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Ever since the cassette deck stepped
inta the spotlight with proven high
fidelity performance, great advances
in lape and cassetle deck lechnology
have been made. Despite this
progress, most of the high fidelity
industry was convinced that it was
virtually impossible to build a really
superior front-loading, front-control
cassette deck equipped with Dolby —
that could sell for less than two
hundred dollars.

Pioneer thought it might be
impossible, too. But we figured it was
worth the try.

The engineers at Pioneer were
given the 2121 project two years ago.
They were asked to build a front-
access, front-contro! cassette deck
loaded with features. A deck that
would outperform any unit in the two
hundred dollar price range that had
ever been built before.

The result is the no-compromise
CT-F2121 — a cassette deck with
enormous capability, performance,
reliability and features. Pioneer
believes the CT-F2121 has the
greatest combination of value ever
put inlo a cassette deck at such an
extremely reasonable price.

Switch from one mode to another, bypassing
the Stop-lever.

Everything’s up front for
optimum operating convenience.
Pioneer's engineers have designed
the CT-F2121 to give you the highest
degree of flexibility in use. You can
stack it easily with other components
in your system because every contro!
function, as well as cassette loading,
is operable from the front panel. In
addition, the illuminated cassette
compartment permits rapid cassette
loading at an easy-to-see 30° angle.
An LED indicator lets you know when
you're in the recording mode. And,
as all Pioneer components, the
controls are simple to use and
logically arranged.

Improved sound reproduction
with built-in Dolby B system.
The CT-F2121’s selectable Dolby B
provides as much as 10dB improve-
ment in signal-to-noise ratio with
standard low noise tapes. There’s an
even greater improvement with
chromium dioxide tape. An indicator
light tells you instantly when the
Dolby system is in operation. And to
insure better, interference-free
recordings of FM stereo broadcasts,
Pioneer has built in a multiplex filter.

Outstanding performance with
every type of tape.
Separate bias and equalization
switches permit you to use any kind
of cassette tape: standard low noise,
chromium dioxide — and even the
newesl ferrlchirume formulatlons. The
CT-F2121 brings out the fullest
capabilities of each tape. And to
produce the best performance, the
operatina manual of the CT-F2121
gives you a chart listing the maost
popular cassatte tape brands with
thelr recommended bias and
equalization control settings. There's
naver any guesswaork
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Twin illuminated VU meters, plus
separate input level controls [or each
channel help you set accurate
recording levels. Stereo microphonée
inputs as well as the headphone
output jack are all easily accessible
on the front panel.

By any point of reference,
compare the CT-F2121’s combination
of performance and features with
cassette decks costing much more.
You can come to only one conclusion
— at under $2001%, this is the most
extraordinary cassette deck value
ever offered.

Frequency Response (Chrome Tape):
30- 18,000 Hz
Wow & Flutter (WRMS): 0.12%
Signal-to-Noise Ratio (wlth Dalby): 58dB
Input Sensitivity: 0.3mV — 63mV (mic);
63mV — 12V (line)
Outputs: 450mV (line & DIN); 80mV 8 chms
(headphones)
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Separate blas & equalization swltcheé for any
type of cassette tape.

U.S. Pioneer Electronics Corp.,
75 Oxford Drive,” Moonachie,
New Jersey 07074.
West: 13300 S. Estrella, Los Angeles
90248 / Midwest: 1500 Greenleaf,
Elk Grove Village, IIl. 60007 / Canada: : " = &
S. H. Parker Co. 3 ! BEN w

when you want sométhing better

The CT-F2121 comes ready for custom
installation. Handsome, opti.onal cabinet yvlth
Vorsatit teaturos intrasse walnut veneered top and sides also available.
listening enjoyment and simplify
recording.

Pioneer has outdone itself on the
CT-F2121 with a host of easy-to-use
features. A long life permalloy-solid
record and play head and a ferrite
erase head insure excellent signal-
to-noise ratio. The transport operating
levers that permit, direct, jam-proof
switching from one mode to another
without having to operate the Stop
lever, are a great advancement. And,
like Pioneer’'s more expensive
cassette decks, the CT-F2121 has a
separate electronic servo-system
and a solenoid that provides
automatic stop at the end of tape
travel in play, record, fast wind and
rewind.

PAUSE STOF/E

*finihy is 2 trademark 9t Dolby Laboratoriog, Inoy +(@ptional aabinat with walnut Rnaared Tog and 0000, Apprakimate, value, 274 159 Bel by, 115 (m) dloWy Sry (NaNUTSUtLPEes ‘Mrolé

POWER

| OFF
= ON

(e sveren]

| FULL AUTO-STOP_



INPUT
DDLBY NR LEFT —®— RIGHT

\ 4 \
b e -y -

- STO STD DFF
m CrO2 CrOz2/Fe-Cr ON

PHONES

() PIONEER STEREO CASSETTE TAPE DECK MODEL CT-F2121

. Actual resale prices will be set by the individual Pioneer dealer at his own oftion.

CIRCLE NO. 1t ON READER SERVICE CARD




- Playing dirty 1ecords —even ff théi/ look clean—
can permanently ruin your large investment.
So make a single, clean investment.

Discwasher, the Superior Record Cleaner,
available worldwide. »
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DISCWASHER

COLUMBIA, MO 65201
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Editorially Spenklng

By William
RAnderson

WILL THE TORTOISE WIN AGAIN?

N least a half-dozen years ago, over lunch
at the (of course) Plaza, one of the re-
cording industry’s highly placed deep throats
prophesied that within ten years the tape
cassette would be the principal format of mu-
sic reproduction in these United States.
Brown Meggs has just retired from his execu-
tive aérie in Los Angeles’ Capitol Tower to
devote himself full-time to a detective-fiction
career that has already produced two success-
ful novels (Saturday Games and The Matter
of Paradise, Fawcett Publications), so he
won’t be on the scene in 1980 to say ‘I told
you so.’ But it does begin to look as if he may
have been right. For the past year and more
there has been a notable increase in the pub-
lic's interest in cassette hardware and soft-
ware, and the audio industry has been re-
sponding with a flood of new tape decks, im-
proved oxide formulations for the rapidly ex-
panding and highly competitive blank-tape
market, and better sound-processing tech-
niques for prerecorded tape. Some kind of ac-
celeration in the Meggs timetable is clearly

taking place, and a close look at the whole
subject is therefore indicated—hence this
spectal Cassette Issue.

I have been a cassette fancier ever since the
appearance a decade or so ago of the first cute
little Philips ‘‘Carrycorder.” The reason?
Simple convenience. The listening facilities in
my New York apartment and here in the office
permit me to deal with practically any record-
ed format, but for travel and for weekends in
the country it is, by design, cassette or noth-
ing. In the city, it is usually not possible to
rustle up the kind of settled, relaxed attention
I can lavish on a new release (or, especially, a
whole bunch of them) over a weekend, and it
is hardly reasonable to lug an armload of
heavy, bulky discs on and off the train twice a
week either. But a cassette—even several of
them—weighs next to nothing, takes up al-
most no space. If I have only a disc version at
hand, I can quickly run off a cassette copy on
the deck just behind my desk (as I am doing
right now), drop it into my weekend bag, and
fisten to it later with my sox off. (Interestingly

enough at this time, we have just received a
cassette copy of John Denver’s new “‘Spirit”
album ahead of the disc version.) Again, when
we are lucky enough to get our hands on an
advance disc copy (it may be the only one in
town) of something that begs for prompt at-
tention, we rush it to the reviewer’s turntable
pronto—but not without first running off a
copy on cassette for reference protection.

That the convenience aspect of the cassette
has lately been accompanied by the significant
improvements in sound quality made feasible
by better machines and better tapes is of
course no bad thing, and I have every confi-
dence that the sound will get even better. I do
not, however, see the cassette threatening the
disc just yet where quality sound is the first
consideration—unless disc quality itself con-
tinues to deteriorate. In that case I will richly
enjoy the irony of watching the lowly 1 %-ips
tortoise surpass the cocky 33 V4s-rpm hare in
the sonic Olympics. And perhaps it’s about
time: the phonograph disc is (I find it hard to
believe too) 75 years old this year, and next
year it will be 100 years since Edison was
granted a patent on his cylinder.

IT will not be lost on American readers that
the cassette is taken with greater seriousness
abroad than it is here at home—which is as it
should be, for the concept was born in Eu-
rope. Since Deutsche Grammophon’s intro-
duction about a year ago of a luxurious pack-
aging system for multiple-cassette recordings,
first London and now Angel have arrived on
the American market with a bundle of new re-
leases stressing quality sound. This can best
be described as a market challenge, and
American cassette producers (who are not
deaf to the jingle of the cash register) may be
expected to respond. If you strain very hard
you can just barely hear ‘‘Dolby”’ being whis-
pered (discreetly, of course) down the echo-
ing halls of RCA’s Camden laboratories, and
we should begin to hear the results in RCA
cassette product before the year is quite out.
And now that Angel has dipped a toe into cas-
sette quadraphonics without suffering eternal
damnation (see Ralph Hodges' Audio Basics
this month), can Columbia be far behind?
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Muskrats in the White House
® Peter Reilly says of the Captain & Ten-
nille’s “‘Song of Joy’” in the August issue:
“It’s obvious that they are both people of
taste and elegance.” If that is so, how come
they sang Muskrat Love at an occasion where
it was most inappropriate—the White House
state dinner for Queen Elizabeth II of Eng-
land? In that case, Mr. and Mrs. Daryl Drag-
on came out like Elizabeth and Broderick.
their pet dogs.
CHARLES E. EVERETT
Sag Harbor, N.Y.

Audio Lib

® Jacqui Mac made a perfectly legitimate
complaint (August letters), and your answer
that 95 per cent of your readers are male com-

_pletely misses the point. The unquestioned

belief that hi-fi is the domain of men is pre-
cisely why women are not more involved in it.
Only an exceptionally strong-willed woman
could possibly overcome a lifetime of condi-
tioning by subtlie hints that she either cannot
or should not be connected with anything re-
quiring technical competence.
JouN TarT
San Francisco, Calif.

® Angry Jacqui Mac (August letters) failed
to notice that the same opening paragraph (in
**Clean Up and Tune Up Your Audio Sys-
tem,”” June) which “‘implied that only MEN
can clean/have the ability to clean their sys-
tems’’ also relegated these same men to the
role of housekeeper. What an arbitrary/insult-
ing assignment of roles! The score is one to
one, and let’s not be ridiculous.
CrLirToN L. Ganus 111
Searcy, Ark.

Classical Rip-offs

® James Goodfriend and Steve Simels both
took time in August to grumble about pop
composers who plagiarize classical ‘‘notes,
chords, and rhythms” for their own works
and’ profits. Mr. Goodfriend’s disgust seems
to stem from his belief that pop listeners are
not taking even a passive interest in the clas-
sics despite their unwitting introductions. It
would be helpful if reviewers would report
these ‘‘coincidental similarities”’ between
popular and classical works and tell us where
we can get hold of the classical ‘““coinci-
dences.”” For example, Emerson, Lake &

6

Palmer’s Knife-Edge occurs in Janidek’s Sin-
fonjetta, available on London 10222 as per-
formed by the London Symphony Orchestra
under Claudio Abbado. The grotesque sums
of money spent on sonic enemas of the likes
of Chicago prove that there are pocketbooks
capable of buying large quantities: of classical
discs—if only they knew what they were lis-
tening to and where to find them.

JAMES PARSONS

Pasadena, Calif.

® I'd like to suggest Eric Carmen’s Arista al-
bum to James Goodfriend for mention in his
next column on classical rip-offs (see *‘Cross-
ing Over,”” August), for I was certainly sur-
prised to find that no credit was given on the
cover to the composer of the music to Never
Gonna Fall in Love Again. This music, in-
cluding bridge material, was taken almost
note for note from the adagio of Rachmani-
noff’s Second Symphony. Symphonic music
has been used as the basis of pop songs for
many years, but when Mr. Carmen claims
creation of the words and the music, he is tak-
ing more than his due credit.
LArRrY W. HowETH
Sherman, Tex.

The Portable Butterfly
® A Bronx cheer to Vito D’ Amato of Brook-
lyn. He is wrong when he says in your letters
column in the August issue that the Met-
ropolitan Opera played Yankee Stadium this
past summer. I distinctly remember reading
that the performance was canceled.
HARoOLD CARLSON
San Francisco, Calif.

There was a great deal of advance publicity
for a performance of Madama Butterfly with
Anna Moffo, which was scheduled to take
place in the stadium in June. But when heavy
rains were forecast for the weekend in ques-
tion, the Yankees were afraid the Met’s trucks
would do great damage to their turf and with-
drew permission for the use of the stadium.
The performance was sung, but the venue was
changed to Van Cortlandt Park in the Bronx.
By then we had long since gone to press.

" Kubiak on Disc

® In the August issue George Jellinek wrote
of Teresa Kubiak’s solo recital album: *“This
appears to be the first recorded appearance of

STEREO REVIEW



Teresa Kubiak.”” This record is the first one
devoted solely to the performance of Miss
Kubiak. She was a principal artist on Solti’s
Eugene Onegin, reviewed in the January 1976
issue, and she has recorded Janicek’s Slavon-
ic Mass. Both performances are available on
London Records.
AMY R. SPERLING
New York, N.Y.

Bo Diddley

® After rereading Joel Vance’s appraisal of
Bo Diddley’s first release for RCA in the June
issue, I came away with the satisfaction of
knowing that someone who writes for an au-
thoritative publication thinks exactly as I do.
The entire write-up hit the nail on the head—
except for one small error: Bo’s first name is
not Eugene but Ellas.

I have been a life-iong Diddley fan, but the
last few years have been rather fruitless ones
for anyone longing to hear the sound of the
old master at work. When I last talked with
Bo during the summer of 1974, I asked when
we could expect to hear the old Diddley sound
again and he replied, “Well, my old drummer
Frank Kirkland is dead, Jerome Green is
punching a time clock in New York City, and
those days are gone . . . you ain’t never
gonna hear that sound no more.”’

JAMES W. KALKA
Binghamton, N.Y.

Glaring Omissions
@ Although James Goodfriend was careful
to provide a built-in, apologetic rationale for
the Calendar of American Music’s structure
and his choice of names to appear on it (July),
he cannot be excused for several glaring omis-
sions, most notably the composers Theodore
Thomas, Benjamin J. Lang, Mrs. H. H. A.
Beach, William W. Gilchrist, and H. Alexan-
der Mathews. If a calendar, even on Mr.
Goodfriend’s terms, is to have any relevancy
at all to the influence on American music, it
should be as comprehensive as possible; how-
ever, its real value lies not so much in how
many it includes but whom it includes. The
contribution made by these composers cannot
be overestimated—or overlooked.

RALPH G. SWIFT

Vincentown, N.J.

Mr. Goodfriend replies: Sorry. I also left out
Henry A. Lang, Charles Naginski, Dr. Ed-
ward O. Schaaf, Francesco B. Del.eone, and
J. Frank Frysinger! Incidentally, the Calendar
of American Music is now available in reprint
form; see page 106 for ordering instructions.

Boris the Unfinished

® The usually well-informed George Jellinek
was not quite on the mark with his comments
about Moussorgsky’s Khovantchina in the
July issue. He states that Rimsky-Korsakov
‘“‘has not been called to task’’ for his revision
and orchestration of this opera. On the con-
trary, Rimsky’s Khovantchina has received
the same heavy and justified criticism as his
version of Boris Godounov and for precisely
the same reasons. One scholar (Oskar von
Riesemann, in his book Moussorgsky), has
held that Rimsky’s alterations of the vocal
score and harmonization are even more dras-
tic in Khovantchina than in Boris.

Mr. Jellinek also states that *‘no orchestrat-
ing sketches by Moussorgsky are known to
have survived.” According to a recent study
of his scores, Moussorgsky orchestrated two

(Continued on page 10)
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True, four-point gimbal centers
and pivots the tonearm mass at
" intersection of horizontal and
vertical axes. Tonearm is
dyriamically balanced in all
planes. The four needle-point
pivots are first hardened,
then honed, a process which
produces microscopically
smootn surfaces. The precision
ball-bearing races are only
0.157 inch diameter.

Unique Vario-pulley
used in Dual’s three
belt-drive models is

precision-machined for
perfect concentricity
and balance. Speeds
are adjusted by
expansion and
contraction of pulley
circumference; belt is
never twisted or
distorted.

The snique counterbalance
used inDual’s two di-ect-drive
models cantains two mzchanical
anti-resorance filters. "hese are
sepcrately tunedto absorb
erergy in the resonance-
trequency ranges of the
tonearm/cartridge system’
end chassis tominimize
acoustic eedback. .

(A) Vertical Tonearm C;dh.tr_ol 2
used in Dual's two cirect-drives
- models sets and Iocks ton
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numbers from Act IIl: Marfa's song and a
chorus of the streltsy. The first of these was
published in the critical edition of Mous-
sorgsky’s works which appeared in the 1930s
under the editorship of Pavel Lamm; the sec-
ond survives in manuscript form (see Edward
R. Reilly, ““Scorography: The Music of Mous-
sorgsky, Part Two,” Musical Newsletter,
1976, Vol. V, No. 2, p. 15).

It is worth noting that Rimsky’s is not the
only available performing version of the
unfinished opera. Aside from the 1913 re-
working by Stravinsky and Ravel, there is a
splendidly effective orchestration by Shos-
takovich, who restored all the music cut by
Rimsky and otherwise maintained a high de-
gree of fidelity to Moussorgsky’s nearly com-
plete vocal score.

Mr. Jellinek labels one of the opera’s char-
acters, Prince Golitsin, as ‘‘the slippery re-
gent,”” which he is not. The regent is Tsarevna
Sofia, the elder half-sister of Peter the Great.
She ruled Russia from 1682 to 1689, with Go-
litsyn as her chief collaborator and possitly
her lover.

Finally, Mr. Jellinek refers to Boris as
unfinished. Surely the recent Metropolitan
Opera production ought to have laid this mis-
conception to rest forever. Moussorgsky
completed and orchestrated Boris in 1869,
and in 1871-1872 he revised and expanded the
opera. Then, in preparation for the 1874 pre-
miére, he made additional minor revisions and
substantial cuts.

DANIEL MORRISGN
Albany, N.Y.

details on a different kind
of record club

offering.

.BACH, BEETHOVEN, BRAHMS,

CHICAGO, JOHN DENVER, EARTH-WIND & FIRE
C.W. McCALL, FREDDY FENDER, LINDA RONSTADT
GROVER WASHINGTON JR., DONALD BYRD

and every other composer and artist in print

You can now own every record or tape that you
may ever want . .. at tremendous savings
and with no continuing purchase obliga-
tions. You can get valuable free dividend cer-
tificates, you can get quick serviceand all the
100% iron-clad guarantees you want.

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

Look at these benefits:

TREMENDOUS SAVINGS on every record
and tape in print—no "agree-to-purchase” ob-
ligations of any kind.

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

ALL LABELS AVAILABLE including most
imports through special custom ordering serv-
ice. Ifwe don't stock it we'll get it for you.

SCHWANN CATALOG lists thousands of ti-
tles; classical, pop, jazz, ballet, opera, musical
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DISCOUNT DIVIDEND CERTIFICATES. Di-
vidend Gifts—Every shipment carries a di-
vidend gift or dividend certificate. Certificates
redeemable immediately for extra discounts.
NEWSLETTERS. Happenings in the world of
music; concerts, critiques, new releases . .
special super-sale discounts of up to 73%.
DISCOUNT ACCESSORY GUIDE. Diamond
needles, cloths, tape cleaners, etc. Discount
Music Club is your complete one stop music
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orders . .. rarely later than the next several
days. Partial shipments always made in the
event of unforeseen delay . . . all at no extra.
cost to you.

100% IRON-CLAD GUARANTEES on all prod-
ucts and services. Everything is guaranteed
factory fresh and free of defects or damages of
any sort. Your total satisfaction is uncondition-
ally guaranteed.

Discount Music Club is a no-
obligation membership club that
guarantees tremendous discounts
on all stereo records and tapes and
lets you buy what you want...when
you want...or notatallif you choose.

These are justa few of the money-
saving reasons to write for free
details. You can’t lose so why not fill
out and mail the coupon

for immediate information.

[ e e e e e

= Department 9-106
650 Main St., New Rochelle, N.Y. 10801

o)
5
=<
|

D B s St B B By S S v
z
>
=
fm

l STATE ZIP

L—-—-—_-—-—-—-_—

CIRCLE NO. 14 ON READER SERVICE CARD

10

finished by Moussorgsky but,

1
Discount Music Ciub {
|
|
|

I
I
— !
[
— 1
|
I
d

® George Jellinek unfortunately perpetuates
an old myth in his July review when he states
that Moussorgsky’s Boris Godounov was
“left unfinished.” In fact, it was finished
twice—in 1869, in a seven-scene version, and
in 1872-1874, in four acts with a prologue, the
latter being the basis for Rimsky-Korsakov’s
“‘version."” This error was all the more unfor-
tunate in that 1975 saw the Oxford University
Press publication of a newly edited, full
orchestral score of both of Moussorgsky’s
versions of Boris—which, incidentally, is
supposed to be recorded in Poland soon.

Mr. Jellinek was also not quite accurate in
his statements about Khovantchina, for
Moussorgsky did orchestrate a few separate
numbers. The alternative to Rimsky-Kor-
sakov’s version is, of course, Shostakovich'’s,
which is closer to the original material and in-
cludes a number of scenes that Rimsky-Kor-
sakov chose to omit.

NicHoLas DEUTSCH
Boston, Mass.

Mr. Jellinek replies: I should have limited my
review of Khovantchina to just that, without
inserting a careless (and inaccurate) reference
to Boris Godounov. The latter was indeed
as is well
known, did not take hold with the public in
that authentic version. Rimsky-Korsakov’s re-
vision may have been arbitrary and it may
have been “‘wrong,” but it was selfless and no-
bly intended. Without it, the enjoyment of this
masterpiece would have been denied to two
generations of opera lovers. This fact is gener-
ally overlooked by commentators anxious to
join the currently fashionable practice of

{ Rimsky-baiting.

What I said about Khovantchina, however,
is substantially accurate. That two isolated
scenes exist in Moussorgsky’s own orchestra-
tion does not alter the fact that the opera was
not “finished’’ from a practical (performance)
point of view. And if Rimsky’s version was
criticized by ‘‘one scholar,”’ it still does not
alter the fact that, as I said in my review, *‘it
was Rimsky-Korsakov who saved it for pos-
terity by orchestrating the vocal score with
certain condensations.”” That others have
subsequently also orchestrated the work has
no bearing on a review dealing with this partic-
ular orchestration.

Webster defines “‘regent” as a person “‘act-
ing in place of a king or ruler.”” This is precise-
ly what Prince Golitsin does in the opera I
reviewed.

Poco and Warren Zevon

® Noel Coppage gave a rather cold review in
July to ““Poco Live,” which I think is their
best album yet. I feel that Ride the Country is
one of the best rock-and-roll songs ever writ-
ten—the melody, lyric imagery, playing, and
singing are all intense (but I'm in love, and I
think of her when I hear it). Well, anyway,
Mr. Coppage writes nicely. I'd like to add
that, having read my first issue of STEREO RE-
VIEW only a few months ago, I'm already
hooked. After reading trash reviews for
years, I find the objectivity refreshing.
BiLL McMicHAEL
Greeley, Colo.

@ The problem with Steve Simels, like so
many other ‘‘rock critics’’ (and who invented
that aberration, I wonder?) is that he takes his
personal opinion and inflicts it upon us as so
much gospel truth, as if having a by-line and a
typewriter makes one an important observer

STEREO REVIEW



of music and/or talent. Case in point: review

of Warren Zevon’s Asylum album in your Au- |

gust issue. [ have listened to the album often
in the last ten days and, contrary to Simels’
hailing of Zevon as the next big thing, I hear a
man lucky enough to have found a forum for
his musical endeavors and not much more.

While Zevon makes a wry point or two, he
has hardly made an album worthy of such
praise. Odd, isn’t it, that most ‘‘bright new
stars’ put out albums that boast assistance
from at least five other major stars? Except
for the fact that the tunes were ‘‘composed’’
by Zevon, it could just as easily have been en-
titled “‘Jackson Browne and Friends Present a
Musician Who Sings.”” The bottom line is that
there are a million people walking the streets
today who are not only wittier, but who prob-
ably sing better and write better. The only tal-
ent Zevon seems to exude is fortune.

While we’re at it, I congratulate Simels on
finding a forum for his opinions—personal,
and therefore not to be taken any more seri-
ously than mine or yours. Other than that, I
love the guy. And you might save this letter
for a souvenir, for sooner or later I’ll get my
forum as well.

ScoTT PHELPS
Nashville, Tenn.

The Editor replies: We are happy to be able to
give reader Phelps his forum—while observing
that he is at least half right. Criticism in any
field must face up, sooner or later, to a simple
fact of our common humanity: subjectivity be-
gins where silence ends. Is it not, however, a
long jump from that admission to Mr. Phelps’
conclusion that all opinions are therefore
created equal? Mr. Phelps perhaps proves that
they are not, for he considers his opinion of
Warren Zevon’s debut album superior to that
of Steve Simels. In any case, too early to tell.
And don’t downgrade fortune; it too, as Mr.
Phelps points out, is a talent, and this is best
demonstrated by the fact that some people
seem to have more of it than others!

Imported Schnabel
@ In the February issue, Irving Kolodin re-
ferred to Schnabel’s recording of the Schu-
bert B-flat Sonata (D. 960) as *‘the—alas—dis-
continued . . . performance.”” It is now
available, along with D. 850 and D. 959, in a
two-record DaCapo album obtainable from
import dealers and distributed by Peters Inter-
national, 619 West 54th Street, New York,
N.Y. 10019 (their catalog costs one dollar and
is well worth it).
Davip PIERCE
Vero Beach, Fla.

Discs imported by Peters International are not
listed in the Schwann catalog, nor are they,
with few exceptions, submitted to STEREO RE-
VIEW for assessment.

Stickup Pickup
@ I have a ‘‘handy household hint’’ for any-
one who wants his album covers unadulterat-
ed with price tags, labels, promotional stick-
ers, and the like, yet wants to keep the cello-
phane wrapper. First, soak the stickers with a
wet sponge until the paper peels away, leav-
ing the sticky gum base. After making sure
the gum base is dry, daub repeatedly at it with
a strip of Scotch tape, pulling up a little each
time. This will completely remove the gum
without harming the cellophane.
STEVE NEWMAN
Pomona, Calif.
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As speaker specialists, we at
Rectilinear know, better than
most, that to play music at real-
istic volume levels requires
speakers of extraordinary dynam-
ic range and power handling
capacity.

That’s why every Racttlinear
speaker is designed o handle
enormous amounits of power and
do it effortlessly.

Two prime examples are the
Rectilinear 2 and 4%. Though
moderate in size, they can easily
reproduce the ear shattering
levels of a rock group in full cry
and do it with unmatched clarity

‘and precision.

Both the Rectilinear 2 and 4}
use special high reliability driv-
ers and frequency dividing
networks backed up by protec-
tive circuitry to prevant
mechanical damage and burnt

erence.

out voice coils.

In addition, a unigue cabinet
material with a high density
fibrous core dramatically reduces
cabinet resonances.

Yet in spite of their high power
handling capabilities, both speak-
ers are efficient enough to be
used with moderately priced and
powered amplifiers and receivers.

If your speakers aren't deliver-
ing the kind of punch and power
you know is in the music, you
owe it to yourself to listen to
Rectilinear. You'll be impressed
with the powerful difference.

Rectilinear speakers from
$169 to $449.

For complete information
write: Rectilinear Research Cor-
poration, 107 Bruckner Boule-
vard, Bronx, N.Y. 10454, In
Canada: H. Roy Gray Ltd.,
Cntario.
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fAludio Barsics

THE NEW ANGEL CASSETTES

T the close of my discussion of the new
London cassettes in this column in July,
[ expressed my conviction that we have yet to
explore completely the technical possibilities
of the cassette medium, that there is still
much room for improvement if only the pro-
ducing companies would, like London, get in
there and try. I did not then think that I would
be coming back to this subject so soon, but
here we are, only a few months later, con-
fronting the introduction of anew line of pre-
recorded cassettes from Angel.

The Angel tapes go by the name XDR,
which stands for ‘“Xtended Dynamic Range.”’
The literature describing the XDR process
speaks rather generally of “‘improved tape
formulations” and ‘‘radically new signal-
processing electronics” in the duplicating
chain. More specific is the information that
the cassettes have been recorded with the
Dolby-B noise-reduction system and that the
equalization is based on the ‘‘standard’’ 120-
microsecond characteristic. The initial release
consists of thirteen cassettes, three of them
taken up by the Beverly Sills/Janet Baker I
Capuleti e i Montecchi; a fourteenth cassette,
for demonstration, contains excerpts from
many of the others. All of these have been
evaluated for this survey and compared with
their corresponding disc versions.

I should admit right away that this project
had its perplexing aspects from the start.
There was, first of all, the fact that none of
these recordings, tape or disc, was free of
what is, by the best modern standards, an un-
characteristically high hiss level. Listening to
them all, one after another, was a little like
taking a trip back in time to the pre-Dolby era.
In several instances the hiss level seemed to
be controlled by the signal-to-noise ratio of
the original duplicating master tape, which is
a bit hard to understand in view of modern
technology’s ability to keep even second- and
third-generation masters impressively quiet.
Second, there were frequent instances in
which a disc had more hiss than the cassette,
which just shouldn’t be, assuming that the
cassette duplicating master was prepared
from the same tape that was used to cut the
disc and that the disc processing was carried
out properly.

And there were more puzzles. I quickly
learned about the perils of excessive skepti-
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cism when it became apparent that there is in-
deed something strikingly exotic (see ‘‘radi-
cally new signal-processing electronics’’
above) going on in the processing of these
cassettes. To begin with, all evidence indi-
cates that they have been hit hard by some
sort of peak limiter. It sounds like a compres-
sor, since dynamic range has been sharply
abridged relative to the disc in most cases, but
it looks (on an oscilloscope) like a limiter, and
a “‘smart’’ limiter at that. The threshold level
at which the device *‘clamps down’’ seems to:
dance around, perhaps in response to the fre-
quency content of the material or maybe in re-
sponse to some even more sophisticated
“program.”” Creditably, it manages to give at
least some sense of dynamics even when the
limiter—if limiter it is—is constantly at work.
(Incidentally, compressors and limiters both
reduce dynamic range. The difference be-
tween them is that a compressor is always
“‘on,” while a limiter is only ‘““on’’ intermit-
tently to reduce peak levels.)

“...in no case could |
distinguish a disc from a

cassette on the basis of
the four-channel effect.”

And there is more. The average recorded
level on a number of these tapes is only trivi-
ally below standard Dolby level, whichis 0 dB
on the Advent cassette deck used for these
evaluations. This means that on high-level
passages the meter needle spends awesomely
long periods of time “‘in the red.”” It is com-
mon knowledge that you can’t treat tape this
way when recording without winding up with
an unspeakable mess, but with these Angel
tapes . . . well, [ can’t really say that they
sound fabulous when they get up there into
cloud-cuckoo land, but they do sound better
than you’d have any right to expect. I have no
idea how this is accomplished, but I’m ready
to consider the possibility that there is a pre-
distorter in the Angel duplicating chain. A
“predistorter’ is designed to anticipate the
type and degree of distortion that will be en-
countered under given circumstances (the on-

set of tape saturation in this case) and to apply
a complementary distortion to the recording
signal, thereby undoing in advance some of
the damage it “*knows”’ will be done to the re-
corded waveform. The existence of such a
device anywhere in the Angel/Capitol plant is
sheer speculation on my part, but it would
offer an explanation of sorts.

ALTOGETHER, then, we evidently have
quite a show of technical ingenuity taking
place. How well it works we’ll consider in de-
tail in a moment, but first some notes on the
conditions and objectives of the evaluations:
The playback systems were basically the
same as the ones for the London project (see
July, page 30), and the efforts made in the in-
terest of matching frequency responses grati-
fyingly paid off in a statistically good scatter-
ing of frequency balances. There were not too
many cassettes that were brighter (generally
more abundant in high frequencies) than the
discs, but there were enough to suggest that
the test conditions were reasonably valid. The
one large change in the disc-playback system
was the substitution of a very sophisticated
low-mass tone arm which eliminated the flut-
ter effects I encountered during the London
project. It also resulted in a substantially
higher arm-cartridge resonance which did
much to reduce the audible effects of mold
grain, the pebbly texture imparted to the sur-
face of some discs which plays back as a non-
descript low-frequency noise.

A number of the cassettes and their corre-
sponding discs have been encoded via the SQ
matrix system for optional four-channel play-
back. These were evaluated both as stereo re-
cordings and through the CBS SQL-200 de-
coder as quadraphonic recordings (though not
commercially available, the SQL-200 is said
to be a virtual equivalent of the more sophis-
ticated consumer decoders of the fuli-logic,
variable-blend type). Doubt has been ex-
pressed for some time about the cassette’s
ability to accept and reproduce matrixed re-
cordings because of the potential for inter-
channel phase shift. While studying stereo os-
cilloscope displays during the London project
I was struck by the remarkable similarity in
the waveforms derived from the cassettes and
the discs, and felt that this boded well for ma-
trixed cassettes. Because of the unusual
processing applied to the Angel cassettes,
their waveforms resembled those from the
discs only intermittently; however, in no case
could I aurally distinguish a disc from a cas-
sette on the basis of the four-channel effect
yielded. Since all of the selections are classi-
cal or light classical, the rear channels carry
only ambiance signals with no specific direc-
tionality. But listening to the rear channels
alone produced a strikingly good match with
the disc in virtually every instance.

“EHHE basic criteria applied in these evalua-
tions are noise, distortion, wow and flutter,
dynamic range, and frequency response
(within the cassette’s apparent limitations at
high levels). Whereas the London cassettes
often seemed a bit bass shy, the Angel cas-
settes were a good match for the disc-
playback system, possibly suggesting a differ-
ence in recording equalization. Other anoma-
lies will be mentioned in connection with
specific recordings.

1. Orchestral Music of Ravel—Album 5 (the
two piano concertos), Angel 37151: One of the
(Continued on page 14)
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Power Plus.

Poweris important.
But power alone is not 3
enough. That’s why the popular
Scott R336 gives you all the power
you need. Plus the performance features
you expect. .
The Scott R336 provides 42 watts minimum contin-
uous RMS power output per channel. More than enough
for most listeners. And both channels are driven into 8 ohms
from 20 Hz to 20 kHz with no more than 0.3% total harmonic distortion.
Power? Sure. But check these important perfcrmance features many othe-
receivers in this medium price range have sacrificed.
IM distortion (lower than 0.15%). Far below the ~ Three position FM de-emphasis switch. Permits
average. Provides cleaner sound and eliminates roper reception of domestic, Dolbyized or
listening fatigue. European broadcasts.
Signal strength and center channel tuning Two completely independent tape monitors.
meters. Provide simultaneous visual indication ~ Allow two tape recorders to be used simul-
of correct tuning and optimum signal strength. taneously for direct tape-to-tape copying with-

Phase locked loop multiplex section. Maintains  out K/?ssmg through the receiver’s electronics.
superior stereo separation. Remains in align- FM Muting. Silences interstation hiss while the
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ment for the life of the receiver.

FET RF stage. Assures higher sensitivity and
overload immunity.

Log-linear taper volume control with detents.
Spreads out volume levels. Provides finer control
at low-to-moderate levels.

Clutched bass and treble controls with detents.
Allow altering the frequency response of one
channel without affecting the other. Systems
can be “custom balanced” to compensate for
room acoustics, decor or speaker placement.
Separate high-frequency noise filter. Permits
cleaning up of noisy tapes, discs or broadcasts.

tuner scans the frequency spectrum.
Pretuned LC notch filters in the multiplex.
Reduce interference to a minimum.
Signal strength meter circuit. Employs two point
sampling for wider dynamic range.
Over 120 db IF gain. Assures better limiting
and better AM rejection.
Instantaneous electronic protection circuit in
the output stage. Employs voltage/current sens-
ing to prevent output transistor failure and
speaker damage.

section designed around a tuned RF ampli-
fier using ]-FET.%?nproves signal-to-noise ratio.

And the Scott R336 is backed by a three-year, parts and labor limited warranty.

Another very important plus.

For specifications on our complete line of audio components, write or call

H.H. Scott, Inc. Corporate Headquarters: 20 Commerce Way, Woburn, MA 01801,

(617) 933-8800. In Canada: Paco Electronics, Ltd., 45 Stinson Street, Montreal,
H4N2E1, Canada. In Europe: Syma International S.A., 419 avenue Louise,

Brussels, Belgium.
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= R Nakamichi proudly introduces
ts first all-electronic components, backed by
‘world-famous Nakamichi engineering and manu-
facture. The 610 Control Preamplifier. and the
620 Power Amplifier offer no-compromise per-
formance and flexibility that is clearly
Nakamichi. Grouped with the exciting new
600 Cassette Console, they comprise the
Recording Director Series —elegantly
styled with identical profiles, each is a
study in human engineering.
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The 610 Control Preamplifier is three
devices inone. As a stereo preamplifier
its performance and color-free sound
invite comparison with the finest
units available. It also functions as
an advanced test center, with builft-§
in test tones, pink noise generat
and precision meters — just
name a few. As a studio-quality
mixer, any 5 of 18 different
puts can be selected in mar
combinations. " The creative
audiophile will find no end to
the 610’s capabilities.
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- Phono S/N Ratio (IHF-A): Better than 80.dB (0 dB=1 mV);

THD: Less than 0.005% 61 O

Meters: —40 dB to +10 dB range, peak reading; Fraguency Response: 5 Hz-150 kHz +0.75 dB

THE NEW
ANGEL CASSETTES

(Continued from page 12)

best recordings of the lot in both disc and cas-
sette versions; bright and alive, although per-
haps a bit too close up for some tastes. The
cassette is slightly hissier than the disc, slight-
ly brighter, and compression is often heard.

2. Mozart: The Four Horn Concertos, An-
gel 36840: Another good recording, with a fine
sense of space. The disc is slightly brighter
than the cassette and slightly hissier, suggest-
ing that the hiss comes from the master. Barry
Tuckwell’s horn is recorded at phenomenally
high levels at some points on the cassette, but
tape-overload effects are only rarely evident
(in a sort of “‘blaart’’ tone acquired by the in-
strument) and compression effects do not re-
ally stand out.

3. Resphigi: Ancient Airs and Dances, An-
gel 37301: Not as distinguished an example of
the recording arts as the above two, but pleas-
ant enough. The disc is slightly brighter than
the cassette, and occasionally the cassette
sounds just a tad muffled on high-level pas-
sages, although effects of gross compression
are not very often audible. This is an SQ re-
cording, and during the stereo evaluations I
was struck by a hole-in-the-middle discon-
tinuity in the stereo image on both versions.
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Listening through the SQ decoder seemed to
cure this problem, and the whole thing came
off very nicely.

4. Beethoven: The Favorite Piano Sonatas
(“‘Moonlight,’’ “‘Pathetique,”’ “‘Les Adieux’’),
Angel 36424: The tape jammed early in this
comparison (my fault, I think) and there was
not sufficient time to get a replacement. How-
ever, initial impressions were that the cassette
was coming out ahead. Both versions exhibit-
ed ample hiss, but the cassette seemed to

have somewhat less. Otherwise they ap-
peared generally similar.

5. Pleasures of the Court (dances by Susato
and Morley), Angel 36851: Here was an in-
stance in which running the cassette through
in fast wind and cleaning the machine’s heads
helped a little, although the cassette was still

significantly dimmer and more muffled than
the disc. The terraced dynamics of the music
kept any compression effects from being ob-
noxiously apparent, although the recorded
levels on the cassette were quite high in some
places.

6. Itzhak Perlman Plays Fritz Kreisler, An-
gel 37171 Early twentieth-century works for
violin with piano accompaniment, in the ro-
mantic and sometimes sentimental vein. The
violin is generally too big and too close for
comfort, and compression is audible on the
cassette. Otherwise, hiss levels and frequen-
cy balances are similar to those of the disc.

7. Romantic Orchestral Music (works by
Albinoni, Holst, Prokofiev, Rachmaninoff,
and Ravel), Angel 37157: The disc is much
brightér and much hissier. The average re-
corded level on the cassette is high, and com-
pression is distinctly audible on the excerpt
from Prokofiev’s Romeo and Juliet.

8. Music for Silent Film Classics {works
composed to accompany films by D. W.
Griffith), Angel 36092: These efforts on one of
the better-known ‘‘mighty Wurlitzer” pipe or-
gans do little to elevate either the cassette or
the disc, both being plagued with a seasick
shudderiness that, while characteristic of the
instrument, sounds like a serious case of in-
termodulation effects as well. The cassette
manages to equal the disc in low frequencies
most of the time (they are not too demanding,
but they are constant), but it is dim and mud-
dy up above. The mighty Wurlitzer exhibits

STEREO REVIEW



Nakamichi

620

ol . R 2

and M distortions so low they cannot b
reliably-measured with the best test hﬂ.; :
straments. It is unconditionally stable ™ -\
under any load, including a direct short
drcuit. The power supply packs more
sunch than units several times its
size. A unigue biasing circuit cuts
idling current by 1/20 and keeps the
bold heat sink fins cool to the touch.
Peak indicator lamps glow green
or red for each channel at pre-
settable power output levels.

For complete information, write
y Nakam|ch| Research (U.S.A)),
, Inc., 220 Westbury Ave.,Carle
e, N.Y. 11514 or see your
amichi dealer soon and
“for a demonstration of
610 and 620 together
h the incredible 600
sassette Console (now
“also available in matte
biack finish).

Power Output: 100 watts per channel min. RMS, 8 ohmrs, 5 Hz-20 kHz, with no more than 0.01% THD

IM Distortion: Less than 0.002% at 100W/8 ohms (60 Hz: 7 kHz, 4:1); S/N Ratio: Better than 120 JB {IHF-A).

little dynamic range to speak of, and audible
compression is therefore not apparent.

9. Rimsky-Korsakov: Scheherazade, Angel
37061: Here we enter an area—large-scale
orchestral/operatic works—in which the cas-
sette tends to be in over its head. Hiss seemed
to be higher on the cassette (there was plenty
on the disc too), but frequency balances were
in general quite similar. The real trouble oc-
curred with such things as big, hard cymbal
crashes—practically absent on the tape but
devastating on the disc. Nevertheless, if you
can accept the loss of percussion, Schehera-
zade does not require a lot of dynamic range
to be appreciated, and the cassette is probably
an acceptable substitute for the disc version.

10. Bellini: I Capuleti e i Montecchi, Angel
3824: This is a lively, even violent recording
on disc and a disappointment on cassette. As
levels increase during the overture, the cas-
sette first loses the cymbal crashes (you can
sense the ‘‘holes’” where they should be with-
out hearing them), then the triangle, and in the
conclusion of the opening chorus the male
voices finally begin to drop out. Switching
back to the disc brings all of these back with a
vengeance. Compression on the cassette is se-
vere—it ultimately begins to sound quite con-
stipated. Yet overall frequency balance (at
less than the higher levels) is similar to that of
the disc, as is the noise level, although I found
the disc slightly brighter and notsier.

11. Holst: The Planets, Angel 36991: The
disc copy sent by Angel to accompany the
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cassette was so dim and murky in sound that I
quickly switched to the British pressing (EMI
ASD 3002) acquired for the evaluation of
good disc recordings Arnis Balgalvis and I re-
ported on in our April ‘‘Hot Platters’” article.
It proved to be a good match for the cassette
in general frequency balance (it was apprecia-
bly less hissy) and ridiculously superior in dy-
namic range. Since I was quite familiar with
the basic recording, I decided to see if I could
unlimit the compression on the cassette to ap-
proach something of the disc’s character. Us-

ing a dbx Model 119 in its expansion mode
with the threshold set so it began to expand at
about 0 dB on the cassette deck’s meter (the
Model 119 has a variable threshold, and thus
can undo some of the effects of peak limiting),
I was just about able to equal some of the
disc’s remarkable vigor. But it took literally
all the expansion the dbx device could pro-

vide (a rated two-to-one ratio) at the closing
moments of the ‘‘Jupiter’” movement, and it
still entailed a ‘‘crunching” of cymbals and
other high frequencies. However, the tape

.can be impressive when so processed.

12. Introducing the Sound of Angel XDR
Cassette Tape: This is the demonstration tape
to which I referred earlier. Many of the ex-
cerpts from the above recordings seem to
have been compressed even more severely,
with the idea (I suppose) that if louder is bet-
ter, constantly loud is better still. I consider
the tape nonmusical; fortunately it is also
noncommercial, so no one is going to be
asked to buy it.

HAT can be concluded from all this?
Certainly that cassettes are getting better;
they now actually bear being talked about in
the same breath as discs, which was hardly
true a rather short time ago. Still, they cannot
approach the dynamic range of a good disc re-
cording without serious losses in signai-to-
noise ratio or high-frequency response.

Some people have suggested to me that I
am too hard on cassettes in comparing them
directly with disc recordings, the idea being
that they can stand on their own merits when
listened to in isolation. I tentatively agree,
and I think the above comments indicate what
is worthwhile listening fare in the cassette for-
mat. But I am not yet convinced that the cas-
sette can, in its present form, give us full sat-
isfaction on heavy orchestral and operatic
works. That may soon change, for Angel (and
others) can be expected to go on trying. 0O
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Discover jazzier jazz. Earthier rock. Classier classical. And bluer blues.

Jensen headphones are your season tickets to stereo enjoyment. They'’re a
completely new dimension for your stereo system, with five decades of Jensen home and
auto speaker technology behind them.

Choose from three models with features like patented acoustical driver cavities,

=sil liquid filled ear cushions, anti-tangle coil cords, and a moderate price
range both you and your wallet can appreciate.
‘ But don’t listen to us...listen to our headphones.
S W [ more information and the name of your local Jensen
L"‘ dealer, write Jensen Sound Laboratories, Dept. SR-106,
-

N ) 4310 Trans World Road, Schiller Park, Illinois 60176.

JENSEN

SOUND LABORATORIES

Division of Pemcor, Inc.

CIRCLE NO. 26 ON READER SERVICE CARD




nell.l Pr°duct’ the latest in high-fidelity equipment and accessories

JVC Model JA-S71
Integrated

Stereo Amplifier

The Model JA-S71 from JVC is the largest in-
tegrated amplifier offered by the company,
providing 80 watts per channel continuous
into 8 ohms over the full 20- to 20,000-Hz
range with no more than 0.1 per cent harmon-
ic or intermodulation distortion. The amplifier
provides inputs for two phono cartridges, two
auxiliary high-level sources, tuner, and three
tape decks with complete tape-monitor facili-
ties and dubbing capability from any one to
any other(s). Inputs and outputs for one of the
decks are located on the front panel in the
form of four standard phono jacks. Switch-
able high- and low-cut filters act above 9,000
Hz and below 18 Hz. The bass and treble con-
trols can be switched in or out of the circuit
by means of a separate switch. A mode selec-
tor has positions for stereo, normal and re-
versed, mono, and either channel alone. Two
pairs of speakers are accommodated, with
switching to activate either pair alone, both at
once, or both off to facilitate headphone lis-
tening through the adjacent front-panel phone
jack. The large volume control rotates
through 22 detented steps, each of which is
calibrated in decibels, and its associated loud-
ness compensation can be switched in or out.
In an unusual feature, the JA-S71 provides for
front-panel switching of both the impedance
and the capacitance of the phono inputs, with
positions for 100,000, 47,000, and 33,000
ohms, and 330 or 100 additional picofarads.
The signal-to-noise ratio for the amplifier’s
phono inputs is 65 dB. The filters both have
slopes of 6 dB per octave, and the bass and
treble controls provide an adjustment range
of =8 dB at 100 and 10,000 Hz. The phono in-
puts have a headroom before overload of 210
millivolts. The amplifier measures approxi-

)

G

S

mately 1634 x 634 x 15V inches; its weight is
just over 35 pounds. Approximate retail val-
ue: $400.

Circle 115 on reader service card

ADS Model 910
Speaker System

The Model 910 from Analog & Digital Sys-
tems is the manufacturer’s premium speaker,
said to be suitable in its power-handling capa-
bility and overall performance for profession-
al as well as home applications. It is a three-
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way system with a 1-inch soft-dome tweeter,
2-inch soft-dome mid-range, and two 10-inch
woofers working in a separate sealed sub-
enclosure. The 910’s built-in crossover net-
work divides the input frequencies at 450 and
4,000 Hz with slopes of 12 dB per octave.
However, the system can also be tri-
amplified, and ADS plans to make available a
plug-in amplifier module providing 200 watts
for the woofers, 50 watts for the mid-range,
and 25 watts for the tweeter.

The 910¢’s frequency response is given as 28
to 20,000 Hz =3 dB. For an input of 1 watt,
the output is a sound-pressure level of 94 dB
at a distance of 1 meter. With the convention-
al crossover network, power requirements
into the system’s 4-ohm impedance range
from a minimum of 15 to a maximum of 300
watts continuous. All drivers employ alumi-
num voice-coil bobbins to emhance power-
handling capability. The Model 910 is finished
in walnut with a black removable grille. Ex-
ternal dimensions are 33%5 x 19 X 15%4 inches;
weight is 80 pounds. Price: approximately

$540 (3560 in the West). An optional swivel
stand that attaches to threaded sleeves in the
sides of the Model 910 costs about $70.

Circle 116 on reader service card

Bang & Olufsen
1900 Turntable

The Beogram 1900 turntable is actually a com-
plete integrated record player consisting of
turntable, tone arm, and phono cartridge. The
cartridge, B & O’s Model MMC 4000, is
mounted on the tone arm by means of a plug-
in arrangement that greatly reduces effective
mass, resulting in an arm-cartridge resonance
well above 10 Hz. A lead counterweight is
used to permit the center of mass to be locat-
ed very close to the tone-arm pivots. The arm,
which is not intended to accept any other car-
tridge, has fixed skating compensation pre-
adjusted for the cartridge’s recommended 1-
gram tracking force. However, the tracking
force is adjustable by means of a weight that
slides along a scale calibrated in 0.1-gram
increments.

The turntable itself is a belt-driven, two-
speed (33Y5 and 45 rpm) design with a fine-
turing speed adjustment that is variable over
a range of =3 per cent. The only control on
the turntable is a multifunction rocker switch
that is flush with the chassis surface. It turns
on the unit, selects speed, and activates the
fully automatic cycling of the tone arm when
rocked in the appropriate direction. Internally

the platter and tone arm share a common sub-
frame that is acoustically isolated from the
turntable’s base and motorboard by means of
leaf springs. Rumble, unweighted, is better
than —42 dB, and wow and flutter are less
than +0.035 per cent. The MMC 4000 car-
tridge has a 0.2 x 0.7-mil diamond elliptical
stylus and a frequency response of 20 to
25.000 Hz =1.5 dB. Output exceeds 0.6 mil-
livolt for a recorded velocity of 1 centimeter
per second.

The Beogram 1900 is supplied complete
with wood base and a hinged, tinted dust cov-
er. Overall dimensions are 33 x 173 x 13
inches. Price: $325.

Circle 117 on reader service card

Advent Model 300
Stereo FM Receiver

The FM-only Model 300 is Advent’s first re-
ceiver. It provides continuous output of 15
watts per channel into 8 ohms from 40 to
20.000 Hz with less than 0.5 per cent harmon-
ic distortion. Although outwardly simple in
appearance, the receiver is said to have been
electrically designed on the basis of new
investigations into the behavior of audio cir-
cuits under typical operating and signal condi-
tions. For example, the phono inputs are im-
mune to response-altering interaction with
phono cartridges. Also, pains have been taken
to ensure that the amplifier section will deliver
full rated power to all loudspeaker loads.

The tuning mechanism of the Model 300 is a
rotary vernier knob that works with calibra-
tions marked directly on the receiver’s front
panel. Associated with it are a stereo indica-
tor light and a channel-center tuning indicator
that consists of two LED’s that glow with
equal intensity when a station is properly
tuned in. Knob controls adjust volume, bal-
ance, bass, and treble and also select among
phono, tuner, or an auxiliary high-level
source. There are slide switches for tape mon-

(Continued on page 20)
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Pioneer's publicized

$200direct drive
mamual turntable has

by o

Sorry, Pioneer. But all’s fair in
love and product war.

In that spirit, Sony unveils the
PS-3300. A $200 direct drive
turntable that's semi-automatic.

So the contest between our
PS-3300 and their vaunted
PL-510 is really no contest.
Because in the crassest terms,
we give you more: an automatic
arm return and a reject button.

And that’s a substantial differ-
ence, for no difference in price.

What's more, we didn’t shave
anything to make it possible.

The PS-3300 has a finely
crafted direct drive system with
a brushless and slotless DC
servo-controlled motor.

The PS-3300 innovates with a
speed monitoring system that
state troopers would love to get
their hands on: an etectronic
process using an 8-pole mag-
netic pick-up head and a pulse
coated platter rim.

Plus there’s independent fine
speed adjustments, a tonearm
that's so sensitive it's almost
neurotic, and so on.

And to see the attention to
detail that Sony stands for, note
what the PS-3300 stands on.
Bell-shaped rubber feet that are
specially constructed to prevent
both acoustic and mechanical
feedback. (When it comes to
feedback, we put our feet down.)

@ 1976 Sony Corp. of America. Sony, 9 W. 57 St., N.Y., N.Y. 10019 SONY Is a trademark of Sony Corp.
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CIRCLE NO. 56 ON READER SERVICE CARD

been shot down
our semi-automatic.

They absorb vibrations—
whether from footsteps bounc-
ing on the floor or sound waves
bouncing off the wall. Otherwise,
these vibrations would be trans-
ferred to the stylus, amplified,
and be transferred back to the
stylus—creating a vicious cycle.

If you're wondering how we
managed to do this—how our
semi-automatic shot down
their high-flying manual —our
response is a brief one.

While Pioneer relied on its
reputation, Sony relied on its
engineers.
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unveils
. |§ aesthetic
sound

with the EXP hookshelf system

In a typical listening environ-
ment, the bookshelf speaker is
a perfect design entity. It fits
logically, aesthetically within

- a room. If only the sonic color-
ation could be eliminated, it
would be an ideal loudspeaker.

Now RTR unveils audiophile
bookshelf speakers for those
who take their music seriously.

The EXP series delivers pure
musical reproduction. Free of
coloration, full of transparency,
they reflect the most critical
RTR standards. Wide-band
tweeter exhibits the best tran-
sient performance from 1,000
to 15,000 Hz of any dynamic
tweeter. Woofers deliver
hair-line delineation coupled
with natural boom-free bass,

All in a bookshelf package and
price. Hear a pair of EXP's
at your franchised RTR dealer.

i i

CIRCLE NO. 49 ON READER SERVICE CARD

the latest in high-fidelit
lew Products . iidiv..

itor, loudness compensation, mono/stereo B |C Model 920

mode, interstation-noise muting, and speak- o
ers (two pairs accommodated). The front pan- Autom atIC TU mtable

el has a stereo headphone jack. The rear pan-

el, aside from standard inputs and outputs, At $79.95, the Model 920 is the least expen-
has phono jacks providing access to the sive unit in the B.I.C. turntable line. It em-
preamplifier outputs and power-amplifier in-  ploys a belt-drive system for its 10%-inch
puts plus an 18-volt d.c. “‘supply’’ output that  platter and it has the B.I.C. *‘programming’’
can be used to power such accessories as the  control that sets the changer mechanism up
Advent microphone preamplifier. for automatic play of from one to six records.

The FM specifications of the Model 300 in-  Speeds of 33V5 and 45 rpm are provided.
clude a usable sensitivity of 2.2 microvolts, a The 920’s tone arm is initially balanced with
50-dB quieting sensitivity of 5 microvolts, and  a rotating counterweight, after which a small
a 1.4-dB capture ratio. Harmonic distortion  sliding weight on the calibrated tone-arm
(mono) is less than 0.2 per cent; image and i.f.  shaft is used to set tracking force. Anti-skat-
ing compensation is indepéndently adjustable
by means of a calibrated knob beneath the
arm base. A cueing mechanism, operated by a
lever near the tone-arm pivots, is damped in
both directions of travel.

Overall dimensions of the Model 920, with
base and dust cover, are 1514 x 63 x 133
inches. The rumble level is —60 dB or less
rejection are 53 and 70 dB, respectively; spu- (DIN B weighting), and wow and flutter are
rious-response rejection is 75 dB; and AM  better than 0.12 per cent. Bases and dust cov-
suppression is 55 dB. Frequency response is
20 to 15,000 Hz =0.5 dB. The signal-to-noise
ratio for the phono inputs is 82 dB. The re-
ceiver measures approximately 16 x 32 x 1034
inches overall. Price: $259.95. For a slight ad-
ditional cost the Model 300 comes fitted with a
switching-mode power supply which enables
it to operate from a 12-volt storage battery.

Circle 118 on reader service card

Micro-Acoustics 2002-e
Stereo Phono Cartridge

The electret transducer introduced to phono  ers are optional at $14.95 for a wood base,
cartridges some years ago by Micro-Acous-  $4.95 for a plastic base, and $7.95 for a dust
tics has now been applied to a new pickup, the  cover.
2002-e. Like previous models, the new car-

tridge is tolerant of wide variations in loading
by preamplifier and interconnecting cables.
According to the manufacturer, the 2002-e

has been designed for both maximum tracking A|Wa AX-7500
‘ AM/Stereo FM Receiver

As its top-of-the-line receiver, Aiwa has intro-
duced the AM/FM AX-7500, a unit providing
at least 30 watts per channel (20 to 20,000 Hz)
into 8-ohm loads with a maximum of 0.2 per
cent harmonic or intermodulation distortion.
Weighted signal-to-noise ratios are 80 dB for
phono and the auxiliary high-level input, and
ability and maximum transient response. A 90 dB for the two tape inputs. The amplifier
0.2 x 0.7-mil elliptical diamond stylus is em-  section has a frequency response of 10 to
ployed, mounted on a lightweight beryllium 70,000 Hz 40, —1 dB for high-level sources;
cantilever that is said to contribute greatly to  the phono preamplifier matches the RIAA
low tip mass. Frequency response is 5 to  characteristic within +0.3 dB and the phono
20,000 Hz +1.5 dB, with an output of 3.5 mil-  overload level is 200 millivolts at a frequency
livolts for a recorded velocity of 3.54 centime-  of 1,000 Hz. -
ters per second. Recommended stylus force is On FM, the AX-7500 has a usable sensitiv-
I gram or less; the weight of the cartridge it- ity of 1.8 microvolts and a capture ratio of 1
self, including mounting hardware, is 4 grams.  dB. Spurious-response rejection is 75 dB, AM
Stereo separation is 30 dB at 1,000 Hz. Price:  suppression is 50 dB, and stereo separation at
$115. User-replaceable styli cost $42.50 each. 1,000 Hz 1s 43 dB. Harmonic distortion is 0.25
Circle 119 on reader service card per cent for mono, 0.4 per cent for stereo, and

Circle 120 on reader service card

-
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the tuner’s ultimate signal-to-noise ratio is 70
dB.

Distinguishing features of the AX-7500’s
control panel are the separate narrow tuning
dials for FM and AM, both of which extend
the full width of the receiver. Below the dials

T deer edeseo A o
ook & &8

are tuning meters for signal strength and cen-
ter-of-channel, plus a row of pushbuttons to
select program source and tape-monitoring
functions (dubbing from one of the tape decks
to the other is possible) and to introduce FM
interstation-noise muting, loudness compen-
sation, rumble filter, and AFC. The receiver
has knob controls for tuning, volume, bal-
ance, and bass and treble (=10 dB at 100 and
10,000 Hz, respectively), and a sixth knob ad-
justs the level of the front-panel microphone
input. Two pairs of speakers are accom-
modated, and these can be played together,
separately, or silenced completely by means
of a rotary selector. The front panel has a
headphone jack and a DIN connector for one
tape deck. Approximate dimensions of the
AX-7500: 17% x 6% x 14% inches. Price:
$360.
Circle 121 on reader service card

AKG Microphone
Application Guides

AKG has prepared six ‘‘application guides™
to assist recordists and musicians in selecting
microphones for their specific purposes. The
situations covered are solo vocalist (with
either hand-held or stationary microphones),
vocal groups, solo instruments, vocalist with
instrument, instrumental groups, and special-
ized applications such as broadcast work or
TV and film sound. The guides cover such
considerations as optimum frequency re-
sponse for different instruments and voices,
cardioid vs. omnidirectional microphone re-
sponse, proximity effect, and microphone
placement. The appropriate AKG micro-
phones for each application are described,
together with brief specifications, and suitable
cables and adapters for various hook-ups are
recommended.

The AKG guides are available as a set of six
fastened into a blue 9 x 12 binder together
with notes on the understanding of technical
specifications and a catalog of AKG micro-
phone stands and accessories. Distribution of
the guides is through local AKG dealers and
representatives.

Micro-Acoustics TT-2002.
Test Record

To evaluate the tracking ability, transient re-
sponse, and stereo separation of phono car-
tridges, Micro-Acoustics has prepared a test
record employing both electronically generat-
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ed test tones and natural musical sounds,
some of which are said to have been recorded
at the highest levels of which modern disc-
cutting equipment is capable. Side one is de-
voted principally to high- and low-frequency’
test tones, separate and mixed, that are re-
corded in stereo and shifted progressively be-
tween channels, together with some demand-
ing percussion sounds. Side two consists of
excerpts from selected commercial record-
ings, both classical and popular. The record
includes complete instructions on how to
evaluate the tests as well as advice on what
specific things to listen for in the musical se-
lections. It is available by mail from Micro-
Acoustics Corp., Dept. SR, 8§ Westchester
Plaza, Elmsford, N.Y. 10523. Price: $3.50,
postpaid.

Metrasound Discmaster
Record Cleaner

Metrosound, a company specializing in ad-
justment and maintenance accessories for
record players and tape machines, has intro-
duced the Discmaster record-cleaning system
to be distributed by RNS Marketing in the
U.S. The heart of the Discmaster system is a
pseudo ‘‘tone arm’’ that plays the record with
either of two attachments. One of the attach-
ments is a “‘wet’’ cleaner that applies a clean-
ing solution to the record by means of the ca-
pillary action of a special brash-and-pad ar-
rangement. Attachment number two plays the
record dry, removing surface dust with a
brush and plush-pad assembly. The attach-
ments are meant to be used separately, the
dry cleaner for every record as it is played,
and the wet system as required. They plug
into the arm proper by means of suitable con-
nectors. A reservoir -in the wet attachmeént
contains a sufficient amount of fluid for a
number of cleanings:

The Discmaster arm has an aluminum coun-
terweight and a weighted base that holds the
mechanism on the turntable motorboard; it

needs no adhesives or fasteners. A height ad-
justment is provided to bring the arm parallel
to the platter surface. Also included with the-
system are a bottle of cleaning solution, a spe-
cial nozzle to fit the filling aperture of the fluid
reservoir, and a brush to remove dust and de-
posits from pads and brushes. Price: $23.49.
Refill bottles of cleaning solution are $3.49.

Circle 122 on reader service card

PUBLISHER'S :NOTICE: Recent fluctuations in.the
value of the dollar wili have an effect on the price of
merchandise imported inte this country. So, please
be aware that the prices quoted in this issue may be
subject to change.
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In just a few minutes
your “‘subconscious”
tells you they're the best!

An insidious form of distortion you may
not even be aware of, is causing ‘listening
fatigue” as you play your records. After
about 15 minutes of a complex, musically
demanding record, it shows up. You feel
waguely anxious, irritable, and ready to tum
off the music.-That's “listening fatigue’’—
virtually eliminated at last with the new
Sonus phono cartridges.

You can hear and feel the difference in
the time it takes to play one side of a record.
Sonus has reduced Intermodulation and re-
lated distortions to previously unachieved
levels, reducing these sources of “‘listening
fatigue”’ to the vanishing point. As you lis-
ten, you discover that the emotional tension
formerly caused by this distortion is gone.
The music comes through with an effortless
clarity and definition, as you listen with
more attention, more relaxation, and far
more pleasure than ever before.

The new Sonus cartridges take you closer
to an actual performance than any other
cartridges have been able to, until now.

“At one gram, the SONUS Blue Label
was audibly superior . . . the sound was
excellent in every respect.”

Stereo Review/Hirsch-Houck Laboratories

High Definition Phono
Cartridges for The Most
Accurate Sound Reproduction
Possible.

Write for further information

SONIC RESEARCH INC.

27 Sugar Hollow Rd., Danbury, Ct. 06810
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*I've gota 60-minute
recording studio

inmypocket?

It’s called the
MICROCASSETTE® -

‘ Pearlcorde‘r'S“i

A MICROCASSETTE recorder that's so
unique, it's like having your own mini-
studio in your pocket with remarkably
good fidelity for music as well as voice. it's
smaller than a checkbook (5%" from top

. to bottom, slightly thicker than a pack of
cards), and lightweight (12 ounces with
batteries), but it's packed with studio pre-
cision and professional features:

» 60 minutes recording time.

» Capstan drive for constant tape speed,
built-in electret condenser microphone,
AC bias, record-warning light.

*» All metal construction for years

of dependable service.

» One-hand operation; instant loading.
» Fast forward and rapid rewind.

« Automatic level control.

» Connects to your stereo or full-size
recorder with a Compaticord, for both
recording and playback.

The Pearlcorder-S performs beautifully in
an office, in your car, even on airplanes;
and it's backed by the reputation of the
Olympus Optical Co., Ltd., a company
famous for fine cameras, medical and
other precision scientific instruments.

The Pearlcorder-S. Carry one. And have
a studio with you.

Available at fine photagraphic, audio,
and A-V dealers everywhere. Or write for
our brochure, “Pocket Full of Miracles.”

OLYMPUS CORPORATION OF AMERICA

TWO NEVADA DRIVE/NEW HYDE PARK. NEW YORK 11040

In Canada: W. Carsen Co., Ltd., Ont.
60 minutes.of sound in this
actual-size MICROCASSETTE.®

By Larry
Klein

Recorders and Dimmers

I have found that a.c.-operated tape re-
« corders will frequently not record when
powered from outlets on a circuit with solid-
state dimmers. Why is this so, and can the re-

corder be damaged by the attempt?
MAURICE BULLARD
Corvallis, Ore.

A Solid-state dimmers operate by, in
= effect, suppressing a part of the a.c.
line’s sinusoidal waveform. This works be-
cause an incandescent lamp responds (by
dimming) only to the lower effective voltage
fed to it and doesn’t care what the waveform
looks like. Such dimmers are popular because
they run far cooler than equivalently effective

. dimmers using resistors; they are also far

more compact and less expensive than trans-
former-type dimmers. However, as said, sol-
id-state dimmers do distort the a.c. wave-
form, which could cause a motor to react pe-
culiarly (run off-speed, lose torque), and
could also introduce considerable noise into
sensitive circuits. I’'m told that other some-
what mysterious phenomena occur too; ev-
erything seems to be normal during record-
ing-—except that nothing shows up on the
tape. Offhand I can’t see how a dimmer in the
line could do that, but I guess strange things
can happen objectively—as well as subjec-
tively—in the wonderful world of audio.
Therefore, in respect to potential damage, it
would probably be wise not to operate ana.c.
recorder on a dimmer-controlled line.

Amplifier-Sound Differences
As one of those equipment reviewers re-
s ferred to in your Q & A column of June
1976 who is able consistently to hear differ-
ences between different power amplifiers, I can
assure you that ‘‘level differences,’” minute or
otherwise, have nothing to do with it. The
matching of output levels when switching be-
tween two amplifiers is irrelevant because I do
not use fast-switching A-B comparisons. I test
an amplifier by installing it in a system where
the other components have known character-
istics—and it need not be a ‘‘super’’-system-—
and listening to it and it alone for anywhere
from a day to a month, reproducing a wide va-
riety of recordings.

During that time, certain audible patterns
usually emerge. The bass may sound deep and
taut in a few recordings and heavy, sodden,
and loose in the vast majority of recordings,

leading to the conclusion that the amplifier
will under-damp most loudspeakers. The highs
may sound steely in most recordings and natu-
ral in but a few, indicating that the amplifier it-
self is ““hot’’ at the top. The sound may be flat
and lucking depth, or it may seem slightly
veiled rather than lucid and transparent.

There is no attempt to monitor listening lev-
els other than to check periodically to see that,
for instance, symphonic music is not exceed-
ing the 95-plus-dB levels of the real thing.
Maximum levels are likely to range from 70 to
98 dB during the course of the tests, yet the
sonic “‘flavor’ of each amplifier remains audi-
ble at all reasonable levels. And if one of them
happens to be ‘‘compressing dynamics’ by
sliding into marginal overload at levels which
comparably powered units can easily cope
with, then that is just as much a ‘“‘difference™
as the other things I listen for.

If this all sounds too personally subjective
for people who must cling to measurements
like some sort of security blanket, my only de-
fense is that (1) my observations have proved
to be consistently repeatable under these con-
ditions, and (2) they have agreed with the
findings of other audiophiles who, having pur-
chased the amplifiers in question, had no
choice but to form their own opinions in exact-
ly the same manner—by prolonged listening.

J. GorDONHoOLT
Stereophile Magazine
Elwyn, Pa.

I have the utmost respect for J. Gordon

.« Holt’s dedication and seriousness
about audio matters as reflected in his publi-
cation. However. . . . What I understand
him to be saying is that instant A-B switching
comparisons of power amplifiers may not dis-
close some particular sonic characteristic that
will nevertheless become audible with long-
term listening. 1 can conceive of this being
true only when the program material is not
varied enough to cover all the areas of con-
cern, such as frequency and transient re-
sponse, distortion, etc. Obviously, if an
amplifier has a ““sodden’ bass and it is audi-
tioned only with the tester’s favorite solo-
flute recording, the bass problem may escape
notice. Of course, no reviewer would commit
that gross an error, but it is possible that there
may be certain inadequacies in, say, a particu-
lar amplifier’s transient response to certain
special combinations of signals that may slip
(Continued on page 24)
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Technics introduces components
designed for professional use only.

The SE-9600P. Regulated stereo power amplifier with a lot
more than just power. Like 100% constant-current and
voltage power-supply regulation. Which means complete
freedom from transient IM distortion. It also means high-
level transients introduced in ane channel won‘t affect the
-other. There‘s also only 0.08% IM distortion. A frequency
response of 5 Hz to 150kHz (+DdB —3dB).

s = TR

A S/N ratio of 110 dB. A 4-step damping factor control.
And 110 watts per channel, minimum RMS, into 8 ohms
from 20 Hz to 20 kHz with no more than 0.08% total
harmanic distortion. ‘

The SU-9600P. The stereo preamplifier that performs
as well as it looks. Starting with an unheard of magnetic
phona overload tolerance of more than 1Y% volts (1350mV
RMS at 3mV sensitivity). An equally impressive phono-2
S/N ratio of 76 dB (referred to 3mV input). Virtually non-
existent total harmonic distortion (0.02%). As well as
bass and treble negative-feedback tone controls calibrated
in 2.5 dB steps. With turnover pushbuttons at 125 Hz
and 500 Hz as well as at 2kHz and 8kHz.

The SH-9090P. The Universal Frequency Equalizer
that has no equal. You get 12 dB of boost or attenuation
for 12 bands (10 Hz to 32 kHz). Plus the center frequency
of each band can be continuously shifted by as much
as =1 octave. In addition, the bandwidth (Q) for each of the
12 bands is continuously variable from 0.7 to 7. The
result: You have more control over response shaping than
with any other single instrument. (Configuration: one
in, one out.)

The SP-TOMKII. In every respect, it's everything you
wantin a professional turntable. So.much torque it
only takes 0.25 of a secand-to reach-the exact playing speed
at 333 RPM. Our lowest wow and flutter (0.025% WRMS)
and rumble (—70 dB DIN B). A quartz-locked frequency
generator DC servo motor. And, of course, the reliability of
Technics direct drive. The system that radio stations use.
And discos abuse. Supplied without tone arm.

I—Panasonic Company ] i [ 4 —]
Technics Dept. §10 |
One Panasonic Way 1 |
Secaucus, N.J. 07094 by Panasonic |

Attention: Sid Silver,

Professional Series !

Technical Service Specialist.

[ Send me technical information on the Technics Professional Series.
[J Have a Technics audio specialist call for an appointment.

i

|

|

NAME TITLE i
Please Print l

COMPANY i
ADDRESS i
aTy STATE zIp |
LAREA copE___ PHONE NUMBER - J
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The
phomno cartridge

Choosing an AT15Sa
can add more listen-
ing pleasure per dollar
than almost anything else
in your hi-fi system. First, because

it is one of our UNIVERSAL phono
cartridges. Ideally suited for every
record of today: mono, stereo, ma-
trix or discrete 4-channel. And look
at what you get.

Uniform response from 5 to 45,000
Hz. Proof of audible performance is
on an individually-run curve, packed
with every cartridge.

Stereo separation is outstanding Not
onlyat I kHz(where everyone is pretty
good) but also at 10
kHz and above (where
others fail). It’s a result
of our exclusive Dual
Magnet* design that /
\uses an individual low-mass magnet
for each side of the record groove.
Logical, simple and very effective.

Now, add up the benefits of a genu-
ine Shibata stylus. It’s truly the stylus
of the future, and a major improve-
ment over any elliptical stylus. The
AT15Sa can track the highest record-
ed frequencies with ease, works in

*TM. U.S. Patent Nos. 3,720,796 and 3,761,647,

any good tone arm or
player at reasonable
settings (1-2 grams),
yet sharply reduces record

wear. Even compared to ellipticals
tracking at a fraction of a gram. Your
records will last longer, sound better.

Stress analysis photos show concentrated hlgh pres-
sure with elliptical stylus (left), reduced pressure,
less groove distortion with Shibata stylus (right).

The AT15Sa even helps improve the
sound of old, worn records. Because
the Shibata stylus uses parts of the
groove wall probably untouched by
other elliptical or spherical styli. And
the ATI5Sa Shibata stylus is mount-
ed on a thin-wall tapered tube, using
a nude square-shank mounting. The
resultisless mass and greater precision
than with common round-shank styli.
It all adds up to lower distortion and
smoother response. Differences you
can hear on every record you play.

Don’t choose a cartridge by name or
price alone. Listen. With all kinds of
records. Then choose. The AT15Sa
UNIVERSAL Audio-Technica car-
tridge. Anything less is a compromise.

@udi@-ﬁechnica@

INNOVATION o PRECISION o INTEGRITY

AUDIO-TECHNICA U.S,,
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by unnoted during a brief A-B comparison.
But once the music signal—however spe-
cial—that discloses the problem is discov-
ered, then it should be easy for anyone to use
that particular piece of music in an instant
A-B comparison of the reference and test
amplifier and hear the difference.

I suspect that two separate issues are being
confused: (1) Is there a difference that can be
heard under any circumstance? (2) Given
such a difference, which sound is closer to the
original? Mr. Holt attempts to resolve the sec-
ond question by listening to a large number of
discs and tapes and concluding that if most of
them sound a certain way with a given amplifi-
er—the amplifier in and of itself is responsi-
ble. However, it seems to me that when it is
possible to specify a gross sonic problem such
as “‘heavy” or ‘‘hot,” it shouid be easy to
measure the electrical factor that is responsi-
ble for it. We all agree that it is frequently
difficult to measure ‘‘transparency”” or “‘lack
of depth” since it is not clear which electrical
performance factors may be responsible. But
with most of the less subtle phenomena it is
easy enough to postulate a cause and make a
measurement to detect its presence or
absence. Measurements, rather than being a
“*security blanket,”” can pin-point the electri-
cal-sffect responsible for the sonic effect and
tell the design engineer what to fix or im-
prove. For a tester, they can help confirm that
what he thinks he hears may, in truth, exist.

My approach can be summed up as: (1) If
you can hear an effect, it is possible to meas-
ure it—which is not the same as saying we
know at the moment how to measure every-
thing that can be heard. (2) On the other hand,
everything that can be measured does not
necessarily have audible effects. (3) Equip-
ment-interface phenomena frequently in-
troduce random elements into a setup that
careless observers ascribe to faults in the
components. (4) Any sonic phenomenon that
is rarely (and inconsistently) heard and cannot
be demonstrated to friend and foe alike is
more likely to be a product of the listener’s

- biorhythmic cycles than of the equipment.

Finally, the problems of comparison listen-
ing tests are obviously complex and certainly
require further investigation by all of us who
consider both our ears—and our minds-—to be
open. We welcome further comment.

Wire Recorder

O While cleaning up our basement, I found
a wire recorder in good working order.
My father told me he paid $650 for it some
thirty years ago. I would like to know: (1) Is
this an antique? (2) What would be its value
today? (3) Who would be looking for such a re-

corder should I want to sell it ?
RicHARD G. Grass
Cote St.-Luc, Quebec, Can.

A (1) I'm told that the legal definition of an
antique is an artifact over one hundred
years old. Therefore, even Valdemar Poul-
sen’s original 1897 wire recorder would not
qualify. (2) Value, like beauty, is in the eye of
the beholder. (3) If any of our readers express
interest, we’ll forward their inquiries.

Because the number of questions
we receive edach 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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~ Which means rc other "~ BMS, at 8+ mswf‘om 40 g Tﬂrotcncf Tota»lly P ofeésnonal f

similarly pruce stereo receiver 20.00C z wRh nomcrethan - Zall t:)ll free 800- 271-7TE02

approaches ils tota. combination 0.5% total marmonic distortion.. ~ *prthe name of your nearest JVC =

of precision, power and features. This is stable power fream dual " dealer. He'll show you why he

So there's no way any other low power sugplies. believes peogle who buy JVC

priced high fidelity receiver can From its extra wide, linear receivers can't get any better for

give you the same performance. tuning dial to its clean, laboratory the money.

Most manufacturers reserve  styling. the S100 has all the versa- JVC America. Inc., 58-75

special features and circuitry for tility you want in the control center  Queens Midtown Expressway,

their higher priced receivers. But of a fina music system. It has con- Maspeth, N.Y. 11373

JYC is completely unconventional. nections for & turntable, tape (2127 476-8300

The S100 has an expensive phase  deck, two pairs of speakars, plus
lock loop circuit for better stereo an auxiliary.

separation and less distortion. A Everything is simply con-
dual-gate MOS FET and ceramic trolled with pushbutton selectors
filters in the FM tuner section and precision, linear slide controls

provide excellent selectivity and
sensitivity The S100 has two
mieters —one for signal strength,
“the other for center-of-channel.
You can't get more precise tuning.
The S10Q reverses the “low
price/low power’ trend. It delivers

*Approximate retall value.
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A GREAT WAY TO START
YOUR EXPANDABLE
CASSETTE
STORAGE SYSTEM

It's Add 'N Stac,® the world’s
only expandable cassette and
8-track storage system. Expandable
because it provides as much tape
storage as your collection calls for,
Add N Stac® s a module, so you
can buy only one or a few at a
time. Each module has a patented
interlocking device on all four
sides. As your collection grows
you simply lock one module into
the next and — Presto! — expansion
space.

Add ‘N Stac® is available in
either cassette or 8-track size.
Both come in a selection of colors
to help you match your decor or
color-code your collection by
category. Pre-drilled mounting
holes let you create a striking
‘wall unit, or if you prefer, stack
an arrangement on a table or
shelf.

Store, organize and protect
your expanding tape collection
with the world’s only expandable
t system. At under $2.00 a module,
it's definitely . . .

... acollector’s item.

“..all in all thisis the best storage system
we know of for the serious collector.”

— HIGH FIDELITY

Add’n Stac
R

ROYAL SOUND
For information ask your dealer or write:

COMPANY, INC.

Royal Sound Co., Inc,
248 Buffalo Avenue
Freeport, N.Y, 11520 USA
Registered U.S. Patent Office
U.S. and Foreign Patents
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RECORDED RESPONSE

%N my June column, in discussing the
bass-boost/treble-cut nature of play-
back equalization (EQ), I noted that the
official curves for NAB open-reel and
Philips cassettes produce a 3-dB loss at
50 Hz (100 Hz for older ferric-oxide cas-
settes) and fall off below this at a 6-dB-
per-octave rate. Recorder manufacturers
who want to maintain flat response at the
very low end must therefore incorporate
a small but specific bass boost in the re-
cording-equalization circuitry of their
machines. Some commercial duplicators
omit ‘this boost, but most high-quality
tape decks do provide it.

At all frequencies above this bottom
octave or so, however, there’s nothing
fixed or official about recording equaliza-
tion curves per se. Playback EQ must be
standard so that tapes made on one deck
can be successfully played on another.
But recording EQ, by contrast, can be
defined simply as whatever treble tinker-
ing needs to be done in a specific ma-
chine to achieve a flat playback response
through a regulation, standardized play-
back section.

Even this broad way of putting it
brings up a point about what recording
equalization is supposed to do that some-
times causes confusion. When you
check the test reports in this or other
magazines you are primarily interested
in the graph showing a recorder’s overall
record-playback performance. And if
the “playback-only’” curves don’t look
quite as impressive, don’t you say to
yourseif, “Well, at least the machine’s
overall response is flat”?

This is certainly a natural reaction, but
let me pose a problem by means of an ex-
ample. Let’s say that the high-frequency
playback response of your open-reel
deck (measured using a standardized test
tape) is *1 dB from 400 to 10,000 Hz,
with a gradual roll-off to —2.5 dB at
15,000 Hz. This is within NAB standards
for 7Y-ips operation. But if the same
machine has an overall record-playback
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frequency response that is absolutely flat
(+0 dB) from 400 to 15,000 Hz, it is not
within NAB specifications. Why? Be-
cause, in this case, the recording re-
sponse of your machine is up 2.5 dB at
15,000 Hz, which is 1.5 higher than the
standard permits. This has come about
because the manufacturer has compen-
sated for the slight but allowable treble
loss in playback by boosting his record
equalization a bit. The standard, on the
other hand, calls upon him to adjust the
recording EQ so that.the overall record-
playback response matches the play-
back-only curve. Any ‘‘improvement”’
on the playback response is the result of
introducing an error in the recording re-
sponse that would of course show up if
tapes made on that machine were to be
played on a perfectly flat reproducer.

To most audiophiles, of course, this
may seem a distinction without a differ-
ence, for they never anticipate playing
self-made tapes on any other deck than
the one they own. But some among you
do record ““‘demo’” or ‘‘audition’’ tapes
for burgeoning music groups and/or oc-

casionally have a tape aired on local FM

stations. Further, nearly all of you will,
at some point, be getting a new recorder,
and you will have a library of tapes al-
ready made on the old deck. So consider
this rather typical situation: your ma-
chine’s playback curve shows a gradual-
ly rising response at the high end, but a
flat record-playback response. In this sit-
uation, all the tapes you’re making now
are actually treble-shy, lacking in proper
record equalization, and will therefore
sound dull when you play them on a
new, properly adjusted deck. So, while
test reports almost never show it direct-
ly, it’s a good idea to investigate a deck’s
recording response. To do so, simply
take the difference between the record-
playback and the playback-only curves.

There are problems here, too, but at
least this simple comparison of curves
gives you something to go by.

STEREO REVIEW



| KLH ResearchTen
Column Bookshelf Loudspeakers:
For people who care
more about music than money.

You are looking at three pairs of
truly unusual loudspeakers. From left
to right, they are the CB-10, CB-8,and
the CB-6. What makes them so un-
usual is that each pair is capable of
reproducing an amount and quality
of sound that has heretofore been
impossible to achieve from such
modest sized devices. They are
efficient and can be driven effec-
tively by any reasonable power N\
source {the CB-6 and CB-8 need as
little as 8 watts per channel; the CB-10
will do quite nicely with as little as 10
watts per side). Yet all three pairs
have the ability to handle as much as
100 watts RMS per channel! Their
performance is perhaps best charac-

terized as uncommonly open and airy,

OCTOBER 1976

with notably good bass response.
Indeed, the CB-8 and CB-10 use our
famous Megaflux Woofer™; the CB-6
has a “special six"—a new woofer that
is easily among the best used in

__today’s smaller loudspeakers. The

CB-6, the smallest of the series,

delivers about a third of an
octave less bottom than the

J CB-8; the CB-8 about a third of

#/ an octave less than the CB-10.

"~ But all three models share excep-

tional smoothness and perfect mu-
sical balance. They also share some-
thing else. They are incredibly
- inexpensive. TR
Which can be a problem. Unfor-
tunately there’s a sizeable number of

. people who believe that if a speaker

CIRCLE NO. 29 ON READER SERVICE CARD

doesn’t cost a lot of money, it can’t

deliver a lot of sound. But if you trust
your ears more than your checkbook,
we suggest you listen to our CB loud-
speakers soon. We think you’ll love
them and their sensible prices a lot.
For more technical information,
visit your KLH Research Ten dealer.
Or write to KLH Research &
Development Corp.,30 Cross St.,
Cambridge, Mass. 02139.
(Distributed in Canada by The
Pringle Group,Ontario, Canada.)

Risefilil i1l ®
st R 8
e . ath ! i :‘;‘
KLH Research Ten Division 4

KLH Research & Development Corp. 7
30 Cross St.,Cambridge, Mass. 02139
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nUdiO new’ Views and Comment

By Williom Livingstone

IMPROVING TV SOUND

THE latest official call for the imprevement
of the quality of sound on television has
come not from the Federal Communications
Commission, the Institute of High Fidelity. or
the Audio Engineering Society, but rather
unexpectedly from an arts organization, the
National Council-on the Arts. Appointed by
the President, the Council.is a body of promi-
nent Americans who advise the National En-
dowment for the Arts on planning and policy.

In a recent statement the Council recom-
mended that the National Endowment join
the Public Broadcasting Service in developing
a new system for delivering greatly improved
network-television sound. The Council also
urged manufacturers, common carriers,
broadcasters, and the FCC to cooperate in im-
proving TV audio both in the studio and in the
home. The statement said, in part, “'Improve-
ment of sound is essential if the potential
of arts programming on television is to be
realized.”

The statement was issued after a meeting at
which officiais from the Public Broadcasting
Service. briefed Council members on PBS’s
new system known as Digital Audio for Tele-
vision (DATE). According to representatives
of PBS, the DATE system, a result of several
years’ research and experimentation, would
enable networks to distribute to TV stations
stereophonic high fidelity audio along with the
picture or video portion of the program over
most of the present microwave circuits of the
telephone company. A system such as DATE
cannot be activated at present, however, be-
cause its use is not yet permitted on AT&T
video circuits, and there is no home TV equip-
ment to receive sterco. But Hartford N.
Gunn, Jr., vice-chairman of PBS, stated that
if some system such as DATE is implement-
ed. TV set manufacturers will realize that
there is a sizable and growing market for TV
sets with good sound built in.”

The involvement of the National Endow-
ment in this area of broadcasting was ex-
plained by that institution’s deputy chairman
Michael Straight, who said, ‘‘The Endow-
ment has Jong been committed to stimulating
the use of television in making the fine arts
available to all Americans. It has lent its sup-
port to such fine cultural programs on PBS as
Great Performances and Live from Lincoln
Center. But however splendid these pro-
grams, the full impact of a performance can
only be grasped when sound: matches video
quality.”’

The Great Performances that Straight re-
ferred to are a continuing series of music,
dance, and drama specials shown on PBS. All
are funded in part by Exxon, and some re-
ceive financial aid from the Ford Foundation,
the National Endowment, the Corporation for
Public Broadcasting, or the Charles A. Dana
Foundation. PBS has not waited for approval
of its DATE system, but for the present it is
using other means to provide good: stereo
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sound with the “‘fine music specials’ in the
Great Performances series and with the Live
from Lincoln Center series. This is done by
the system of “‘simulcasting,”” broadcasting
the audio portion of the program in stereo
over FM stations while the video portion and
mono audio are transmitted by normal TV
methods. The telecast of the American Ballet
Theatre’s performance of Swan Lake at Lin-
coln Center this summer was distributed via
the largest live stereo network in broadcasting
history, using.microwave, land line, and satel-
lite facilities.

To supervise the audio portion of such pro-
grams PBS has generally sought the top pro-

ducers of classical recordings. One of these,
Max Wilcox, commented recently that in re-
cording the soundtrack of a musical TV pro-
gram he applies the same philosophy of sound
that has guided him' throughout his career in
making records. Seated at a $121,000 consolz
in an RCA studio, he was editing thetape of a
Great Performances special featuring Sir
Georg Solti and'the Chicago Symphony to be
aired next season, a special for which he was
the audio producer. Wilcox said, ““In Chicage
we made a sixteen-track tape, and it’s of re-
cording-session quality, in no way compro-
mised because it’'s for TV. A soundtrack
should be valid by itself. It should certainly
reinforce the picture, but I do a minimum of
editing for that. T do not boost the sound of a
particular instrument when it is shown on the
screen, but try to maintain the integrity of the
balance the conductor gave us. This tape has
a very big dynamic range, which I will have to
compress as subtly as [ can for a mono track
for TV sets, but the mix-down for the simul-
cast will have the full dynamic range. Really,
the best thing that could happen to home TV
would be for sets to come equipped with de-
cent sound.”

Similar views were also expressed by Andy
Setos, Chief Engineer of Design and Quality

Control at PBS member station WNET/New
York, and by producer David Griffiths (win-
ner of this year’s Emmy Award for the best
classical program), who coordinates the Live
from Lincoln Center shows and produces
many of the Great Performances specials. Se-
tos explained that PBS’s DATE system is a
method of *‘piggybacking™ improved audio
along with the video signal, using existing
video circuits. ““PBS proposes that we could
diplex or combine audio of high quality in the
unused upper-spectrum space of the video cir-
cuits, but such practice has not yet begun be-
cause of AT&T’s intent to increase its rates if
PBS implements DATE. PBS, the Corpora-
tion for Public Broadcasting, and WNET/
New York are working separately and in
cooperation with Lincoln Center to provide a
viable system for national distribution of TV
audio with a frequency range of up to, say,
15,000 Hz instead of the normally available
5,000-Hz channels. I wish there were a TV set
set manufacturer working with us, but there
isn’t.

“The next big contribution to the art of
television sound must come from manufactur-
ers. They've made tremendous strides in im-
proving the quality of video reception in the
home—their advertising claims are not empty
statements, but represent real advances. But
they are not yet convinced that improving the
audio portion of their sets would be a market-
able thing and therefore economically profita-
ble for them.

“‘Public broadcasting is not alone in this
field. The commercial networks all have their
laboratories involved in audio improvement—
ABC, for example, is working very hard to
improve the quality of TV sound fed to the
country. We’d all now like to.see some com-
mensurate effort on the part of the television
set manufacturers.”’

Griffiths is convinced that transmission will
be made a great deal simpler when more com-
munications satellites are available, and he
thinks the audience for music on TV will
force the issue of improved sound. ‘“The
viewers of our musical programming form a
loyal and devoted minority audience. They
are people already predisposed to pay atten-
tion to music and other arts programming.
This audience will demand better sound, and
PBS will give it to them. If the various fac-
tions could get together on the technical and
legal requirements of stereo broadcasts, we
could have it on the air next season.”

THERE are also commercial interests hard at
work in the area of improved sound. One of
these is Home Box Office, a subsidiary of
Time Inc. A pay-TV network that programs
mostly current movies and major sports
events, HBO has 450,000 subscribers in
thirty-one states and expects to reach one mil-
lion by the end of 1977. According to HBO’s
Director of Operations/Engineering, George
Gilbert, ““HBO has had under consideration
since the inception of its satellite-transmitted
signal (that is, September 29, 1975) the deliv-
ery of stereo audio with many live, recorded,
and film features. Our operations/engineering
department has been in conversation with
HBO’s satellite common carrier—RCA
Americom—as wellas numerous suppliers of
home terminal equipment to the cable-televi-
sion industry. HBO plans a demonstration of
the stereo audio capability, originating from
its network control studio in Manhattan to its
satellite-fed cable TV affiliates, by the fall of
this year (October or November).”’
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If you can see a difference,
imagine what yow'll hear.

 With

Magnified, you can see record vinyl wearing away. With same magnification, record vinyl shows no wear,

You're looking at the solu- ~ distortion as “mint condition”  in a kit complete with a non-
tion to one of the oldest prob-  discs played once. aerosol pump sprayer and
lems in audio—how to protect A by-product of dry lubri- R ——
records from wear, while at cants developed for aerospace
the same time preserving full  applications, Sound Guard
fidelity. ' preservative is so smooth it

It’s called Sound Guard} reduces friction, yet so thin
and it’s remarkable. (less than 0.000003") it leaves

Independent even the most fragile groove A |
tests show that discs  modulations unaffected. R roer e 4\ s e
® treated with Sound Len Feldman in Redio R v i
[ s Electronics reports “At last! il -

The long awaized it
record-care product
has arrived.
It preserves
'~ frequency
rasponse

-
¥

]
After 100 plays without Sound Grard.

Preservation

Kit
Guard preservative played while reducing distortion and Identical test record after
100 times display the same surface noise’” It’s effective and TEQ'plays sbrSounaiudcd
full amplitude at all frequen- safe for all discs, from precious  velvet buffing pad, is avail-
cies and the same absence of  old 78’s to the newest LP’s. able in audio and record
surface noise and harmonic Sound Guard preservative,  outlets.

Z

Sound Guard keeps your good sounds sounding good.

*Sound Guard is Ball Corporation’s trademark for its record preservative. Copyright © Ball Corporation, 1976.
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By Julian D. Hirsch

@ METERS IN AUDIO COMPONENTS:
At one time, meters were rarely used in
consumer hi-fi products. To some ex-
tent, this was an economic decision, for
they were expensive and relatively frag-
ile, and perhaps it was felt that they im-
parted a “‘professional’’ look that might
discourage laymen from buying a prod-
uct. Today, the situation is reversed,
with inexpensive, fairly rugged meters
readily available and with stylists striv-
ing mightily to suggest that a product is
‘‘professional’”” (whatever that might
mean) in its design and performance.
Not only is it commonplace for receivers
to have as many as four meters (more if
they are quadraphonic models), but we
have even seen a tuner with four meters
adorning its front panel, and all of them
useful.

The most common—and probably the
most important—use for a meter in a
high-fidelity component is as an FM tun-
ing aid. The most useful type is the chan-
nel-center indicator whose pointer is
normally at rest in the center of its scale.
This is also the condition of correct tun-
ing, when the tuner is set exactly to the
center of an FM channel—if the tuner is
correctly aligned. Sometimes a circuit
misadjustment resuits in an off-center
meter reading when the station is cor-
rectly tuned (or in incorrect tuning when
the meter is centered). In case of such a
discrepancy, get your tuner adjusted—
and meanwhile trust your ears.

More commonly seen on one-meter
tuners, though not as effective, is the sig-
nal-strength indicator. This reads a max-
imum when the station is tuned in, but
since the maximum reading is usually ob-
tained over a wide tuning range, it is a
less accurate indication of correct tun-
ing. It can be useful for orienting an an-
tenna for maximum signal strength, to
the extent that the meter reading contin-
ues to rise in proportion to the signal
strength reaching the tuner’s antenna
terminals. Unfortunately, many meter
circuits hit maximum at a relatively low

30

signal level and do not respond to further
increases.

Some FM tuners and receivers now
have “‘multipath’’ meters that can be
more meaningful guides to correct anten-
na orientation. In most cases, higher sig-
nal strength per se is less important than
the rejection of signals arriving from
different directions, for these can cause
severe distortion of the tuner’s audio
output. The distortion is associated with
the amplitude modulation (AM) the mul-
tipath interference produces in the tun-
er’s circuits, so that a meter capable of
showing the degree of AM is an excellent
indicator of multipath distortion. The
meter pointer usually ‘‘kicks’” with pro-
gram modulation when AM is present,
and the antenna should be adjusted for
minimum meter movement. Often a bui-
ton or switch converts the signal-
strength meter to a multipath indicator,
but sometimes a separate meter is used.
These, too, vary widely in their effec-
tiveness, the best ones rivaling an oscil-
loscope in sensitivity to multipath, and
the worst being virtually useless.

Outside of the tuner, meters are gener-
ally used as indicators of audio level.
Unlike tuning meters, which are relative
reading devices, an audio-level meter
usually carries some calibration that im-
plies a reading of absolute program level.
In tape recorders, for example, the

N R A W S

Tested This Month

Onkyo TX-4500 AM/FM Receiver
Jensen Model 24 Speaker System
Empire 2000Z Phono Cartridge
Crown IC-150A Stereo Preamp
Kit Report Addendum on the
Heath AA-1640 Power Ampiifier
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““0-dB’’ meter reading normally corre-
sponds to the maximum recording level
that should be used with that machine,
though it is not necessarily equivalent to
a similar reading on another recorder.
An exception is the Dolby calibration
mark; it corresponds to a specific record-
ed flux level on the tape and its accuracy
is vital for interchangeability of Dolby-
encoded tapes between recorders.

Most tape-recorder meters are linear
devices capable of displaying only about
a 10 to 1 ratio of signal levels (20 dB).
Frequently, when the program peaks
reach 0 dB, the quieter portions of the
program barely register on the meters.
Recently meters have become available
with expanded logarithmic scales cali-
brated over a range of 40 to 50 dB. These
are much more informative than the lin-
ear types, and in addition they are gener-
ally fast-responding peak-reading instru-
ments (about which more later).

Some power amplifiers (and integrated
amplifiers) are equipped with output me-
ters. Often the calibrations are in deci-
bels relative to rated power, but some-
times the scales are calibrated directly in
watts. In either case, the meters read
only the amplifier’s output voltage, so
the power readings are accurate only for
8-ohm resistive loads (though for practi-
cal purposes they are useful with speak-
ers nominally rated at 8 ohms). The user
must remember to double the meter
readings with 4-ohm speakers and to
halve them with 16-ohm speakers.

The accuracy of the power meters on
amplifiers is usually sufficient, on steady-
state (continuous-tone) signals, to in-
form the user of the approximate aver-
age power output. The better ones, used
on some expensive amplifiers, are often
within 5 to 10 per cent of the correct
power near their maximum readings.
Bear in mind that any meter of the type
we are considering becomes progressive-
ly less accurate at less than full scale
readings and may easily be in error by 15
to 20 per cent or more at the power levels
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commonly used for listening. This does
not, of course, impair its usefulness as a
rough indicator of power output.

Finally, meters are used in a number
of accessory devices (such as CD-4 de-
modulators, Dolby units, and dynamic
expanders) to indicate that the unit is be-
ing operated with the proper input and
output levels. Except for the Dolby
units, these devices rarely have critical
level requirements, so that one can as-
sume that the meter indications are cor-
rect in the absence of other evidence.

A very important aspect of audio level
meters is their ballistic response. This
refers to the reaction and damping times
of the meter pointer when driven by a
transient or other rapidly changing sig-
nal. The fact that a meter is accurately
calibrated for continuous steady-state
signals does not mean that it will give
correct indications under dynamic signal
conditions. A true VU meter represents
an attempt to standardize the character-
istics of meters used professionally to
monitor program levels. It is calibrated
in decibels (though they are identified as
VU or volume units), with 0 VU equal to
I milliwatt at a 600-ohm impedance lev-
el. VU meters have specific and stringent
accuracy, frequency-response, and bal-
listic-response requirements. Practically
none of the meters in consumer audio
equipment carrying VU markings are re-
ally VU meters; almost all should more
correctly be called *dB meters.”’

Most audio-level meters respond rela-
tively slowly to a transient signal and
have a correspondingly slow decay. A
tone burst or some other signal with a
short duty eycle will read fow on such
meters, often by many decibels. This is
one reason why “‘average’’ recording
levels on many cassette machines, be-
cause of their limited headroom, must be
kept several decibels below the 0-dB me-
ter indications. Occasionally, a meter is
underdamped, with the result that it
overshoots the steady-state reading and
oscillates unpredictably on transient
material. This is an equally undesirable
condition.

The standard VU meter, however, is
required to read within =1 per cent of
the steady-state value when driven with
a 0.3-second, 1,000-Hz tone burst at a
repetition rate of once per second. This
speed is not only faster than that of
many audio meters, but it has the advan-
tage of being standardized so that levels
measured on the same program with in-
struments in different studios will corre-
spond closely. Since the meters in many
consumer audio products—especially
the tape recorders—have been designed
to have the ballistic response of VU me-
ters (if not all their other properties), we
normally check them with the prescribed
tone-burst signal.

In spite of its relatively fast response,
a standard VU meter will not respond
completely to peak program levels. A

much more useful indicator is the peak-
responding meter, found on a growing
number of home tape recorders (and in
professional equipment as well). A typi-
cal peak meter will respond to a pulse as
short as 100 microseconds with only a
moderate error, and it will decay over a
period of about 1 second. Its ability to
follow peaks and ‘‘hang’’ on them long
enough to be read makes the peak meter
invaluable to the home recordist, who no
longer has to allow an uncertain safety
margin of 5 to 10 dB for tape overload.

Although it is a far less critical applica-
tion, the peak-responding meter has
been used in at least one high-power
amphfier (the Heath AA-1640), where it
indicates the actual power output on
peaks and makes it possible to operate
the amplifier close to its maximum capa-
bility without undue risk of peak clip-
ping. A similar result has been achieved
in amplifiers by Bose, Harman-Kardon,
Phase Linear, and others with a series of
light-emitting diodes (LED’s) calibrated
to act like a voltmeter with instantaneous
response. Lux even has an add-on LED
accessory for the same purpose.

It might seem that meters have been
overapplied in modern consumer prod-
ucts {a well-equipped four-channel setup
can confront its owner with as many as
eightzen to twenty meters), but most of
them are really informative and are well
worth the modest amount they add to the
cost of a product.

Equipment Test Reports

By Hirsch-Houck Laboratories

Onkyo TX-4500 AM/FM Stereo Receiver

® Tue Onkyo TX-4500 is a medium-price
stereo receiver featuring what the manufac-
turer calls “‘Quartz-Locked” tuning. In its ba-
sic receiver functions, the TX-4500 is a-full-
feature, handsomely styled product whose
performance is typical of the highest stand-
ards achieved in modern stereo receivers.

The FM tuner section has a rated usable
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sensitivity of 1.8 microvolts (uV) or 10.3 dBf
in mono and 19.2 dBf (5 pV) in stereo. The
tuner distortion is rated at 0.2 per cent in
mono and 0.4 per cent in stereo, and the im-
age rejection and alternate-channel selectivity
are each rated at 70 dB.

The audio amplifiers are rated to drive 8-
ohm loads at 55 watts per channel, from 20 to

20,000 Hz, with less than 0.1 per cent total
harmonic distortion (THD). The TX-4500 has
provision for two magnetic phono cartridges
and three tape decks. Any of the tape inputs
can s2rve as an AUX (high-level) input since
the input selector has no position designated
for this purpose.

The bass and treble tone controls have
twenty-one click-stop positions, and the vol-
ume control has forty-one. The balance con-
trol has a center detent. A speaker-selector
switch energizes any of three pairs of speak-
ers or two combinations of two pairs at a
time, plus shutting them all off for headphone
listening through an adjacent jack.

Completing the front-panel controls, which
occupy the lower half of the satin-finish alu-
minum panel, are a number of pushbutton
switches. These activate the low and high
filters, loudness compensation, FM intersta-
tion-noise muting (the Quartz-Lock circuit
switches on with the muting), and mono/
sterep switching. A DOLBY FM ADAPTER but-

(Continued on page 33)
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From the company that’s brought
- new thinking to speakers,
come new speakers that think.

In a field where most of the leading
brands have been established for decades,
B-C VENTURI™ speaker systems have
achieved eminence overnight.

In sales, where we are rapidly closing
in on first place.

But, more importantly, in
speaker technology.

At a time when most
believed the technical fron-
tiers had been thoroughly
explored, B-I'C VENTURI
speakers have been awarded
two basic design patents in i
the space of six months. P

#3,892,288 for the appli-
cation of the ‘venturi’ principle
to acoustics, which revolu-
tionized bass reproduction.

And #3,930,561 for the
BICONEX™ horn, which com-
bined the virtues of conical
and exponential flare rates.

The resulting gains in efficiency, bass
response and dynamic range have estab-
lished new performance/value criteria.

And, already, many long-time leaders
in speaker design are attempting to follow
our lead.

Thinking defined.

Now B-I-C VENTURI introduces two
new high-efficiency speakers, that go on
to do what no others have ever attempted.

They're called the Monitor Series.

And, by any definition, they're the first
speakers that can think.

Both the Formula 5 and Formula 7 are
equipped with electronic circuitry capable
of taking measurements, displaying in-
formation, even initiating specific action.

For example, they can tell when your
amplifier is ‘clipping, and signal you.

They can warn when they're being
overloaded, and protect themselves.

They can automatically adjust their
frequency response to match the aural re-
sponse of the human ear. -

And the Formula 7 can even let you
see what you're hearing.

These unique abilities elevate the
loudspeaker to a new role in the stereo
system. That of a system monitor, which
can literally help you hear better.

Get ‘clipped’ no more.

Until now, there has been no way for
the user to accurately identify amplifier
distortion due to clipping, or the precise
point at which it occured.

But the new B:1'C VENTUR! Monitor
Series speakers come with a test record

that lets you pinpoint the output level at
which your amplifier begins to clip the
peaks of the waveform.

Each speaker has a Clipping Indicator
lamp, and a control that adjusts lamp sen-
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sitivity to your amplifier's maximum ‘clean’
output.

Once matched to your amplifier, the
indicator will stay lit when clipping occurs.
Lowering your amplifier until the lamp just
flickers will allow musical peaks to be per-
fectly reproduced.

What's more, this circuit can be used
to indicate speaker overload in those few
instances where an amplifier has a power
rating higher than the Formula 5 or 7 it's
being matched with.

And, if overloaded, the speakers
protect themselves by shutting off pow-
er to the stressed component. Individual
indicator lamps (left above) signal yaou,
and can also help isolate the problem.

Improving on nature.

One of the curious facts in acoustics is
that the ideal in musical reproduction has
long been ‘flat’ response.

Curious, because only at very high
levels can the human ear hear flat. As fis-
tening levels decrease, the ear quickly
loses bass and treble tones.

That's why our exclusive Dynamic
Tonal Balance Compensation circuit (pat-
ent pending) was developed.

The idea is to improve on nature.

And by automatically compen-
sating for what the ear can’t nor-
mally hear, today's B-I-C VENTUR/
speakers bring you music that's
music to the ears.
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A balanced performance.

The Formula 7 takes the monitor con-
ceptan interesting step further.

A bank of Sound Pressure Level Indi-
cators light in sequence, as speaker out-
sweesmms put increases. This visual dis-

~ play covers the range from
- 75db (normal speech) to
117db (jet engine at 70 feet).

A reference chart on the
display panel further inter-
prets the information.

_ Interesting in themselves,
the SPL readings can also
elp you fine-tune your sys-

tem to room acoustics, and
compensate for imbalanced
output levels in amplifier and
tuner channels, tape heads
and phono cartridges.

Tomorrow’s
technology today.

Once again, B:I:=C VENTURI has ex-
tended the limits previously envisioned
for speaker design.

These two new Monitor Series speak-
ers take speaker technology an innovative
step into the future. They establish a new,
and larger, role for the loudspeaker.

And we confidently predict that
they presage the speakers of tomorrow.

B-1-C VENTURI
Westbury, NY. 11590,

B-I-C, B-I-C VENTURI and
BICONEX are trademarks of British
fndustries Co. Division of Avnet, Inc.
In Canada, C.W. Pointon, Toronto. -

BIC VENTURI SPEAKER SYSTEMS

TOMORROW'S TECHNOLOGY TODAY
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ton changes the FM de-emphasis to 25 mi-
croseconds and connects an external Dolby
adapter into the circuit through special jacks
in the rear of the receiver. Each of the tape-
recorder circuits has its own monitor switch.

Across the upper half of the panel is a large
tuning dial with linearly spaced FM markings
at 0.2-MHz intervals, plus an AM tuning
scale. Illuminated legends above the dial cali-
brations show which input source has been
selected. To the left are two large tuning me-
ters, a signal-strength indicator for AM and
FM, and a channel-center FM meter. To the
right is a large tuning knob that operates a
smooth flywheel mechanism.

The rear apron of the TX-4500 carries all
the signal inputs and outputs, plus PRE ouUT
and MAIN IN jacks normally joined by jumper
plugs. There is a 4cH FM ouT jack for use
with any future discrete quadraphonic FM
adapter and a three-position slide switch con-
trolling the sensitivity of the Quartz-Lock
tuning system. Antenna inputs provide for 75-
or 300-ohm FM antennas and a wire AM an-
tenna, and there is a hinged AM ferrite-rod
antenna supplied. The speaker connectors are
insulated spring clips, and one of the three
a.c. convenience outlets is switched.

Quartz-Locked tuning is a new system that
completely eliminates tuning errors in FM re-
ception. To the user, its action is much like
that of an extremely effective AFC system.
When an FM signal is tuned in (more or less
accurately), a red LOCKED indication appears
on the dial face above the calibrations. A sec-
ond or so after the tuning knob is released, the
word TUNED appears in green next to
LockeD. Touching the tuning knob disables
the Quartz-Lock circuit and extinguishes the
TUNED marking.

The difference between Quartz-Locked
tuning and AFC is that the latter merely re-
duces the tuning error, usually by a factor of
only two or three times. As anyone who has
made distortion and stereo-separation meas-
urements on FM tuners knows, the tuning
point that provides optimum performance is
often very narrow and extremely critical. [t is
quite possible—even probable—that a tuner
will be “‘locked on’’ to a signal with AFC, or
with the meter indicating correct tuning, and
yet be far from realizing its full performance
capabilities.

Quartz-Lock, on the other hand, compares
the average frequency of a received FM sig-
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termediate—or i.f.—frequency) to an internal
10.7-MHz  quartz-crystal oscillator. The
slightest difference between the two frequen-
cies creates a d.c. control voltage that shifts
the local-oscillator frequency to bring the two
frequencies into coincidence. It is not easy to
analyze the performance of the circuit from
the schematic diagram alone, but its operation
is so effective that zero tuning error is
achieved when the TUNED light is on. It is lit-
erally impossible to have the slightest mistun-
ing when Quartz-Lock is used, which is not
true of any AFC system we have encountered
in the past.

A touch on the tuning knob (or even bring-
ing the hand within a few inches of the knob)
disables the Quartz-Lock so that tuning in a
weak signal adjacent to a strong one is no
more difficult than with any ordinary tuner. A
switch in the rear of the receiver merely ad-
justs the sensitivity of the disabling circuit; it
has no effect on the operation of the Quartz-
Lock. When the FM muting is off, the Quartz-
Lock is also switched out.

The Onkyo TX-4500 is supplied in a walnut-
grain, vinyl-clad wood cabinet, and it meas-
ures approximately 21Y4 inches wide, 6%
inches high, and 17 inches deep. Weight is
36.5 pounds. Price: $450.

® Laboratory Measurements. The FM tuner
section of the TX-4500 matched its rated us-

and stereo sensitivity was 17 dBf (4 wV), as
determined by the stereo/mono switching
threshold. The 50-dB quieting sensitivity was
considerably better than rated, measuring an
excellent 14 dBf (2.7 wV) in mono with only
0.5 per cent THD. The stereo 50-dB quieting
sensitivity was 36 dBf (34 wV) with 0.36 per
cent THD. The signal-to-noise ratio (§/N)ata
65-dBf (1,000-V) input was 69 dB in mono
and 68 dB in stereo; the respective distortion
levels were 0.15 and 0.09 per cent.

It is interesting to note that the stereo dis-
tortion, measured with a difference (. — R)
signal, was different in the two channels. The
figure given above was from the worst chan-
nel, with the distortion in the other being
about half as much (below the rated distortion
of our Sound Technology signal generator).
The stereo distortion was 0.44 per cent at 100
Hz and 0.14 per cent at 6,000 Hz.

The FM frequency response was within =1
dB from 30 to 14,000 Hz (—1.5 dB at 15,000
Hz), and the channel separation was out-
standing both in its magnitude and in its uni-
formity over the frequency range. It was
about 46 dB through most of the mid-range
and bass, and still an excellent 33 dB at 15,000
Hz.

The capture ratio was about 1.8 dB, and
AM rejection was 58 dB. The image rejection
and alternate-channel selectivity were almost
identical at about 74 dB. Adjacent-channel se-

nal (converted to the receiver’s 10.7-MHz in-  able sensitivity of 10.3 dBf (1.8 wV) in mono, (Continued on page 40)
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Only three turntables in
the world offer

True Tangent Tracki

ing.

Bang & Olufsen, Rabco,
and the new Garrard GT5S5.

They play your records
precisely the way the
original masters were cut,
with the stylys held at a
90° tangent to the groove.
They eliminate harmonic
distortion caused ¥
by tracking error.

One of the three is
also fully automatic in
both single and multiple N
play. Its tonearm is low- E
mass magnesium, balanced
on jewel pivots. |

Yet it sells for the lowest
price of all three —
as much as $400 lower!

The new GT55.
By Garrard.







The discount came off before the
price went on. But that’s not
the only powerful reason for

buying the Realistic 2000 at the

nationwide supermarket of sound.
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75 watts per channel min. RMS at 8 ohms from 20-20,000 Hz

Five More New-for-77 Realistic Stereo Component Receivers
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STA-16 119.95* STA-21 159.95* STA-52 199.95* STA-64 239.95* STA-235 399.95*



Built in our own factory, the Realistic STA-2000 will change quite a few notions about
what an American company can do on its own. Even a 55-year-old American company.
Even a company that has been designing Realistic audio equipment for 22 years. Have
another think if you've been thinking Realistic is great only in the middleweight division.
We've printed a big picture so you can clearly see what we mean. And if your notion of
price is something like $5 per watt per channel, kindly remember that Realistic’s is $3.33.
We may not always have a rug on the floor. But we have taken the “hi” out of hi-fi. And
the Realistic 2000 is thundering proof-positive of our attitude about watts, quality,

features, cost, and credibility.

Realistic, Radio Shack, and Nationwide Supermarket of Sound are registered t-ademarks ®.
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with no more than 0.25% total harmonic distortion. Under $500.

SOLD ONLY WHERE YOU SEE THIS SIGN

adio fhaek

A TANDY COMPANY ¢ FORT WORTH, TEXAS 76107

*Prices may vary at individual stores and dealers.
CIRCLE NO. 46 ON READER SERVICE CARD




lectivity was 6.4 dB. The muting and stereo
switching thresholds were both 16 dBf (3.5
1.V). The 19-kHz pilot-carrier leakage was 66
dB below full modulation. Only the frequency
response was measured on the AM section; it
was down 6 dB at 65 and 3,000 Hz.

All the FM measurements were made with
the Quartz-Lock (and muting) switched off.
With it on, the tuner always matched the best
measured performance we were able to obtain
by manual tuning. We found that the effective
selectivity of the tuner was increased enor-
mously by the use of Quartz-Lock. Even an
adjacent-channel signal (200 kHz from the de-
sired signal) produced absolutely no sign of
interference at the maximum level of our sig-
nal generator, which was about 80 dB greater
than the signal to which the receiver was
tuned. Unlike AFC systems, which are often
subject to “‘pulling’’ by very strong adjacent-
channel signals, the Quartz-Lock makes the
TX-4500 almost totally immune to off-channel
interference.

The audio amplifier section of the TX-4500
was also outstanding. The output with a
1,000-Hz test signal clipped at 70.2 watts into
8 ohms, 87.4 watts into 4 ohms, and 42.3 watts
mnto 16 ohms. At 1,000 Hz, the total harmonic
distortion (THD) was under—and typically
well under—0.01 per cent up to about 25 watts
output, reaching 0.02 per cent at 65 watts and
0.11 per cent at 70 watts just before it clipped.

The intermodulation (IM) distortion was 0.06
per cent at 0.1 watt, less than 0.03 per cent
from less than | watt to nearly 60 watts, and
0.043 per cent at 70 watts.

At the rated 55 watts output, the THD was
less than 0.09 per cent from 20 to 20,000 Hz
and less than 0.04 per cent from 170 to 20,000
Hz. At lower power levels the distortion was
always lower, typically measuring between
0.003 and 0.02 per cent at most listening levels
and frequencies.

The tone controls had conventional charac-
teristics, with a sliding bass turnover frequen-
cy and a treble response hinged at about 2,000
Hz. The loudness compensation boosted both
low and high frequencies to a moderate de-
gree. The filters had gradual 6-dB-per-octave
slopes, with the —3-dB frequencies being
about 50 and 9,000 Hz. RIAA phono equaliza-
tion (extended) was accurate within =0.5 dB
from 35 to 20,000 Hz. It was totally unaffect-
ed by cartridge inductance.

The high-level input signal (through one of
the tape-recorder circuits) required for a 10-
watt reference output was 61 millivolts (mV),
with 4 76-dB S/N. The phono sensitivity was |
mV, with a 75.5-dB S/N, and the phono cir-
cuits overloaded at a very high 225-mV input
level.

@ Comment. Judged by its measured per-
formance, the Onkyo TX-4500 is obviously

one of the finest receivers available today at
any price. Both its FM tuner and audio
amplifier performance are in almost every re-
spect far above the norm for receivers, espe-
cially in this price range, and in some areas
the performance rivals that of the most highly
regarded separate components.

he ““feel’” of the TX-4500’s controls is as
elegant as its performance. They are smooth,
light, and completely positive, with none of
the tactile anomalies that sometimes detract
from one’s enjoyment of an otherwise excel-
lent product. We were also pleased to find
that the interstation-noise muting action is to-
tally free of noise or transient effects.

Until now, the only way one could have any
assurance of optimum tuning was to use the
expensive frequency-synthesizing tuner or re-
ceiver. Onkyo is to be congratulated for hav-
ing achieved the same caliber of tuning preci-
sion with a much less expensive technique.
We were also pleased to find that the accu-
rately calibrated dial, with its 200-kHz mark-
ing intervals, enabled us to tune to any de-
sired channel without ambiguity.

Over the years, we have found that most
competitively priced receivers are fairly equal
in their overall performance characteristics. It
appears to us that the Onkyo TX-4500 may be
just a little bit more equal than its peers, so to
speak.

Circle 105 on reader service card

Jensen Model 24 Speaker System

® JENSEN'S Model 24 speaker is a three-way
floor-standing system that includes a 12-inch
“Flexair” long-throw woofer in a sealed en-
closure, a 3-inch cone mid-range driver, and a
1V%-inch dome tweeter. The crossover fre-
quencies are 1,000 and 5,000 Hz.

The Model 24, which weighs almost 50
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pounds, stands 26 inches high, is 15 inches
wide and 13 inches deep, and is covered in
wood-grain vinyl veneer. The snap-in grille, in
two shades of brown, is formed of perforated
plastic. The upper and lower grille portions
are separated by an easily removable section
of translucent brown plastic, through which

can be seen the mid-range and trebie balance
control knobs. The insulated push-type bind-
ing posts are recessed into the rear of the cab-
inet. The Model 24, whose nominal imped-
ance is 8 ohms, is designed to be driven by
amplifiers delivering from 10 to 75 watts.
Price: $179.

® Laboratory Measurements. We measured
the output of the Model 24 with both controls
set to maximum. Joining the semi-reverberant
room-response measurement of the high fre-
quencies to the separately measured close-
miked bass response revealed an unusually
well-balanced, wide-range frequency re-
sponse, uniform within +4 dB from 20 to
17,000 Hz. Because the balance controls are
able to cut off their respective drivers com-
pletely, this curve could easily be tailored to
meet almost any requirement. ‘
The bass output of the Jensen Model 24,
unlike that of most speakers, did not fall off
rapidly below the point of maximum output,
which occurred at about 60 to 70 Hz. In fact,
the woofer output could be described as a
smoothly decreasing response, dropping
about 4 dB from 500 Hz down to 20 Hz, but
with a broad peak of about 5 dB maximum
amplitude lifting the response in the octave
from 50 to 100 Hz. The low-frequency distor-
tion at a l-watt nominal input was under 3 per
cent down to 32 Hz, reaching 5 per cent at 28
Hz and 10 per cent at 24 Hz. At 10 watts in-
(Continued on page 44)
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Great ideas never
change radically.

: Instead, they are con-
stantly being refined to
 become more relevant with
time.

So it has been with
Empire turntables. Our
latest model, 698, is no
“exception. Basically, it’s still
the uncomplicated, belt-
driven turntable we've been
making for 15 years. A
~ classic.

What we're introducing
- is improved performance.

The lower mass tone
arm, electronic cueing,
quieting circuitry and auto-
matic arm lift are all very
new.

The rest is history.
The Tonearm

The new 698 arm
moves effortlessly on 32
jeweled, sapphire bearings.
Vertical and horizontal
bearing friction is a mere
0.001 gram, 4 times less
than it would be on conven-
tional steel bearings. It is
impervious to drag. Only
the calibrated anti-skating
and tracking force you
select control its movement.

The new aluminum
tubular arm, dramatically
reduced in mass, responds
instantly to the slightest
variation of a record’s
movement. Even the abrupt
changes of a warped disc
are quickly absorbed.

The Motor

A self-cooling, hys-
teresis synchronous motor
drives the platter with

enough torque to reach full
speed in one third of'a reve-
lution. It contributes to the
alinost immeasurable 0.04%
average wow and flutter
value in our specifications.
More important, it’s built to
last.
The Drive Belt

Every turntable is
approved only when zero
error is achieved in 1ts speed
accuracy. To prevent any
variations of speed we grind
each belt to within one ten
thousandth of an inch thick-
ness.
The Platter

Every two piece, 7 Ib., 3
inch thick, die cast alumi-
num platter is dynamically
balanced. Once in motion, it
acts as a massive flvwheel to
assure specified wow
and flutter
value even
with the
voltage
varied from
105 to 127
volts AC.
The Main Bearing

The stainless
steel shaft extending
from the platter is
aged, by alternate
exposures to extreme
high -and low tempera-
tures preventing it from
ever warping. The tp is

The Empire 698 Turntable
Suggested retail price $400.00

then precision ground and
polished befare lapping it
into two oilite, self-lubricat-
ing bearings, reducing fric-
tion and reducing rumble
to one of the lowest figures
ever measured in a profes-
sional turntable; —68 dB
CBS ARLL.
The Controls _

Electronic cueing has
been added to the 698 to
raise and lower the tone
arm at your slightest touch.
Simple plug-in integrated
circuitry raises the tone arm
automatically when power
is turned off.

A sce-through anti
skating adjustment pro-
vides the necessary force
for the horizontal plane. It
is micrometer calibrated to
eliminate channel im-
balance and unnecessary
record wear.

CIRCLE NO. 99 ON REA

Introducing an evolutionary 1dea.
The New Empire 698 Turntable

Stylus force is dialed
using a see-through cali-
brated clock mainspring
more accurate than any
commercially available
stylus pressure gauge.

A new silicon photocell
sensor has been added to
automatically hift the arm at
the end of a record.

New quieting circuitry
has also been added. Now,
even with the amplifier vol-
ume turned up, you can
switch the 698 on or off
without a “pop” sound to
blow out your woofers.

At Empire we make
only one model turntable,
the 698. With proper main-
tenance and care the
chances are very good it will
be the only one you’ll ever
need.

EVPIFE



How 1o mix power

The power of your amplifier is one of the most important elements in the
performance of your high fidelity system. It gives your amplifier sufficient power
to drive your speakers. And you need well engineered power to give you the
instantaneous burst that music may require.

The pleasure of your tuner is fullest when properly matched with its power supply;
when it is sensitive and highly selective, and offers noise- and distortion-free sound.
In short, an instrument attuned to your musical pleasure.

Sansui Amplifiers and Tuners: Our newly expanded complete line of power-
ful amplifiers and beautifully designed tuners are engineered and matched to give
you the full pleasure of power. From the
fabulous AU 20000 with a striking 170
— watts per channel, min. RMS, both
channels driven into 4 and
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...with pleasure.

8 ohms, from 20 to 20000 Hz with no more than 0.05% total harmonic distorion

at about $1000* to the AU 3900 with 22 watts per channel, min. RMS, both channels
driven info 8 ohms, from 40 Hz to 20 kHz, with no more than 0.15% totall

harmonic distortion at less than $160*, every AU amplifier is loaded with features
designed for creative listening. The fully matched TU tuners from less than $160*

to about $450* all feature appropriately low distortion, fine sensitivity

and high selectivity. For example, the TU 3900: sensitivity, 11.2 dBf (2.0 uV);
selectivity better than 60 dB (at 400 kHz). TU 9900: sensitivity, 8.8 dBf

(1.5 uV); selectivity from 20 dB at 200 kHz to 90 dB at 400 kHz. The TU 9900

offers a choice of wide and narrow bandwidths for selection of individual stations
even in crowded areas.

Your nearest franchised Sansui dealer will be happy to demonstrate any in
this fine series to you. Your powerful pleasure awaits.

* Approximate nationally advertised value. The actual retail price
will be set by the individual dealer at his option.

Buy Sansui.

TU-3900
/

-
-

TU-9900

SANSUI ELECTRONICS CORP. woodside, New York 11377 « Gardena, California 90247
SANSU! ELECTRIC CO., LTD..Tokyo, Japan « SANSUI AUDIO EUROPE S.A., Antwerp, Belgium « In Canada: Electronic Distributors
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The tone-burst response of
the Jensen Model 24 appears
in the upper traces for
frequencies of (left to right)
100, 1,000, and 10,000 Hz.

put, the distortion was 5 per cent at 40 Hz and
10 per cent at 23 Hz.

The system impedance was 8 ohms at the
usual rating frequency (the first minimum
above the bass resonance) of 100 Hz. The
impedance was about 5 ohms from 5,000 to
15,000 Hz with the level controls at max-
imum, but it increased considerably when the
control settings were reduced. The low-fre-
quency resonant peak was at 50 Hz, where
the impedance reached 25 ohms. The system
efficiency was unusually high for an acoustic-
suspension design. A sound-pressure level of
94 dB was measured at a distance of 1 meter
from the speaker with a I-watt input in the oc-
tave centered at 1,000 Hz.

The tone-burst response of the system was
good throughout its range. Most of the slight
modifications of the burst waveform resulted

from crossover-network characteristics ex-
cept at 10,000 Hz, where about 3 cycles were
required for the burst to build up or decay
fuily.

® Comment. With the mid-range and tweeter
controls at maximum (giving the flattest mea-
sured frequency response), the Jensen Model
24 proved to be a highly accurate reproducer
in our simulated live-vs.-recorded test. It imi-
tated the sound of the reference program with
almost perfect accuracy except for a trace of
“forwardness”’ in the mid-range and a hint of
dulling of wire-brush sounds in the uppermost
register. In normal operation, depending upan
the listening-room acoustics, it may be neces-
sary to reduce the mid-range and tweeter out-
puts slightly for optimum balance.

Because of the large variations in response

that may be produced by the controls, it is not
as easy to characterize the sound quality of
the Jensen Model 24 as it is some other sys-
tem whose frequency response is set at the
factory. Even a slight readjustment of the bal-
ance controls made an appreciable change in
sound quality. If care is used in balancing the
speaker’s response to that of the listening-
room environment, it should be possible to
make it as accurate as any conventional three-
way system of comparable size (and, in many
cases, of considerably higher price).

As a bonus, the high efficiency of the Model
24 muakes it possible to enjoy the dynamic
range usually available only to users of super-
power amplifiers while driving the speakers
with any good receivers in the 30- to 60-watt
range.

Circle 106 on reader service card

Empire 2000Z Phono Cartridge

® EMPIRE SCIENTIFIC CORPORATION’S new-
est and finest stereo cartridge, the 2000Z, is
noteworthy both for what it does and for the
manner in which its performance is specified.
Empire’s stated goal was to make a cartridge
whose frequency response was as flat as pos-
sible and which possessed the channel separa-
tion, channel balance, and tracking ability
necessary to reduce its contribution to the
final sound quality to a minimum. These are
impressive goals—all the more so because
Empire’s advertised ratings are more com-
plete than we have ever seen presented for a
stereo cartridge, going so far as to state the
test conditions and the specific test records.
Since the complete specification sheet has
been used by Empire in their advertisements
for the 2000Z, we will not repeat the ratings in
detail. In brief, the cartridge has a frequency
response of 20 to 20,000 Hz =1 dB, based on
the CBS STR 100 record, a 47,000-ohm load
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resistance, and a circuit capacitance of 300 pi-
cofarads. The output is 3.5 millivolts at a ve-
locity of 3.54 centimeters per second (cmy/
sec), with channels balanced within 0.75 dB.
The 0.2 x 0.7-mil elliptical diamond stylus is
rated to track between 0.75 and 1.25 grams,
with 1 gram being the recommended force.
The stylus compliance is 30 x 10-¢ cm/dyne,
both laterally and vertically, and the effective
tip mass is 0.2 milligram.

Physically the cartridge resembles some
other Empire models. It is finished in gold,
with a hinged stylus guard on its replaceable
stylus assembly. It is a moving-iron cartridge
with a newly designed laminated pole strue-
ture that is largely responsible for its flat re-
sponse. Its hum-canceling design employs
four coils and three magnets. Price: $99.95.

@ Laboratory Measurements. Measured with
the CBS STR 100 test record, the frequency

response of the Empire 2000Z was very near-
ly a horizontal straight line, with a variation
well within %1 dB from 40 to 20,000 Hz (the
CBS record goes down only to 40 Hz, al-
though Empire’s ratings imply that it is used
down to 20 Hz). In the tone arm of the Dual
510 we used for this test, the low-frequency
arm resonance was at 7 Hz with an amplitude
of § dB.

The channel separation was 26 dB at
mid-frequencies, about 13 dB at 10,000 Hz,
and 9 dB at 20,000 Hz. The vertical stylus an-
gle was exactly 20 degrees, the current indus-
try standard, and the channel outputs were
identical at 3.35 millivolts for a 3.54-cm/sec
velocity. The square-wave response with the
CBS STR 111 record was practically perfect,
with a flat top and only a trace of overshoot.

At a l-gram vertical tracking force the
2000Z tracked our Cook 60 and Fairchild 101
records, although the 30-cm/sec, 1,000-Hz
tones of the latter were clipped symmetrical-
ly. The 60-micron level of the German Hi-Fi
Institute record was played without distortion
at | gram. The intermodulation (IM) distor-
tion with the Shure TTR-102 record was be-
tween 1 and 2 per cent up to a velocity of 18
cm/sec, and it rose sharply at higher velocities
owing to mistracking. Increasing the force to
the rated maximum of 1.25 grams resulted ina
gradual increase of distortion with velocity, to
a maximum of 5 per cent at 27.1 cm/sec. The
80-micron band of the German record was

(Continued on page 48)
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Beautyinsound. By Fuii.

Every Fuiji cassette means beauty and purity in sound. No hiss, no dropouts. Widest frequency response and dynamic
range. Total reliability. Fuji high-fidelity cassettes such as the FX will give you the best performance possible on your tape
recorder. Already widely recognized by experts as the finest cassette in the world. Fuji. The cassette of the pro.
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New Diverse.
Con5|stent
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The instruments in this advertise-
ment are new and diverse. They
are also selective, deliberately.
This is consistent with our attitude
—to make components only

-where we feel we have somethmg-

to contribute. Then, to give them
the finest expression of which we

are capable.

Our 330c stereoreceiveris

the most recentina series that
opened the world of true high fidel-
ity to the music lover with a modest
budget. its predecessor. the 3308,
earned extraordinary reviews and
recommendations from the leading
Mmagazines and the most respected

consumer organizations. Neverthe-

less, when improvement was prac-
tical, we replaced it.

harman/kardon




The 330c has increased power,
tighter phase linearity and wider
bandwidth thanits immediate pred-
ecessor. Yet it is offered at virtually
the same price as the original 330.
introduced seven years ago.

In its review of the HK1000
stereo cassette deck,HighFidelity
said, "The HK1000 is the best so
far ... A superb achievement.”

We've gone beyond it.

With the HK2000.

Performance specifications of
the HK2000 are impressive. For
example, wow and flutter: 0.07%
(NAB) WRMS. The HK2000 is s0
sensitive to low frequencies that
a subsonic filter has been incor-
porated which can be used to
remove unwanted signals from
warped records. But just as in all
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Harman Kardon amplifiers and
receivers, wide band design in
the HK2000 produces sound
quality that transcends its im-
pressive specifications.

When we introduced our
straight line tracking turntable,

~ the ST-7, it was recognized at

once as the definitive way of
playing records. Precisely as the
master was recorded. Without
tracking error. Without skating.

The ST-7 was designed for the
music lover who had to have the
very best—and could afford it.

The ST-6 now joins the ST-7.
Straight line tracking, with the
demonstrable benefits it offers,
is now available to a wider audi-
ence—without compromising
performance.

The two turntables are virtually
identical in appearance and oper-
ating capability. They use the
same tonearm and straight line
tracking mechanism. They are
both belt driven and use the
same platter and support bear-
ing. Yet the ST-6 is availaole for
little more than the cost of a de-
luxe record player of conven-
tional design.

We'd like to tell you mcre about
our new instruments and, equally
important, about the poirt of view
they represent. Write to us directly
—without impersonal reply cards -
or coupons. We'll respond in kind
with full infarmation.

Harman Kardon, 55 Ames Court,
Plainview, New York 11803.
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In the graph at left, the upper curve represents the smoothed, averaged
frequency response of the cartridge’s right and left channels: the dis-
tance (calibrated in decibels) between it and the lower curve represents
the separation between the two channels. The inset oscilloscope photo
shows the cartridge’s response to a recorded 1,000-Hz square wave,
which gives an indication of resonances and overall frequency re-
sponse. At right is the cartridge’s response to the intermodulation-dis-
tortion (IM) and 10.8-kHz tone-burst test bands of the TTR-102

PEAK VELOCITY IN CM/SEC OF TEST DISC

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

played at 1.25 grams, and only a slight “‘buz-
zing”’ marred the 90-micron band. The
high-frequency tracking of the 10.8-kHz tone
bursts on the Shure TTR-103 record was
good, with the distortion increasing slightly
from 0.8 to 1.5 per cent as the velocity in-
creased from 15 to 30 cm/sec with a I-gram
force.

When we played the Shure “‘Audio Obsta-
cle Course Era I11"" record at | gram we noted
the onset of mistracking at the highest levels
of the sibilance and bass-drum sections. The
improvement at 1.25 grams was slight.

@ Comment. To the extent that available test
records permitted, and with due allowance for
manufacturing tolerances, our tests confirmed
Empire’s claims for the 2000Z. We would
agree that 1 gram is the best tracking force for
the cartridge, although it could not quite cope
with some of our most severe tests (few car-
tridges can handle all of them). The very small
improvement when we increased the force to

1.25 grams suggests that the cartridge is per-
forming within its design limits at the lower
force rather than operating on the ‘‘ragged
edge’ as sometimes happens when a manu-
facturer rates a cartridge’s recommended
force too optimistically. Considering the usu-
al errors in setting the tracking force of a tone
arm (errors of 0.1 to 0.2 gram are common)
this is a distinct advantage.

Empire has certainly made the frequency
response of the 2000Z as flat as could be
hoped for, and the selection of 300 picofarads
as the load capacitance is a wise one. This is
probably close to the average circuit capaci-
tance found in audio-system phono wiring, so
there is no need to *‘pad’’ the capacitance to
obtain the 400 or 500 picofarads required by
some cartridges.

Phono-cartridge performance has come a
long way in recent years, as can be judged
from the 2000Z’s measured frequency re-
sponse. Including the effect of arm resonance
in a typical tone arm, and combining the

measurements from a couple of records, the
response could honestly be described as =1
dB from 15 to 20,000 Hz. This is comparable
to the flatness of most amplifiers, especially if
the tone controls cannot be bypassed.

We did not really expect to hear any special
qualities in the sound of the 2000Z, since that
would be inconsistent with the performance
we measured, to say nothing of Empire’s rat-
ings. We were not surprised, therefore, to find
that it is a totally neutral-sounding cartridge in
every sense. It is no easier to describe its
“*sound’” than it is to describe the “‘sound’’ of
a good amplifier. Doubtless it has some quali-
ties which could be interpreted as characteris-
tic sound, but they are of such subtlety that
we would not attempt to define them. Suffice
it to say that the Empire 2000Z is well
qualified to head the current Empire line, and
it easily rates a place in the select group of
truly exceptional cartridges available to to-
day’s audiophile.

Circle 107 on reader service card

Crown IC-150A Stereo Preamplifier

48

® THE Crown IC-150A preamplifier/control
center is an updated version of the IC-150
originally introduced in 1971. The basic fea-
tures and styling of the IC-150 have been re-
tained, with minor cosmetic changes and nu-
merous internal circuit modifications.

The upper two-thirds of the front panel,
finished in satin aluminum, contains the six
control knobs. The input selector provides a
choice of PHONO 1, PHONO 2, TUNER, AUX 1,
AUX 2, AUX 3, TAPE 1, and TAPE 2 sources. A
larger volume-control knob operates a thirty-
one-position step switch. The volume can be
adjusted in precise 2-dB steps down to —60

(Continued on page 53)
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Power and performance to equal the best, in a new
state-of-the-art tuner and amplifier from KENWOOD

Kt-7300 Stereo Tuner
(Handles optional)

KA-7300 Stereo
Amplifier (Handles
optianal) 65 watls
per channel min.
RMS. 8 ohms,
20-20k Hz, with no
more than 0.1% total
harmonic distortion.

DUE AR OWER
® @

An AM/FM tuner so sophisticated

FM-stereo reception is brought to new

highs of high fidelity. A stereo amplifier so
advanced, a complete new concept of audio power
unveils the hidden beauty you never knew existed
in stereo reproduction. Together the new

KT-7300 and the KA-7300 continue the

tradition of KENWOOD, bringing

you stereo at its finest.

Independent power supplies for each
channel sliminate dynamic crosstalk
distortion in the superb KA-7300
Amplifier

' For complete information visit your
nearest KENWOOD Dealer, or write:

@ KENWOOD

15777 S. Broadway, Gardena, CA 90248 72-02 Fifty-first Ave., Woodside, New York 11877 In Canada: Magnasonic Canada, Ltd.
CIRCLE 30 ON READER-SERVICE CARD



Sweet-handling SuperCoupe

Everyone'sgota
A\ favorite stretch
fg) of road. One
MAthat sings
through the
Ycountryside
with sweeping

: bends, and
corners that require just that little extra
concentration. Mustang Il is going to make
that special bit of road even more interest-
ing in 1977.That's because this year
Mustang ILis even more driver responsive.
You'll notice it the second you take off.
Thanks to new carburetor linkage, things
happen “right now!" Your right foot seems
1o be directly connected to an overhead

cam, four-cylinder engine that revs like mad.
If you want even more excitement, there’s
a compact optional 2.8 liter V-6 or a very
strong optional 302-cubic inch V-8.

«# < To match these razor-
sharp power plants
there are two smooth
transmissions. A slick
and quick do-it-your-
self four-speeder, and
a very crisp optional
three-speed Select-
Shift. Both are mounted
on the floor right next
.\ to your throttie leg.
A\ And be sure to give

the SelectShift a

try before you decide. It's put to-
gether very much with the driver

in mind. 1t not only shifts for

tself, you can over-
ride the machinery
A\ and shift for your-

b\ se/f. Another
h\ must-try option
is the four-way
adjustable
driver’s seat. It
4 goes back and

7 forth, plus up and
down. It's got a
position that's just
right to keep you in touch with the road and
all those gauges keeping track of amps,
oil pressure, revs, fuel and speed. Other
things that make Mustang I very much
a driver’s car are rack and pinion steering,
front disc brakes, staggered rear shocks,
close-ratio four-speed gearbox, no-slop
throttle linkage, and low-friction gearshift

Mustang II Cobra IT




Mustang IT Mach 1 T

linkage. Putthem all together and
they spell Mustang Il. A machine
that handles with great snap and
precision.

Once you've decided on l;’#

able to ride in as
a passenger, and
built to live along
time. If you're a
= - driver you'll love

Mustang II, your decisions have =
just begun. Mustang [I's sweet handling
comes in five flavors. There's the hardtop
...sweet handling and low priced. The
2+ 2. Which also gives you a fold-down
rear seat and wide-open-
ing hatchback. There's
the Mach 1 and its
striking cousin: Cobra
II. Both with slippery
looks to match therr
smooth performance.
. And the most formal of
“/ the five.
= That'sMustangIlfor 1977 Fun

Mustang II. If you're not, we can't think
of a better way to learn what driving’s
all about.

Is that it? Not hardly. Because Mustang
I is the kind of car that invites customiz-
ing...that welcomes your personalizing
touch. Paint. Special wheels. Special equip-
ment. Whatever it takes to make your
Mustang II the car youve always wanted.
Come on in and try a 1977 Mustang IL.

=% When America needs
a better idea,

¥ Ford puts it on wheels,

/ Mustang I Hardtop
=y

ENGINE SPECIFICATIONS

Cylinders 4 1n-Line V-8 V-8
Displacemant 2.3 Liter 2.8 Liter

(140 cu. in.) | (170.8 cu.in) | 302 cu. in.
Bore 3.78" 3.66" 4.00”
Stroke 3.126" 2.70" 3.00"
‘Carburetion 2-Barrel 2-Barrel 2-Barrel
exhaust
Jalve Lifters Single Single Single
Valve Lifters Hydraulic Mechanical Hydraulic

TRANSMISSIONS

Rear Axls Ratios 4-Speed Manuat SelectShift Auto.
4-Cylinder 318 3.18
V-6 3.00 3.00
V-8 3.00 3.00
DIMENSIONS HARDTOP 3-DOOR
Wheelbzase 86.2" 96.2"
Overal! Length 175.0" 175.0"
Overall Height 50.3" 50.0"
Overall Width 70.2" 70.2"
Tread, Front 56.6" 55.6"
Tread, Rear 65.8" 55.8"
Luggags Capacity (cu. ft.) 6.7 -
Cargo Volume (cu. ft.)

w/Segat Folded Down — 22.8
Fuel Capacity (gal.) w/302 V-8 16.5 16.5
Curb Weight (lbs.) Base Vehicle| 2,735 2,768

FORD MUSTANG

B —
FORD DIVISION

CIRCLE NO. 17 ON READER SERVICE CARD
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A0 Sie00 Cassette Dedk

N

SUPPLY REEL TABLE

Rather than adapt one transport design to fit another
need, we produced a completely new, highly
streamlined mechanism. From the inside out. It’s
called the A-400. ‘

Since the cassette loads vertically, the adverse
effect of gravity on the cassette itself is eliminated.
Thus tape jams are prevented and smooth, even tape

~{TYPICAL WOW & FLUTTER RESPONSE IN %} — pa CkS Qe
(‘.:.T:TED’R.M.SE) 1 predlctable.

b o

1

P
= &
" @ &
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bt A completely new
DC servo controlled
motor has been
designed to keep
wow and flutter to a
minimum. It operates
on a frequency generated feedback principle and is
unaffected by line voltage fluctuations. The result is
quiet, smooth and precise movement of tape.

Twin rotary levers control the transport functions
with smooth, positive cam action. Which means
unnecessary mechanical linkages have been
eliminated. Fewer moving parts assure greater
reliability and long term dependability.

If new design concepts, superbly executed, appeal
to you, put an A-400 through its paces. Just call(800)
447-4700* toll free for the name and location of your
nearest TEAC retailer. You'll find that the A-400
delivers definitive TEAC performance with the
added convenience of a front load component.

All by design.
*In Illinois, call (800) 322-4400.

T EAC@ The leader. Always has been.

TEAC Corporation of America
7738 Telegraph Road, Montebello, Calif. 90640
©TEAC 1976
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dB, with the final position being fully off. Pre-
cision resistors in the volume-control circuits
maintain channel balance within 0.2 dB at all
settings. An adjacent pushbutton engages the
loudness compensation.

The balance contro! is conventional, and is
followed by the PANORAMA control, a feature
of the original IC-150 preamplifier. This con-
tinuously variable control gives full stereo
separation and normal left-right channel
orientation when set to NORMAL (counter-
clockwise), and it blends the channels to
mono at its center position—which then elimi-
nates the balance-control function. As the
PANORAMA is moved to the clockwise limit,
the output returns to stereo with left and right
channels interchanged. The control is aptly
named, since it gives the user complete con-
trol over the lateral distribution of the stereo
image.

The BAss and TREBLE controls, concentri-
cally mounted for the two channels, can be
bypassed entirely by pressing a FLAT button
located between them. The charcoal-gray bot-
tom third of the panel contains two mono
phone jacks for the left- and right-channel
AaUX 3 high-level inputs and a single stereo
phone jack labeled mMoNiTOR. This can be
used to supply signals from the preamplifier
outputs (after the volume and tone controls)
to a third tape recorder or to high-impedance
headphones. Five pushbutton switches con-
trol TAPE MONITOR functions for the two
decks connected to the rear of the IC-150A,
switch in the Low and HIGH filters, and switch
the power to the preamplifier. A small orange
pilot lamp glows when the unit is turned on.

The inputs and outputs are on a horizontal
section of the chassis and recessed into the
rear of the cabinet. A slide switch attenuates
the preamplifier outputs (which are provided
in duplicate) by 10 dB to accommodate power
amplifiers with high sensitivity and no input-
level controls. Five of the six a.c. outlets are
switched and can handle a total of 1,200
waltts.

Like all Crown products, the IC-150A
comes with a very comprehensive spiral-
bound instruction manual. Not only are all
performance specifications spelled out in de-
tail, but the text could serve as a handbook
for high-fidelity amplifier installation. To
lighten its message, Crown has even inter-
spersed welcome touches of humor.

The general caliber of the IC-150A per-
formance specifications can be judged from
its distortion ratings (at the rated maximum
output of 11 volts into a high-impedance
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The Crown IC-150A has a rear-panel shelf that accepts all the input and output connectors. The
jacks are identified by a diagram immediately above. Shorting plugs are shown inserted into
some of the unused inputs to eliminate noise. Note the sensifivity controls on the phono inputs.

load): less than 0.002 per cent intermodulation
distortion (IM) and less than 0.0005 per cent
harmonic distortion (THD) at 1,000 Hz. Spe-
cial test equipment would be needed to verify
these claims, especially the latter.

As the nomenclature of the IC-150A sug-
gests, its design is based largely on the use of
integrated circuits. This makes its circuitry
seem deceptively simple, with a single IC (per
channel) supplying all the normal gain and
tone-control functions. The phono preamplifi-
er uses one IC coupled with a pair of comple-
mentary-symmetry transistors. A relay mutes
the audio eutputs for a few seconds after
power is applied (and when the unit is shut
off) to prevent switching transients from
reaching the speakers.

The Crown [C-150A is furnished in a black
wrinkle-finish metal cabinet. It measures 17
inches wide x 814 inches deep x 5V inches
high and weighs 10 pounds. Price: $399. An
optional walnut cabinet is $45 additional.

@ Laboratory Measurements. The maximum
1,000-Hz output before clipping was 11.7
volts into a standard THF-specified load of

100.000 ohms in parallel with 1,000 picofa-
rads, and 4.8 volts into a 600-ohm load. A
high-level input of 0.18 volt drove the
preamplifier to a standard 1-volt output, with
a signal-to-noise ratio (S/N) of 80 dB (un-
weighted).

The phono preamplifier gain can be varied
over a 20-dB range by means of screw-slot
conirols in the rear of the preamp. The fac-
tory setting (recommended for normal use) re-
quires 1 millivolt (mV) input for 1 volt output
and gave a very good 76.5-dB S/N. The phono
sensitivity can be varied from 0.27 mV to 3.1
mV with relatively little effect on S/N. The
phono-overload level varied with sensitivity
from 40 to 400 mV, with 140 mV being the val-
ue at nominal settings. With this design. pho-
no averload is highly unlikely.

Distortion measurements across the au-
dio-frequency range were made with a 600-
ohm load (the worst-case condition) at the rat-
ed maximum output of 2.5 volts. The THD
was 0.018 per cent at 20 Hz and 0.05 per cent
at 20,000 Hz and measured less than 0.01 per
cent from 100 to 10,000 Hz (over most of that
range it was below our 0.003 per cent meas-
urement capability). The IM distortion, meas-
ured on a Crown IM analyzer, was less than
0.005 per cent from rated output to —20 dB
(250 mV) and was typically at the barely de-
tectable value of 0.002 to 0.003 per cent. It
rose slightly, to 0.012 per cent, at the mini-
mum measurable output level of 80 mV.

The frequency response varied less than
+0.25 dB from 20 to 20,000 Hz. The treble
tone-control response hinged at 1,000 to 1,500
Hz, and the bass turnover frequency varied
from below 50 Hz to about 300 Hz as the con-
trol was varied. By design, the cut-off fre-
quency of the Low filter shifts upward as the
volume control is raised. At maximum, where
we made our measurements, it was down 3 dB
at 90 Hz and had a 6-dB-per-octave slope. The
HIGH filter, which had a 12-dB-per-octave
slope, was 3 dB down at 6,000 Hz. The loud-
ness compensation produced only a mild
boost of the frequencies below 100 Hz, and it
did not affect the highs. (Continued overleaf)
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The Phase Linear 400 Power
Amplifier has only one serious
competitor when it comes to
advanced design, superior perfor-
mance, made-one-at-a-time
craftsmanship, proven reliability,

elegant appearance . . . and
incomparable value. And that’s
the Phase Linear 700B. Hear
them both at your dealer soon.

400

THE POWERFUL DIFFERENCE

201 watts per channel, min. RMS at 8 ohms
from 20 Hz-20 kHz with no more than .25%
total harmonic distortion.

PHASE LINEAR CORPORATION

20121 - 48th Avenue S.W.
Lynnwood, Washington 98036
CIRCLE NO. 43 ON READER SERVICE CARD

The RIAA phono equalization was within
+0.5 dB from 70 to 20,000 Hz, with a slight
rise of about 1.5 dB in the 25- to 30-Hz region.
The equalization was affected only slightly
when the measurement was made through the
inductance of a phono cartridge, and it re-
mained within the =0.5-dB limits up to 20,000
Hz. The square-wave rise time was 2 mi-
croseconds and the slew rate was 6 volts per
microsecond.

® Comment. Our measurements show that
the frequency response, distortion, and noise
characteristics of the Crown IC-150A are
about as close to perfection as one can expect
to find in today’s audio components. It per-
formed exactly as expected, with impressive-
ly low noise levels, smooth and noise-free
control operation, and all the sonic virtues
one would expect of areally distortionless au-
dio preamplifier.

The unit’s few idiosyncrasies are all stated
clearly in the instruction manual. For exam-

ple, when a tape recorder is connected to the
preamplifier, one must be careful not to leave
the tape recorder’s monitor switch in its
‘‘source’” position, for if the input SELECTOR
is then turned to the corresponding tape-input
position, a violent oscillation results. For the
same reason, accessories such as graphic
equalizers, noise reducers, speaker equaliz-
ers, and the like should not be connected to
the IC-150A’s tape-monitoring circuits in lieu
of a recorder. They will work perfectly well,
but one runs the risk of being sonically
zapped if the input SELECTOR is inadvertently
turned to one of the TAPE settings.

The many inputs and outputs suggest great
operating versatility, and this the IC-150A
certainly has. Overall, the Crown IC-150A is
an impressive example of the degree of refine-
ment available in modern audio circuits. It is
difficult to imagine how its electronic per-
formance could be improved in any significant
respect.

Circle 108 on reader service card

Kit Report Addendum on the
Heath AA-1640 Stereo Power Amplifier

® IN order to provide an evaluation of the
Heath AA-1640 stereo power amplifier as
soon as possible, STEREO REVIEW printed a
report on a factory-assembled version of the
unit in May 1975. Since then we have ac-
quired a kit version of the amplifier and had it
built by a volunteer. The remarks below are
abstracted from his comments.

The Heath AA-1640 kit went together beau-
tifully in a little under thirty hours of methodi-
cal work. The kit follows the Heath philoso-
phy of having the kit builder assemble every-
thing. None of the printed-circuit boards are
prewired. The excellent kit manual is an ex-
ample of how a fairly complex commercial
product can be made manageable by a persen
with average dexterity and soldering experi-
ence. Large fold-out diagrams clarify the
carefully laid-out step-by-step instructions.
After the kit is finished, the rest of the manual
serves as a trouble-shooting guide should
something malfunction. X-ray-view drawings
of all circuit boards, voltage charts, a parts-
substitution list, a schematic, and a verbal de-
scription of all circuits are included, together
with a troubleshooting chart.

Instructions are given for testing all electri-
cal portions of the amplifier immediately upon
completion. This is accomplished with a valt-
ohmmeter tester that is part of the kit and a
supplied earphone that permits the builder to
trace signals within the amplifier by ear and
thus to locate any problem area quickly.

Along with the AA-1640 amplifier, the op-
tional peak-reading output-level meters (Kit
AAA-1640-1) for the front panel were also as-
sembled and installed. This required just over
an hour and a half, including calibration, and
presented no special difficulties.

All in all, the Heath AA-1640 is a well-
designed if lengthy project very much in the

Heath tradition. It is obviously not intended
for a complete novice, but anyone with a
modicum of Kit-building experience who
thinks he is ready for bigger things should find
it just about right.

If you missed the original test report on the
AA-1640, copies of the May 1975 issue are
available at $1.50 each from Ziff-Davis Ser-
vice Division, Dept. BCSR, 595 Broadway,
New York., N.Y. 10012. Space does not per-
mit reprinting the entire report, but the fol-
lowing excerpts will serve as a summary:

*. . . In every respect it [the AA-1640]
ranks with the finest high-power amplifiers on
the market. We were constantly impressed
with the conservatism of its construction and
ratings. This is one amplifier that simply can-
not be overheated under home music-listening
conditions, as we verified by an afternoon of
auditioning with a pair of Ohm F speakers
while the amplifier meters read almost con-
stantly between 0 and —10 dB. After a few
hours of this sort of use, the AA-1640’s heat
sinks were cooler than the FM tuner and tape
deck we were using as signal sources!

*. . . It is interesting to note that in our
listening tests with the Ohm speakers we were
regularly delivering over 400 watts per chan-
nel on peaks to their 4-ohm impedance, and
we never had the sense that the amplifier was
nearing the end of its capability.

*“The meters are by far the most useful we
have seen on an audio amplifier . . . since
they constantly show how close the amplifier
is coming to its real limits and readings are
unencumbered by the sluggish indications of
averaging-type meters.”

The Heath AA-1640 kit is priced at $439.95;
the optional meter kit is $69.95. Bought
together, the two cost $489.95.

Circle 109 on reader <esvice card
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Dolby FM

What It’s All About

Dolby FM is multi-faceted.

It’s about FM transmitting.

It’s about FM receiving.

But more than that, it is about signal integrity.

About the possibility of total recoverability, by the
listener at home, of the frequency response and dynamic

range of the source material used at the station.

Right now, listeners who really enjoy wide dynamic range
high-fidelity sound are often pretty discouraged by what they
hear on FM. For instance, the sounds that are supposed to
be quiet are almost indistinguishable from those that are
supposed to be loud. Of course, these signal leveling practices
arise because of station “‘ratings’’ and the belief that a signal
which always sounds loud or brilliant keeps ratings high.
The Top Forty stations probably always will broadcast in

this way—and perhaps they should, if that's the sound their
particular listening audience really prefers.

One station would be enough

We think it's time for some improvements for more
discriminating radio listeners. Such individuals would be
served well if, in each geographic territory, they could have
just one quality conscious and embellishment-free station in
each of the format categories that people really listen to,
such as classical, folk, jazz, and progressive rock. The food
business learned long ago that every town needs at least
one gourmet restaurant.

We know that in the (ong run we are talking about only a
fraction of all stations. But that would be enough. it would
take care of the quality oriented radio listeners we are
interested in. And those listeners are the ones who are most
likely to buy receivers with built-in Dolby FM decoding.*

How you can help improve FM

You can help improve FM. First listen critically to the best

FM stations in your area. If the contrast between loud and

soft sounds is markedly less than you hear when playing your
own records, and this bothers you, then write to these
stations and offer your views. We'd appreciate it if you would
point out that extra signal treatment is theoretically
unnecessary when Dolby encoding is used (see explanation
at right). You might even declare that you are as dismayed by
the use of traditional limiting, compression, and equalization
on these stations as you would be if the waiter in a fine
restaurant poured ketchup and mustard all over your food
before serving it to you.

If you know that your station is already Dolby encoding, and
you still hear disturbing manipulations of the signal, then we
are especially concerned that you should write. We know well
that some of the 140 Dolby FM stations carry on using various
types of conventional signal treatment in spite of the fact that
our encoder unit removes the basic problem of high frequency
overmodulation. But it's hard to change the habits of an
industry overnight. It would help if you could assure these
well meaning—but fearful of “ratings’’—stations of your
continued support if they would simply broadcast accurately
the dyn?mic range and frequency response of the source
material.

If we all care, we can have better FM broadcasting. At least
from the stations we listen to. And that would be enough.

That’s what Dolby FM is all about.

00 Dolby

Dolby Laboratories Inc

‘Dolby,” ‘Doibyized’ and the double-D symbol
are trade marks of Dolby Laboratories Inc.

Telex 34409

OCTOBER 1976

The reason for Dolby FM

Why Dolby FM encoding and decoding anyway ? Why not
just a high fidelity, wide dynamic range FM signal by
itself ? Because this is a technical and practical
impossibility. If the FM station broadcasts at a reasonably
high signal level, then the high frequencies have to be
limited (due to historical reasons relating to the standard
75 microsecond boost employed at the transmitter). The
station can reduce its level and use no signal treatment,
but this wastes transmitting capability and reduces
geagraphical coverage. Therefore, practically all stations
employ high frequency limiting.

The inevitability of signal degradation apparently affects
the thinking of many station personnel. Since it is already
necessary to limit the signal somewhat, perhaps it seems
defensible to experiment further with signal processing.
This resulits not only in an effort to compensate for the
sparkie lost in high frequency limiting, but also in an
attempt to make the signal seem even more energetic and
brilliant than the original. There seems to be a general
belief among many broadcasters that listeners really

prefer this kind ot altered sound.

In comparison with many of these signal modification
practices, Dolby FM encoding is rather unexciting.
Basically, it amounts to a gentle form of high frequency
limiting, but the difference is that it is done in a way which
permits the listener at home to “‘un-limit’" or to recover
the signal. About half of the Dolby B-Type compression
and expansion capability is used, together with a 25
microsecond boost, to solve the station's high frequency
overmodulation problem (which gives a distortion-free
channel between the transmitter and receiver); the other
half is used to improve the signal to noise ratio.

731 Sansome Street
San Francisco CA 94111
Telephone (415) 392-0300

Cable Dolbylabs

*Juiy 1976. Thirty-three different models
are available from Dolby licensees.
These products are tuners, receivers,
and music centers with designed-in
Dolby decode circuits, requiring no extra
wiring, adaptors, or calibration
procedures. Write for the latest list.
Technical information on Dolby FM is
also available.

346 Clapham Road
London SW9

Telephone 01-720 1111
Telex 919109

Cable Dolbylabs London
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SPECIAL
PRE-PUBLICATION
OFFER FOR READERS
OF STEREO REVIEW
MAGAZINE

THE 1977
STEREO DIRECTORY
& BUYING GUIDE

is scheduled toc go on sale
nationally October, 1976

This allmew edition will feature the
latest information on stereo systems and
components, including four-channel—
more than 1500 products in all-listed
by manufacturer, each with model num-
ber, complete specifications, descrip-
tions and prices.

YOU CAN RESERVE
YOUR COPY NOW

SPECIAL
PRE-PUBLICATION

PRICE OF ONLY $1.25,
' POSTPAID.

' This offer is being made to readers
of STEREO REVIEW Magazine
only. Regular price is $1.95; mail
order price $2.25. Reserve your copy
now by completing the Reservation
Form and returning it promptly
along with your remittance.

' STEREO DIRECTORY & BUYING

GUIDE will be mailed to you from
first-off-the-press copies when pub-

Stereo Directory
& Buying Guide
Consumer Service Division *
585 Broadway, New York, N.Y. 10012

Enclosed is $1.25" Please reserve my copy of
the 1877 STEREO DIRECTORY & BUYING
GUIDE to be mailed to me from first-off-the-
press copies when published. SR106

Print Name

Address

City

State Zip

*Residents of Cal., Col., Fla., [ll., Mich., Mo.,
N.Y. State, D.C. and Tex. add applicable sales tax.
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The Pop Beat

By Steve
Simels:

A SHOT OF RHYTHM-AND-BLUES

HEN I was going to school (at what
hope soon to stop referring to as “‘an
unidentified college on Long Island”’) various
student organizations used to hold dances in
the Commuters Cafeteria, a place with an am-
biance only slightly more appetizing than that
of a typical restroom at the Port Authority
Bus Terminal. Hippies like me were not sup-
posed to attend these affairs, partly because
of our then-fashionable distaste for folks who
consumed aicoholic beverages (remember
that?—if you do, you’re showing your age)
and partly because the music played at those
bacchanals had little in common with the kind
played in darkened dorm rooms while the in-
cense burned.

But I used to go anyway. The bands were
invariably of two types—either ersatz Vanilla
Fudges. heavy on Baroque organ stylings and
lugubrious tempos, or interracial horn outfits
emulating Memphis soul groups. The first
didn’t interest me much except in a perverse
how-awful-can-it-get sort of way, but the oth-
ers (several were very good indeed) simply
delighted me. It was like seeing Otis Redding
or Sam and Dave in my own neighborhood,
without the psychic unease that can come
from fealizing you’re the only white person at
the Apollo.

Front man Southside
Johnny Lyon in
beautiful downtown
Asbury Park, N.J.

That particular kind of funky little band has
been pretty much an anachronism for years,
and I’d almost forgotten they ever existed.
But as the Seventies glittered their way every-
where except into my heart, as the absence of
any discernible human emotion in 95 per cent
of the rock-and-roll being played today be-
came obvious even to its most autistic ad-
dicts, and as the computerized transmogrifi-
cation of soul into disco created a backlash
that enabled a difficult-to-dance-to variant of
r-&-b called reggae to flourish (if only in a less
than overwhelmingly commercial way) . . .
well, *way out in the boondocks, in Asbury
Park, New Jersey, they still remembered. In
fact, they still have bands like those I used to
groove to from a seat somewhere to the left of
the coke machine. One of them, a collection
of former associates of Bruce Springsteen
called Southside Johnny and the Asbury
Jukes, has just emerged from the swamps,
and they are the most compelling rockers to
come along in geological epochs—or at least
since Bruce and the E Streeters.

The connection with Springsteen is, of
course, what made it possible for the Jukes to
come to national prominence initially, but
beyond the fact that they’re all pals, there re-

(Continued on page 58)
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Our new Powerhouse receivers
outpower the competition.

Lafayette’s new Powerhouse receivers have the power, the fea-
tures and the performance you want. And the competition only
promises.

Just check our spec chart. We deliver. With no gimmicks or
technical tricks.

Besides incredible specs our new Powerhouse receivers have
some features you've never had on any receiver before. Stop in at
any of the Lafayette stores or dealers coast to coast and hear what
Dolby® FM noise reduction, mike mixing and detent controls can
do to give you clean, distortion-free sound.

Lafayette performance goes far beyond sound. We back you up
with warranties, in-store service and people who can talk stereo in
plain, simple language.

Our new line of Powerhouse receivers was built with power and
backed up with consumer services to outpower the competition.

Now where does the competition stand?

Specifications LR-9090 LR-5555 LR-3030 LR-2020 LR-1515

Power Min. RMS
20-20,000 Hz 90+90 5555 3030 20-}-20 15+15*

Total Harmonic
Distortion
(Less Than) 0.1% 0.5% 0.5% 0.6% 0.7%

Input Sensitivity:
phono/Aux/Mike
my

2.5/150/6 2.5/150/6 3.5/150/ 4.0/150/ 4.0/150/
Tone Bass/Mid/ Bass/Mid/ Bass/Mid/ Bass/Treble Bass/Treble
Treble Treble Treble
Speakers A B C A /B C A, B, 4/ch A, B, 4/ch A, B, 4/ch
FM Sensitivity 21.0 dBf 21.0 dBf 23.0 dBf 23.0 dBf 25.0 dBf
(Stereo) (1.8 uV)** (1.8 pV)** (2.0 pV)** (2.0 uV)** (2.2 uv)**
Selectivity 80dB 80dB 70dB 70dB 60dB
Capture Ratio 1.25 dB 1.25dB 1.5dB 1.5dB 2.0dB
Price $599.95 $399.95 $299.95 $249.95 $199.95

*(® 40-20,000 Hz **|HF ('58) Sensitivity (Mono)

Lafayette

There is no competition.

For more information and a free catalog please write: Lafayette Radio Electronics, Box 120, 111 Jericho Tpke., Syosset, N.Y. 11791
Copyright 1976 Lafayette Radio Electronics
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DBSR. Finally, turntables
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*Suggested manufacturer’sretail prices including ADC induced magnet cartridge, base and dustcover.

- worth building your
whole system around.

When most people con-
sider buying a stereo component
system, they usually build it
around either the receiver
or the speakers. But when
serious music lovers
choose a system, they
should think of the
turntable first. Be-
cause the turntable
dictateswhat comes
out of the speakers.
And when 1t comes to
turntables, BSR offers
more than Dual, BIC
or Garrard.

First of all, the
new BSR turntables
are beli-driven, so

that holds up to six records. A ro-
tating single play spindle. A con-
tinuous repeat spindle so you can
play your favorite record over
and over again. And a
viscous damped cueing
mechanism that's smooth
and precise to help
protect your records.
What'’s more,
BSR turntables are
pre-tested and pre-
assembled. So you can
getdowntothe serious
business of listening
toyour favorite music
right away. And also
enjoy another special
feature; the price*

£ 0 frte st Bat s g |

they’re engineered to Under $140 for the
be smooth, quiet and 200 BAX, $110 for the
virtually trouble-free. 100 BAX and under
They play automat- $100 for the 20 BPX
ically and manually. automated single
And to really turn the play turntable.

tables on our competitors It youconsider yourself
BSR includes the revolutionary a serious music lover who wants
ADC induced magneticcartridge, brilliant sound reproduction,
the base and the dust cover in consider BSR first. For full de-
the price of the turntable. tails see your dealer or write:

BSR gives you still more.  Consumer Products Group, BSR
Like a locking umbrella spindle (USA) Ltd., Blauvelt, N.Y. 10913.
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ally isn’t that much similarity between the two
bands. [ hope that fact will serve to shield the
Jukes from the anti-Springsteen cabal that de-
veloped last year when some of the sniffier
New York critics reacted to what they consid-
ered an unwarranted hype. True, many of
their influences are shared, but Bruce is some-
thing of an Anglophile (it’s hard to imagine
the Jukes doing Searchers stuff), and John-
ny's interests are more hard-core.

To put it simply, the Jukes are an r-&-b
band in the old style: a four-piece horn sec-
tion along with the standard instrumental
complement, plus Johnny, the front man,
singing, dancing, and playing (extremely well)
blues harp. Their repertoire consists of a few
originals that draw without self-conscious-
ness on older models and just about every
good soul song from 1954 to 1968. The pacing
of the act is incredibly fast, and Johnny is a
mesmerically funny showman, but for all
their professional polish I’ve rarely seen mu-
sicians more passionately committed to what
they’re doing. A

If you’re going to make it in South Jersey
you have to be—passionately committed, that
is. Asbury is hardly the media capital of the
Western world, and successful bar engage-
ments down there are not likely to get you
rapturous write-ups in the Village Voice or the
Soho News, at least not without the conniv-
ance of a big, fat record company. But this
relative isolation does allow a band to develop
at its own speed and without any particular
compulsion to follow current trends. It also
keeps you honest; you're playing for dancing,
after all.

The Stone Pony, where the Jukes had a re-
cent three-night-a-week residency (even after
that fabulous album was released) is a joint in
point: friends of mine who grew up in the area
and who have been back recently tell me that
it’s a hangout for the kids at Monmouth Col-
lege-——who don’t give a hoot whether the
Jukes are associated with the area’s first su-
perstar or not; they go to drink, have a good
time, and dance. Contrast that with the aura
of a fashionable gloom-trap such as New
York’s C.B.G.B., where any sort of spon-
taneous gesture on the part of the audience is
regarded as fatally unhip. At the Stone Pony,
Johnny and the boys play from eight to three
in the morning, and their success is measured
not by how many encores they get but by how
long they keep everybody on the floor.

ELL, perhaps sadly, the Jukes aren’t
going to be playing that kind of place much
longer; very shortly they are going to Belong
to the World. They have already played their
first concerts, and I am happy to report that
they are just as satisfying that way, something
you should shortly be able to verify for your-
self. I am also heartened by this evidence that
so old-fashioned an approach to music-mak-
ing can be successful in this day and age. It
would not even surprise me if they were to
turn out to be rather influential. In the Sixties,
you’ll remember, we got a long line of white
blues bands that developed initially as a reac-
tion to the vapidity of most commercial pop.
Something similar may be happening now; if
Johnny and the boys are not the only musi-
cians fed up with the soullessness of current
FM fodder and the depressing cookie-cutter
sameness of disco, then perhaps more of
them will begin turning to American rhythm-
and-blues as an alternative. It's an enormous
untapped field, and I’ll lay you odds it won’t
stay that way for long.
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Going on Record

By Joames
Goodfriend

SECOND COMINGS

THE myth of eternal return is not something
that was created to explain the classical
record business, but there have been days
when you couldn’t prove that around here.
No sooner do you bid a grudging farewell to a
disc whose availability can no longer be com-
mercially rationalized than another one you
said goodbye to some time ago comes parad-
ing through the door in new dress, with a new
number, and sometimes on a new label. Such
goings on may raise hell with the collectors’
cut-out market, but it’s nice to be able to greet
old friends again.

I remember distinctly when Erich Kleiber’s
recording of Beethoven’s Ninth was first re-
leased. It came on the market at exactly the
same time as recordings of that work by Tos-
canini and Scherchen, and for a while the
comparative critical assessments ran wild
with superlatives. Kleiber’s set suffered com-
mercially because it was spread over four
sides (the other two versions gave an addi-
tional symphony as bonus), but there were
people who thought it was the best of the lot.

Now it has come back, all on a single disc
(London R 23201), and its lineup of par-
ticipants is still impressive: Hilde Gueden,
Sieglinde Wagner, Anton Dermota, Ludwig
Weber, the Vienna Philharmonic, and the
Chorus of the Gesellschaft der Musikfreunde.
On rehearing, it strikes me still as a sane and
civilized performance, eminently musical,
and with excellent vocal contributions—but
lacking fire. Interestingly, I still prefer it to
both the Toscanini and the Scherchen per-
formances, but decidedly not, among per-
formances of similar vintage, to the Walter or
the Furtwingiers.

In the early days of LP, the name Clemens
Krauss was virtually synonymous with ideal
performances of music by anybody named
Strauss. Through years of technical improve-
ments in recording, I have retained my old
mono Also Sprach Zarathustra as a prime ex-
ample of state-of-the-art musical accomplish-
ment. It is still state-of-the-art. And.it is now
available once again (L.ondon R 23208) with
the added bonus of Krauss’ equally fine Till
Eulenspiegel (of which I also still own the
original). Sound buffs will cringe at the re-
cording’s technical crudities, but those who
are looking for music rather than sound-
demonstration material will find it here.

Over the years, Columbia records found
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numerous o<casions and ample reasons to
record works as played or conducted by their
composers. The Stravinsky documentation is
well known, as is that of Copland and Bern-
stein, but many collectors may not remember
that Columbia also recorded Francis Poulenc
as a pianist, Darius Mithaud as a conductor
and as a pianist, and Paul Hindemith and Ar-
nold Schoenberg as conductors. Columbia
has now embarked on an informal series of
reissues called ““The Composer as Perform-
er,” and records by those four are among the
first releases.

Darius MiLHAUD
A twentieth-century French Schumann

Certainly, Milhaud’s contribution (Gdyssey
Y 33790) is more interesting for the music he
presents than for any special interpretive in-
sights. The Cantate de I'Enfant et de la Meére
has never been recorded elsewhere, and Lg
Muse Ménagére (The Household Muse) has
only recently appeared elsewhere. But the

music is really charming. It shows Milhaud
very much as a sort of twentieth-century
French Schumann—rather than as enfant ter-
rible of **modern music’>—a fluent and spon-
taneous writer with a natural and almost inex-
haustible lyrical gift and a great sentiment for
the small, important things of life.

Granted, La Muse Ménagére offers more to
one who plays the music himself than to those
who hear even the composer play it, but there
is pleasure to be gleaned from even passive
listening. The Cantate offers the wonderfully
musical voice of Madeleine Milhaud reading
the poems by Maurice Caréme together with
Leonid Hambro, pianist, and the Juilliard
Quartet. It is and always has been, I suppose,
a record for the few—but they are a lucky
few.

Poulenc’s record (Odyssey Y 33792), on the
other hand, is notable because it is Poulenc
playing—both his own works and pieces by
Erik Satie. The music is all rather well known
now, and justly appreciated or impatiently
dismissed, as you please. But there is, in Pou-
lenc’s renditions, just a touch more of that pe-
culiar Parisian perfume, just a bit more rich-
ness of color in that tattered wisp of a street
song, just a little more depth in the seemingly
surface emotions than in anyone else’s per-
formance. Strange, how close the feeling can
get to Mahler.

Schoenberg was never really documented
as an interpreter of his own works, and that is
a pity, for on the evidence of his Pierrot Lu-
naire he might have given us different views
on his music than have been expressed by
others. Pierrot has achieved an almost Gallic
tradition of performance—clarity, color, very
nearly charm. Schoenberg’s own perform-
ance (with Erika Stiedry-Wagner intoning the
Sprechstimme) is, on the contrary, an expres-
sionist nightmare, grim, upsetting, almost ter-
rifying. Perhaps not the recording to live with,
it is still an almost vital counterbalance to the
current tradition.

THE Institute of American Music of the
University of Rochester has taken over distri-
bution of most of the Mercury records that
featured Eastman-Rochester groups, and
among these are recordings of John Alden
Carpenter’s Adventures in a Perambulator
and Deems Taylor’s Through the Looking
Glass. Carpenter was once considered one of
the big guns of American music (the other was
MacDowell), but today he would be more cor-
rectly placed as a sort of American Roger
Quilter (no disrespect intended). Adventures
in a Perambulator is a piece of American im-
pressionism, pleasant, mildly whimsical, emi-
nently listenable-—ight music. It gets a fine
performance here (ERA 1009).

Deems Taylor never really had to live up to
the reputation of being an important compos-
er (even though he did have two operas pro-
duced at the Met), but he was widely recog-
nized as a critic and became world famous as
the commentator in Disney’s Fantasia.
Through the Looking Glass (ERA 1008) is
probably his best-known piece, and, though it
is by no means impertant music and is prob-
ably never heard outside the U.S.A., the Vic-
torian conundrums of Lewis Carroll have
never found a more sympathetic. musical part-
ner. True, one might read the book while the
music was playing and not be distracted, but
even that implies a certain measure of worth.
To me the disc is another old acquaintance
not forgot. Nice to-see you all again. Come
again—and bring some friends.
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Micro-@coustics 2002-e cartridge.

Because good tracking isn't enough.

Tracking is just the beginning.

While good tracking ability is vital, it's only an
indication of how well the stylus keeps contact with
record grooves on louder, harder-to-follow passages,
at stylus pressures low enough to minimize wear. But
surprisingly, tracking ability tells almost nothing about
how well a cartridge reproduces most musical sounds.

Transient ability is just as important.

After all, transients are what music is made of:
sudden start-and-stop bursts of sound at all

frequencies. From the :
attack of a low organ

HIGH-QUALITY CARTRIDGE WITH
MIGHOSECONOS 1000usF CABLE CAPACITY/
55 =
45
35
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WITH 250uuF

__‘L._//-f CABLE CAPACITY
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TRANSIENT ABILITY
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o

.

10000 20,000

.éag'%;% vy
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SHADED AREA SHOWS ACCEPTABLE REGION

20Hz IOBO

Transient ability best defines how accurately a cartridge can
reproduce a musical burst at different frequencies. (Note that the
2002-¢’s results are independent of cable capacity!)

A simple way
to convince yourself.

Micro-Acoustics has prepared a

note to the bite of
a plucked string.
Transient informa-
tion is essential to
differentiate the
sound of one
instrument from
another, and in stereo,
to localize instruments in space. That’s why
without good transient ability, no

cartridge can reproduce music with really
lifelike clarity.

Until now, it was simply one or the other.

Tracking or transient ability. Popular high-compliance
cartridges, on the one hand, offered good tracking
ability and low record/stylus wear, but sacrificed
transient ability And low-compliance cartridges
provided good transient ability at the expense of
tracking ability and increased wear.

A new technology.

Micro-Acoustics, the world’s leading manufacturer
of record-mastering styli, has combined for the first
time superb transient and tracking ability. In the
radical design of the 2002-e (patent pending), direct-
coupled electrets and critical damping provide
optimized transient ability, as shown in the graph.
While an ultra-low-mass beryllium stylus bar and
high-compliance dual-bearing suspension provide
maximum tracking ability at 1 gram, for lowest’
possible record and stylus wear.

© 1975 Micro-Acoustics Gorp

OCTOBER 1976

unique demonstration record to
help you evaluate and compare
cartridge transient and
tracking ability. Just send
$3.50, and we'll mail you
a record postpaid. For free
information and the name
of your nearest dealer, just
complete and return the coupon.

(DLowmass body (4 Ograms) reduces warp flutter(Z)pure gold connecting wires (3) mechanical
damper (ane of 8) helps optimize transient and tracking abiliy(4)retainer spring for precise
stylus assembly alignmem@e]\liptical diamond stylus ground with the same precision as our
famous Micio-Point recording styli @) beryllium stylus bar 35% lower mass than alurninum; for
optimum high-frequency tracking and transient ability(7)dual bearings and resolver for
optimum tracking ability and precise signal resolution @ direct coupling of stylus bar to electret
for lossless. transmission of groove undulations to transducers@uselj-replaceable stylus
assembly (10} electret transducer permanently polarized dielectric generator. linear from
5Hz-50kH. microcircuit, passive circuit makes cartridge output impedance fully resistive,
eliminating effect of cable capacity: shunts preamp input.reducing thermal noise

®
I" a MICRO-ACCQUSTICS CORPORATION

MICRO-ACOUSTICS CORPORATION
8 Westchester Plaza
Elmsford, N.Y. 10523

List Price: $115.00

|
|
| () Please send me free information on the 2002-e
| cartridge. and the name of my nearest dealer.
{ ) Enclosed is $3.50. Please send me a postpaid
| copy of your stereo transient/tracking ability
| lest record.
|
1
1
|

NAME
ADDRESS
CITY STATE 2P
SR1076
Ll s s et e e e . — — . — —— o — — — — —— =
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The S750
alternative.

3
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SAE 2400 Professional Dual-Channel Power Amplifier

0200 Watts RMS, per channel,
both channels driven into 4 or
8 Ohms from 20Hz to 20KHz
at no more than 0.05% Total
Harmonic Distortion.

00.05% IM into 4 or 8 Ohms

O(signal to noise) greater than 100dB

Oplug-in board modules

Oforced air cooling

Oonly 11”7 deep

Oweighs less than 42 lbs.

Osuperb construction using only the
finest materials and component
parts

Oavailable in black rack mount (as
shown) or our traditional satin
gold and black

You’d have to look a long time to

find a power amplifier that delivers

this much value.

erevsvaarsscans sssesssvnscansance etstsccarcsconccnne

. aCr . . SR 10/76
Scientific Audio Electronics, Inc. 3 £

P.O. Box 60271, Terminal Annex

Los Angeles, California 90060

Please send me the reasons (including available
literature) why the SAE 2400 Professional Amplifier
is the "$750 Alternative.”

NAME
ADDRESS
CITY

STATE ZIP.
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The Basic Repertoire

By Martin
Bookspan
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SCHUBERT'S TROUT QUINTET

HAVE had occasion previously in these
I pages to remark that the pieces I consider
ideal introductions to the chamber-music lit-
erature are not string quartets but works for
piano and strings or for clarinet, eboe, or flute
and strings. In this regard I have already dis-
cussed Mozart’s A Major Quintet for Clarinet
and Strings. Another masterpiece that will
probably tilt the uninitiated toward small-
ensemble music is Franz Schubert’s Trout
Quintet, scored for violin, viola, cello, double
bass, and piano.

The circumstances that produced the Trout
Quintet were extremely casual. Schubert,
then-twenty-two, was spending the summer of
1819 on a walking tour of Upper Austria. It
was only the second time he had been out of
Vienna, the place of his birth, and his com-
panion was Johann Vogl, the famous baritone
of Vienna’s Imperial Opera. Everywhere they
went Schubert was enchanted—by the beauty
of the countryside, the conviviality of the
people, the challenge of discovery.

In the little town of Steyr, Vogl’s birth-
place, they decided to linger a while, and they
quickly became leading participants in the
town’s intellectual life. Sylvester Paumgart-
ner, the assistant manager of the local mines
and an amateur cellist, held regular gatherings
of musicians at his home, and he asked
Schubert to compose a work for such an occa-
sion. His one specification was that one of the
movements should be a set of variations on
Die Forelle (The Trout), an ingratiating song
Schubert had written two years earlier.

Soon after his return to Vienna in the au-
tumn, Schubert set to work fulfilling Paum-
gartner’s commission. Still glowing from his
pleasant summer, he proceeded to create a
work that was the perfect mirror of his warm
memories. [tis probable that he composed the
quintet with specific performers from the
Steyr circle in mind, for the only other work
for the same combination of instruments that
comes readily to mind is a quintet by the
Bohemian-born composer, Johann Nepomuk
Hummel. At one time musicologists theorized
that Schubert knew the Hummel piece, that
indeed it had been one of the works played at
Paumgartner’s house. More recent research,
however, shows that the Hummel quintet was
not published until 1821, and then in Vienna.
The likelihood of a performance from manu-
script two years earlier in the small town of
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Steyr seems extremely unlikely. More prob-
ably, Schubert’s quintet served as a model for
Hummel rather than vice versa.

It is the fourth movement of the Trout, by
the way, that meets Paumgartner’s stipula-
tion: five variations and a coda based on the
original song give the quintet its name. By and
large Schubert uses in this movement the
technique of embellishment and decoration.

ANY excellent recordings of the Trout
Quintet have been issued over the years, be-
ginning with a classic performance from the
1930’s by pianist Artur Schnabel with mem-
bers of the Pro Arte Quartet and bass player
Claude Hobday (once available as an LP reis-
sue in Angel’s Great Recordings of the Centu-
ry series). Of all the presently available re-
cordings, my favorite remains the perform-
ance recorded more than a decade ago by pi-
anist Peter Serkin, still a teenager then, with
two members of the about-to-be-formed
Guarneri Quartet (Michael Tree, viola, and
David Soyer, cello), Alexander Schneider, vi-
olin, and Julius Levine, double bass (Van-
guard 71145, cassette M 51145). The playing is
the finest kind of ensemble collaboration: ev-
ery one of the five instrumentalists is a vital
thread in a sensitively woven fabric, and there
is all about the performance a feeling of vital-
ity and invention. The recorded sound is still
mint-fresh and vibrant.

Another admirable recording is the one by
Jorg Demus with the Collegium Aureum
(BASF 20314). All the instruments used are of
Schubert’s period, and the clarity of sound is
remarkable. But the exuberance and extro-
version of Peter Serkin and company still car-
ry the day for me. RCA hasin its vaults a new
recording, for imminent release, of the Trout
Quintet with Peter Serkin and another distin-
guished group of collaborators. It will have to
be really extraordinary to surpass the effort of
his teens.

The 1976 UPDATING OF THE BASIC
REPERTOIRE is now available in con-
venient pamphlet form. Send 25¢ and a
stamped, self-addressed No. 10 enve-
lope (9%4 x 4% in.) to Esther Maldonado,
Stereo Review, 1 Park Avenue, New
York, N.Y. 10016 for your copy.
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Up to now loading a cassette into a
front loading cassette deck was a little like
putting a square block into a round hole. But
now there’s the AIWA AD-6500. The world’s
first cassette deck with automatic cassette
loading. So you can play any cassette
quickly, easily and precisely.

But there’s a lot more to the AD-6500
than how you get a cassette into it. There's
also the music that comes out of it. Like a
frequency response of 30Hz to 17kHz with
FeCr tape. Musically speaklng that means
hearing all the music— —
not just part of it.

And because we
used Dolby* we also im-
proved the S/N ratio to
62 dB. So you can listen

to the music instead of tape hiss.

You won't have to listen to speed
variations either. Because the AD-6500 has
a frequency controlled servo-motor as well
as inaudible wow and flutter (0.07%).

And with the AD-6500 you can see as
well as hear what you're listening to. With 2
VU meters complete with 2-step peak level
indicator lights. There's also memory rewind
and quick review/cue system for easy, effi-
cient use. Three-step tape selector for the 3
different kinds of tape. Fully automatic stop.
A Ferrite Guard Head
(FGH) and more.

So get the AIWA
AD-6500. Because the
only thing easier than
loading it is listening to it.

*Dolby 1s a Trademark of Dolby Laboratories. inc

Distributed in the U.S. by: MERITON ELECTRONICS, INC., 35 Oxford Drive, Moonachie, N.J. 07074
Distributed in Canada by: SHRIRO (CANADA) LTD, Canada
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Julian Hirsch tells you
what to look for in a

CASSETTE DECK

REAL LIVE FRONT LOAD
YEREERS CASSETTE
TRANSPORT EJECT
CONTROLS
CUE MEMORY

PITCH COUNTER

METER | MIKES (4) 4-INPUT
BALLISTICS MIXER SECTION
DBX/DOLBY
BIAS SWITCH
LEvEL SOURCE/TAPE
NITOR
EQUALIZATION MO
MULTIPLEX
FILTER
LIMITING

The Teac 860 cassette deck: what $1,600 looks like
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who are planning to add a cassette

deck to an existing setup or to in-
clude one in a brand-new system, you
may already have discovered that they
come in so bewildering a variety of
sizes, shapes, and prices that even the
most experienced audio shopper can
easily find himself confused. To get
right to the heart (which is to say the
pocketbook) of the matter, what is one
to make of a component whose price
range covers a spread from about $100
to $1,600? Well, what one does first is
to simplify: decide what you need in a
cassette deck so you will know roughly
where within that broad range to con-
centrate your shopping energies.

Cassette machines, like other audio
components, can be classified accord-
ing to both their performance specifica-
tions and their operating features. The
two are not necessarily related, al-
though both can affect the price. The
key performance specifications of a re-
corder are its frequency response, sig-
nal-to-noise ratio (S/N), and flutter.
The first two of these are closely relat-
ed to the machine’s mechanical align-
ment, the kind of tape being used, and
how closely the bias and equalization
circuits have been adjusted to the
needs of that tape. Flutter, however, is
primarily a function of how well the
tape-transport mechanism works.

As might be expected, all aspects of
cassette-deck performance tend to im-
prove with increasing price. And, as
usually happens with other compo-
nents, once a certain level of perform-
ance is achieved, the law of diminish-
ing returns begins to assert itself and
large cash outlays yield only small in-
crements of performance improve-
ment. The question, then, is how good
does a recorder have to be to satisfy
your needs? Suppose we look for the
answer to that question by examining
typical performance specifications
within the various price categories.

|F you number yourself among those

Frequency Response

Home cassette recorders are often used to
tape radio broadcasts or to make copies of
phono discs. Even the least expensive decks
usually have a frequency response of 50 to
12,000 Hz =3 dB with ‘‘standard’’ ferric ox-
ide tape, and this is usually adequate for
making faithful copies of FM broadcasts or
records. The upper frequency limit may be
extended to about 14,000 or 15,000 Hz with
chromium-dioxide (CrO,) tape or with a pre-
mium tape that takes the same bias and
equalization. Fortunately for the tightly
budgeted consumer, this level of perform-
ance is found in virtually every deck priced
at $100 or more. The best tapes, however,
cannot be used to full advantage on decks
priced under $150.
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Recorders in the over-$300 price range
usually have an extended high-frequency re-
sponse, often reaching 15,000 Hz with ferric
tapes and 16,000 to 18,000 Hz with
chrome-bias tape. With the extended re-
sponse, not too important in itself, comes
improved flatness at lower frequencies, and
this minimizes the slight sonic coloration
caused by small response variations within
the audible range. Almost all recorders over
the $300 level (and many between $200 and
$300) can, given the proper conditions, copy
a record or FM broadcast so faithfully that it
would be very difficult to hear a difference
between the original program and the tape
playback.

For those who are totally uncompromis-
ing or who plan to do live music recording,
the best machines have a frequency re-
sponse up to 18,000 Hz with ferric tape and
to 20,000 Hz or beyond with CrO, or other
premium tapes such as ferrichrome or the
new TDK Super Avilyn. This slightly wider
range is found in machines selling for $500
or more.

Flutter

Flutter, once a major limitation of cas-
sette mechanisms; arises from the difficulty
of moving the tape smoothly past the heads.

- Improved tape-drive systems as well as bet-
ter mechanical construction in the cassettes
themselves have reduced flutter in today’s
machines to acceptable levels, even in some
relatively low-price models. In the $100
class, machines tend to have a flutter speci-
fication of 0.2 per cent or more. This may be
good enough for most home-recording pur-
poses, but its effect will be audible in music
with sustained notes, such as strings, piano,
or organ. In the range from $200 upwards,
flutter is usually not more than 0.15 per cent,
and above $400 it is generally 0.1 per cent or
less. The best machines claim (and probably
deliver) flutter levels as low as 0.08 per cent
or less, rivaling the figures for open-reel
decks.

Considering the total electromechanical
performance of a cassette recorder, it is rea-
sonable to conclude that a machine priced
from $100 to $150 will be adequate for non-
critical recording, while those in the range
from $150 to $400 will provide progressively
better quality for more demanding uses. The
audible improvements with still more expen-
sive machines may not always be so obvi-
ous, but they are real and will prove their
worth in the most difficult recording tasks.

Signal-to-noise Ratio

In general, the signal-to-noise ratio (S/N)
is probably a more important specification
than frequency response, since a quiet re-
cording is going to sound better overall than
one with an audible noise level regardless of
the frequency response of the machine or
the program. The S/N is the difference be-
tween the maximum recorded signal level
(defined as that which produces distortion of
3 per cent in playback) and the playback
noise from a section of tape recorded with
no input signal. It is expressed in decibels
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(dB), and it generally involves a measure-
ment that includes both hum and hiss.

The specific S/N of a cassette machine is
a property of its electronic circuits and of
the tape used, as well as the specific adjust-
ment of the machine and, to a slight extent,
the heads. Low-price decks ($100 to $150)
may have a 48-dB S/N, while 50- to 55-dB
specifications are more usual at prices of
$200 or more. A few of the finest recorders
have S/N ratings as good as 60 dB with their
Dolby circuits switched out (note that the
accompanying tabulations of selected avail-
able cassette machines list S/N with the
Dolby circuits in). Since few records or FM
transmissions have an S/N exceeding 50 dB,
most medium-price machines can do a fine
“‘noise-free’” job of recording from these
sources. In addition, most of them have
Dolby noise-reduction circuits that can im-
prove their basic S/N as much as 10 dB.

For serious recording of live music on
cassettes, even the best machine is margin-
al. Even so, one is more likely to be limited
by the quality of the microphones than that
of the recorder, and good microphones can
cost more than the recorder itself—a whole
'nother story! For live recording, the best
possible S/N is a ‘‘must,”” and the 65 to 70
dB achieved by a few very expensive ma-
chines with the aid of Dolby circuits or other
noise-reduction devices may well justify
their cost.

Features and Functions

A recorder’s features, whether standard
or special, are not necessarily related direct-
ly to its sound, but they can be every bit as
important as its electrical performance. Of-
ten they account for a large percentage of
the price, especially in the range from $500
to $1,000 or more, but in terms of record/
playback utility and performance it is
money well spent. Let us examine the con-
tributions of the most important of these
features.

DOLEY MR ADJLET
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e Noise Reduction. Noise—or, more
specifically, hiss—is one of the fundamental
problems in cassette recording. The narrow-
ness of the recorded tracks and the slowness
of the tape speed are of course responsible.
Fortunately, there are relatively inexpen-
sive ways through which noise can be re-
duced to a level acceptabie to most users.

The circuits used to accomplish noise re-
duction do not affect the noise that is pres-
ent in the incoming signal; what they do is

reduce the noise that is normally added by
the recording and playback processes. The
best known and most widely used system is
the Dolby “‘B’’ device (the ““A”" system is
used in professional recording). Originally
found only in the more expensive machines,
the Dolby system is now built into almost
every deck priced at more than $150 or so.
This advance has been facilitated by the de-
velopment of inexpensive integrated circuits
(IC’s) that replace a large number of dis-
crete components and transistors in the
Dolby circuits.

The Dolby technique involves using com-
plementary compression and expansion
(during recording and playback, respective-
ly) that affect only the higher frequencies
and vary with the signal level. The recording
and playback characteristics and the operat-
ing signal levels are standardized so that
tapes made on one machine can be played
back on another with correct frequency re-
sponse and a noise reduction of up to 10 dB
(compared with the noise that would have
been present without Dolby processing).

Some FM stations use Dolby encoding on
their broadcasts, and when the output of an
FM tuner is processed by the Dolby play-
back system the S/N of the FM program is
improved just as it is with tape. A few cas-
sette recorders (usually priced above $350)
have Dolby circuits that can be switched in
for use in decoding FM, with or without si-
multaneous taping of the program.

Some cassette decks made by JVC em-
ploy their proprietary Automatic Noise Re-
duction System (ANRS). Its action is some-
what similar to that of the Dolby system,
and it is sufficiently compatible with Dolby
that tapes recorded with one system can be
played back through the other with good re-
sults. Another noise-reducing system, the
Philips Dynamic Noise Limiter (DNL) is a
signal-controlled low-pass filter that reduces
hiss already present in the program—unlike
the Dolby and ANRS systems. However, it
is not as sophisticated a system as either
Dolby or ANRS. The DNL system is found
in a few cassette recorders. Both the dbx
and Dolby systems are present in Teac’s
$1,600 machine.

e Tape Compatibility. Early cassette
decks were designed to work with the avail-
able ferric-oxide tape formulations, which
were considerably inferior to the newer
tapes. Some time later, and almost simulta-
neously, high-performance ferric-oxide and
chromium-dioxide (CrO,) tapes appeared on
the market. The CrQ, tapes require about 30
per cent more recording bias than other tap-
es, and some of the premium ferric tapes

65



Sa i

Hi
|

:6*\ 7 S

23
L

also require more bias than the earlier
‘“‘standard” tapes. As a result, cassette
decks almost immediately appeared featur-
ing two-position bias switches to accommo-
date ferric-oxide and chrome tapes (these
days only the least expensive machines lack
this facility). However, a single bias adjust-
ment was still expected to serve with widely
varying ferric-oxide formulations. This situ-
ation still exists to some extent, but many
manufacturers now have switch positions
for “‘normal’” and ‘‘low-noise’ tapes, and a

-growing number recommend specific tapes

for which their machine’s bias-switch set-
tings are useful. And in many cases, the
“super’’ tapes of a few years ago have be-
come today’s ‘“‘normal’’ tapes.

To exploit the full noise-level and fre-
quency-response potential of CrO, tapes
and some other types, both the recording
and playback equalization (as well as the
bias) should be changed from the values
used with ferric-oxide tapes. After a few
years without standard equalization charac-
teristics, the industry situation became sta-
bilized, and on most machines a single
switch now optimizes both bias and equali-
zation for the two major tape types. A few
machines will even switch automatically to
CrO, bias/equalization when a CrO, cas-
sette with the special coding notch is in-
serted. On some older machines the bias or
the equalization could be switched, but not
both. Such machines can give fairly satis-
factory results with tapes both recorded and
played back on them, but the tapes will not
be fully compatible for playback on other
recorders—and vice versa.

A couple of years ago a new tape formula-
tion appeared with characteristics midway
between those of ferric oxide and CrO,.
Called ferrichrome (FeCr for short), this
tape is actually a two-layer product, with
ferric oxide next to the backing and a thin
layer of chromium dioxide on the outside.
The tape was first introduced by Sony, and
for a time their recorders were the only ones
with the necessary bias switching for its use.
A good many manufacturers now include
FeCr bias and/or equalization, principally
on decks selling for $250 or more. The 3M
“*Classic™ cassette tape is also a ferri-
chrome formulation, but it is not exactly the
same as the Sony FeCr. However, when the
bias and equalization switches are separate
on a machine, as they often are, it is fre-
quently possible to find a combination of
settings that will permit the machine to per-
form at close to its optimum with almost any
type of tape. A few tape decks have user-
adjustable bias controls (accessible through
holes in the case so they will not be inadver-
tently disturbed) that make it possible to ad-
just them for almost any tape.

66

® Memory Rewind. A popular feature on
cassette machines in the over-$300 classis a
memory rewind. The index counter is set to
000 at the beginning of a recording (or at any
other point on the tape). When the tape is re-
wound, it stops automatically at the preset
point (more often just before it at the 999
counter reading). Some recorders can be set
to go automatically into the pLAY mode after
stopping. The memory feature is an obvious
convenience, for it returns the tape swiftly
to the beginning after recording for a play-
back check.

Within this same utility area, a few decks
are now beginning to appear that have the
ability to sense blank segments between mu-
sical selections even in the fast-wind mode.
Some can be programmed to play any se-
quence of selections desired. As of this writ-
ing, Optonica’s APFS (Automatic Program
Find System) is the only one to have
reached the market.

® Microphone Inputs. Most decks have
input jacks for two microphones. Lower-
price units have a switch to select either line
or microphone inputs, or in some cases
plugging in a microphone disconnects the
line input for that channel. On many ma-
chines selling for $350 or more, mixing in-
puts are provided so that both line and mi-
crophone sources can be used simultaneous-
ly with independent control of their levels.
A few machines have an input for a third mi-
crophone which feeds both channels, there-
by providing a “‘center’” channel signal. And
a couple of decks approach the complexity
of semiprofessional mixers in their input
and level-control facilities.

Cassette-deck microphone inputs are usu-
ally designed for medium-impedance dy-
namic microphones, and microphones are
not included as standard equipment with
any but the cheapest machines (too, such
microphones are always of low quality). The
quality of any “‘live’’ cassette recording
(and of any open-reel recording, for that
matter) is determined more by the micro-
phones than by the recorder, and top-quality
microphones can easily cost more than the
recorder itself. For this reason, machine
manufacturers have wisely left the choice of
a microphone to the user, who is thus not
burdened with an extra expense if he does
not plan to make live recordings.

A few deck manufacturers, recognizing
the limitations of a typical cassette record-
er’s microphone-amplifier circuits, do not

provide them on some of their machines. In-
stead, they offer separate optional micro-
phone preamplifiers with the low noise and
freedom from high-level overload that make
full use of the recorder’s basically good per-
formance when doing live recording,.

® Peak Limiters. Peak limiters go into ac-
tion only when program levels exceed the
0-dB mark on the recorder’s meters. If the
average recording level is kept several deci-
bels below that point (as it should be with
most machines), the limiter has no effect.
However, an instantaneous and unexpected
peak that would otherwise drive the record-
er—or more likely the tape itselff—into dis-
tortion is limited by the circuit to an accept-
able value. The limiter recovers almost im-
mediately, and in situations where one does
not have full control over the incoming sig-
nal it can prevent distortion with no detect-
able side effects. Peak limiters are found in 2
number of cassette decks beginning at about
the $200 level, and they operate with vary-
ing degrees of effectiveness. Those used in
the 3400 class of machines are excellent,
and all decks with this feature have a switch
with which it can be disabled.

® Meters. One of the most important fac-
tors in making good cassette recordings is
close control of the recording level. Virtual-
ly all recorders have meters to monitor input
levels on the two channels; the playback
level will also generally register on these
meters. Most machines show the recording
level before the recording equalization is ap-
plied, and this can be misleading if the pro-
gram contains abnormally high levels of
high-frequency material. A couple of units
connect the meters after the equalization so
that they can show the true program level
reaching the recording head. Normally, 0 dB
is the recommended maximum for a distor-
tion-free recording, but there are exceptions
to this rule.

Recorder meters differ widely in their size
and legibility. Not so visible, but perhaps
even more important, are the great differ-
ences between them in accuracy and speed
of response time. Meters respond relatively
slowly to rapid changes in signal level, and
at best can indicate only a rough average
program level. To make sure that program
peaks will rarely, if ever, exceed 0 dB, it is
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best to record with maximum meter read-
ings well below that level. Meters vary
widely in their ballistic characteristics—
how fast they rise and fall on transient
waveforms and how much their pointers
overshoot the correct reading. As one be-
comes familiar with the behavior of a given
machine, however, it is easy to make good
recordings with almost any type of meter
system.

Many cassette recorders have meters
marked ‘“VU.,” but none meets the total
specification for a true VU meter, which is a
professional signal-monitoring device built
to stringent response and ballistic specifica-
tions. On some of the better meters, how-
ever, the ballistic characteristics do corre-
spond closely to the VU specifications.

Recently, several decks, principally in the
over-$400 range, have appeared with fast-
acting meters driven by electronic circuits
that can sense a transient as short as a mil-
lisecond and ‘‘hold’” it long enough for a
meter to read its true value. The decay time
of these meters is an appreciable fraction of
a second, so they tend to follow the peaks of
a program without excessive pointer move-
ment. On some machines, the meter re-
sponse can be switched from average to
peak reading.

One variation of the peak-reading meter
features an expanded scale covering 40 to 50
dB instead of the usual 20 to 25 dB. This
type of meter gives a very clear picture of
the program dynamics, and it virtually gua-
rantees a good recording when it is properly
used.

Sometimes one or two peak-indicating
lights (fast-responding light-emitting diodes)
are used in conjunction with a meter that
reads the “‘average’ levels of the program.
The peak light flashes when a program peak
reaches a preset level, usually about 5 dB
above the meter’s 0-dB level. Some lights
are set to flash at too high a level (such as +7
dB), so that distortion has already occurred
by the time it flashes.

The Advent 201 and Nakamichi 350 ma-
chines are unusual in having only a single
meter to monitor the levels of both chan-
nels, indicating the higher of the two at all
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times. This gives a very easily interpreted
display that many people find more useful
than trying to follow two independently
swinging meter pointers. However, if one
channel is missing or becomes disconnect-
ed, the meter will not warn the user of the
fact (although on the Advent machine it can
be switched to read either channel individu-
ally as well as both together).

e Tape-drive Systems. No cassette re-
corder can be any better than the mechani-
cal “‘transport’” system that moves the tape.
Constant speed, with a minimum of short-
term fluctuations (flutter) is a fundamental
requirement. Since the tape speed is con-
trolled by the capstan that presses against it,
the capstan drive system is basic to the re-
corder’s performance.

Also important are the hub drives, which
correspond to the supply and takeup reels of
an open-reel deck. They must have suffi-
cient torque to wind the tape smoothly un-
der constant tension, but not so much as to
place an undue stress on the very thin tape
used in cassettes. The type of drive system
used on the hubs also determines how fasta
cassette can be wound from one end to the
other in fast-forward or rewind modes.

Cassette mechanisms, like those of open-
reel recorders, can use one, two, or three
motors. The large majority of low- and me-
dium-price decks use a single motor for all
transport functions. Mechanical clutches,
idler wheels, and belts are used to reduce
the motor speed to that required by the cap-
stan and to drive the hubs at varying speeds
and with constant torque. Many single-
motor machines use a d.c. servo-controlied
motor whose speed is determined by a sta-
ble reference voltage in the electronic cir-
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cuits. Internal adjustments set the speed,
and one or two models (principally in the
over-$40G range) even have a user-adjusta-
ble speed vernier that affects only playback
speed. This type of recorder drive can also
be designed to operate from a low-voltage
d.c. source such as an automobile battery or
a built-in battery pack; it is therefore found
in all recorders intended for use away from
commercral power lines.

A different approach to single-motor drive
uses a synchronous motor like the ones used
to power many record players. These mo-
tors are usually more powerful than the d.c.
servo motors, and their speed is fixed by the
a.c. power frequency. The greater power
and torque of a.c. synchronous motors usu-
ally enables them to move the tape more
rapidly in fast-forward and rewind modes.

A two-motor drive system has a constant-
speed mctor for turning the capstan and a
separate ‘‘torque’” motor for driving the
hubs. Some two-motor machines use a di-
rect-drive capstan motor similar to those
found on some turntables. A few of the
most advanced cassette decks use three mo-
tors so that each hub is driven by its own
motor. One of the more obvious characteris-
tics of three-motor transports (but not ex-
clusive to them) is their very fast winding
speed. Some models can wind a C-60 (60-
minute) cassette fully in under 40 seconds.

A growing number of machines in the
over-$350 price range feature closed-loop
dual-capstan drives. This system reduces
flutter to a minimum by driving the tape with
two capstans on opposite sides of the heads.
The trailing capstan (nearest the supply hub)
is driven at a slightly lower speed than the
forward capstan, placing the tape under a
controlled tension as it passes over the
heads.

Auto-reverse operation, which eliminates
the need to turn the cassette over at the end
of a side, is offered on a few machines, in-
cluding models from Akai, Dual, and Uher.
This often involves a dual-capstan drive,
with the roles of leading and trailing cap-
stans being interchanged when the tape re-
verses. The reversal is initiated automatical-

(Continued on page 70)
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| Aiwa AD-1250 | 230 15%x11x5% 30-14k {16k, CrQ, ) © 0.09 60 T CrO,,FeCr | D,F
| AD-6300 250 16%x11%x6% 30-14k 16k, CrO, }* 0.09 60 F crO,,FeCr | D,F
) AD-1600 360 16%x11%x6 30-14k {17k, CrO, }* 0.07 62 T CrO,,FeCr | B,D,F
AD-6500 370 17%x11%x6% 30-14k (17k, CrO, }* 0.07 62 F Cr0,,FeCr | B,D,F,V
AD-1800 450 16%x11%x6 30-14k (17K, CrO, } * 0.05 65 T CrO,,FeCr | B,F,S
Akai €S-34D 200 15x9x4/, 40-13k {15k, CrO, ) 0.13 62 T Cro, ]
GXC-39D 275 174/,x9x47, 30-14k {17k, FeCr) 0.08 57 T Cro,,FeCr | B
GXC-310D 375 174/,x11%x5% 30-14k {17k, FeCr) 0.07 60 T CrO,,FeCr | A,B,R
GXC-710D 395 171,x12x5%/, 30-14k {17k, FeCr) 0.08 60 F Cro,,FeCr | A, B, D, R
GXC-75D 450 18x12x5% 30-14k (16k, CrO, } 0.1 58 | T | CrO,,FeCr | A.BR.U
Bigston BSD-300 170 14Yx10%x5% 30-13k (16K, FeCr)* 0.12 55 F ‘ cro, 8, F,G
BSD-230 210 13%x9%x4% 30-13k {16k, C10, }* 0.15 | 58 T cro, B,C
Bang & Olufsen 2200 485 19%x9x3 30-14 5k* 0.12 61 T [ cro, B
S| | !
Clarion MD-7800 | 595 | 8%x9xB% 20-15k {18k, C10, }* J 0.07 63 Fol cro, B, G,I,P,Q,8
— | i 0 ©
Craig 2712 ] 140 [ 11%x9x3 40-12K* 025 ] 50 { T “‘Special”
5201 250 17x11%x6% 35-14k (16k, C10, ) J 0.1 60 F | cro, 8,C
| i A
Dokorder MK-610 | 250 17x12%x5% 30-15k 0.1 60 F cro, 8, F
MK-550 ] 260 16x11%x4 30-12k {14k, CrO, } 0.15 50 T CrO,,FeCr | A,C,D,F,G
Dual €919 | 450 17x10%5 20-16 5k {17k, FeCr) 0.07 61 T Cro,,FeCr | A,B,C, G
] Auto Reverse 500 16%x11%x4% 20-16.5k (17k, FeCr) | o007 61 T cro, E,U
| Harman-Kardon HK2000 400 | 15x10%x5% 20-16k [ 007 [ 62 T cro, A.B,D,EF
Heath AD-1530 I 280 {kit) 14x9%x5Y 40-12k (14k, CrO, ) 025 58 T cro, E {internal)
AD-110 130 {kit) 13%x11x3 30-12k 025 | a5t | T cro, |
Hitachi D/2330 150 13%x8%x3% 40-12k {14k, CrO, ) 0.8 58 T cro, 1
D/410 200 16%x10x5% 30-13k {16k, CrO, ) 0.08 60 F cro, | AC
7 - .
Jve CD-1740 200 17x9x4 40-12k {14k, CrO, ) 013 60 T ]' cro,
CD-1920 250 15%x12%x6 40-15k {16k, CrO, ) 0.09 62 F CrO, , FeCr X
CD-1770 300 16%x11x3% 40-15k (16K, CrO, } 0.05 62 T cro, A, G, X
CD-5200 300 19%x12%x6 40-15k {16k, CrO, ) 0.09 62 F CrO,, FeCr | A, X
CD-1970 400 167%x11%x6% 40-15k {16k, CrO, } 0.09 62 F cro, A,B,G, X
CD-1669-2 500 16%x12%x5% 30-13k {16k, CrO, ) 0.05 63 F cro, A,B,E, I, X
CD-1636 {port.) 350 14%x9%x4 45-15k {18k, CrO, } T cro, X, Y
Kenwood KX 620 220 17x11%x5% 40-11k {12k, CrO. ) | F CrO, , FeCr 8
KX-720 260 16x10x5 40-13k {14k, CrO, ) T CrO.,FeCr | A,B,C,F
KX-920 300 16x10x5 40-13k {14k, CrO, ) 0.08 62 T CrO,,FeCr | A,B,C,F
Lafayetle RK-D100 160 | 14x9%x3% 50-12k* 025 55 T “Special”
RK-D200 200 17%x12x7 30-13k* 025 L 60 F CrO, c
Marantz 5020 270 17%xT1Vx5% 45-13k {16k, FeCr} T 0.08 58 F Cro,, FeCr | ¢C
5120 330 16x11x5% 45-13k {16k, FeCr) 0.08 58 T CrO,,FeCr | A,C,G
5220 370 16%x12%x5% 45-13k {16k, FeCr) 0.08 58 F Cr0,,FeCr | A,B,C,G
5420 430 17%x12%X6Y: 45-14k (17k, FeCr) 0.07 60 T CrO,,FeCr | A,B.C G
Meriton HD-500 110 14x9%x3% 30-12k {15k, CrO, } 0.22 ast |1 | cro,
HD-520 170 14x9%x3% 30-10k {125k, CrO, ) 0.15 585 T Cr0,,FeCr | D
Nakamichi 500 400 15x10x4% 40-15k {17k, CrO, ) 0.3 63 T cro A,B.E.G
600 500 15%x9 Y,x6% 40-18k 0.12 | 68 T cro, A,B,D,E
350 {port) 350 7Y, X9%x3% 40-15k 0.08 58 T cro, W,z
550 {port ) 5004 12U Xx3%x3% 4017k 013 | 6 | T cro, AE
Neal 103 ; 600 13%x9% x5V 35-12k J 009 | 64 | T cro, | AEG
Olson {Invicta) RA-294 120 12%x9% x4 609k +6 dB (14k,CrO,) | 03 42 T cro, |
Optonica RT-2050U 300 18%x 14x5% 30-13k {15k, CrO, ) 0.058 I 62 F CrO,,FeCr | A,B,a
RT-3535 430 18%x14x5% 3015k (17k, CrO, ) I 0.058 58 F Cr0,,FeCr | A,D,a
1 == il= T
Panasonic RS-268US 1 180 14%x9%x3% 30-13k* 0.12 57 ! T CrO,
RS-260US 100 na. na. na. | na na. L n.a.
T
Pioneer CT-F2121 200 13%x11%x5% 40-11k (12k, €10, ) 012 625, F | cro, D
CT-F4141A 250 15%x9%x3% 63-10k {12k, CrO, ) 013 | 625| T CrO, A F
CT 5151 270 151:x9%x3% 63-12k {13k, CrO, ) 0.13 625 T | cro, A, B,F
CT-F7272 320 16x13%x7 40-13k {15k, Ci0, ) 02 665, F ] Cr0,,FeCr | A, B, D
CT-F8282 400 174x13%x7% 30-13k {15k, CrO, | 007 675| F Cro, FeCr | A,B,I
CT-FO191 450 18x12%x8 35-13k (14K, CrO, ] 007 665 F CrO,,FeCr | A,B,D,G,I
Quadrafiex 307 370 16%x 12V x5% 20-14k* 0.08 62 | F | CrO, ,FeCr | A,B
Realistic SCT-10 100 15x8%x4 40-10k” 0.25 a8 | T | cro, A
SCT-14 150 11%x9x3% 40-13k* 02 55 T cro,
SCT-9 200 14Y:x9%x4% 30-15k 0.4 54 T cro, A, B
-SCT-11 230 15%x10%X5% 30-15k 02 58 F Cro, A C
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Rorel RD-12F 340 19%x9%x4% 30-14k (16k, CrO. ) 0.09 60 | F Cr0., FeCr A,B,F,G
RD-20 370 18x9%x3 30-15k {16k, CrO,) 0.07 60 T Cro, A,B,F,G
Sankyo STD-1410 170 15x10x3 40-14k* 02 55 T cro,
STD-1510 200 15x10x3 40-14k* 0.12 55 T cr0, I A
—— i = ——
Sansut SC-636 280 16x117:x4% 35-10k {13k, CrO,) 0.12 58 T cro,
SC-2000 290 18%x11%x6% 35-11k {12k, CrO, ) 0.1 60 F cro, A
SC-2002 300 18%x11%x6% 35-11k {12k, CrO, ) 0.1 60 F crO, A
SC-3000 360 17%x11%x6% 35-11k {13k, CrO,} 0.09 60 F cro, A,B, G
SC-3003 370 17%x11%x6% 3511k {13k, Cr0, ) 0.09 60 F cro, A,B,G
Sanyo RD 4135 130 11%x9x3% 50-12k” 02 457 F cro, r
RD 4553 170 13%x10% x4 % 30-13k* 02 60 F cro, |
RD 5300 200 16%x10%x6 30-14k* 0.1 63 F cro, A
i» RD 8400 200 21%x9%x6% 60-12k* 0.25 451 F cro, b
Sharp RT-1155 170 16x9%x6% 4010k {12k, CrO,) 0.1 60 F cro, B.a
| RT-2000U 180 16x10%x4% 45-10k {12k, CrO,) 0.15 €0 T cro, A,B,a
| RT-2500U 200 17x10%x4% 45-12k {14k, Cr0,) 0.13 62 T Cr0, A
| RT-3500U 260 17x10%x4% 45-13k {15k, CrO,) 0.13 62 T Cro, A.B.a
| il B _
| Sonab C500 400 15x10x4 30-15k {16k, CrO, ) 0.13 58 T cro, A,B
Sony TC117 150 | 14%x9%x4% 40-10k {13k, CrO, }* 02 56 T CrO, , FeCr f
TC-1188D 200 14%x9%:x4% 40-10k {13k, CrO,) 0.15 60 T Cr0,, FeCr C,E
TC-135S8D 230 15%x9%x4% 50-14k 0.1 64 T Cr0, , FeCr C.E
TC-1368D 300 15%x9% x5 40-15k 0.1 64 T CrO,, FeCr D,G
TC-186SD 300 16%x11%x6% 40-15k 0.09 67 F Cr0, , FeCr C,D
TC-206SD 350 17x12%x6% 30-15k 0.08 65 F Cr0, , FeCr A,C,D,EG i
TC-1388D 400 16%x11%x5% 30-15k 0.07 65 T Cr0,, FeCr A,B,D,G
TC-209S0 500 17%x12% x6% 3017k 007 65 F Cr0,, FeCr A,B,D,G
TC-153SD (port.} 370 15x9% x4% 40-14k 0.15 65 T Cro, , FeCr D,Y
o e - - = g e
Superscope CD-301A 140 12%x9x3% 40-10k {14k, CrO, )* 02 | st T crO,
CD-302A | 190 12%x9x3% 30-15k {18k, CrO, )" 0.12 61 | T CrO, S
Tandberg TCD-310 500 17x9x4% 40-13 5k (=2 dB) 0.15 63 |+ T cro, H,J, P L',
Teac A-100 200 16%x12x6% 30-11k {14k, CrO,)* 0.1 60 F cro, |
A-150 250 16%x12x6% 30-12k {15k, Ci0,)* 0.09 60 F €0, B,G ;
A-170 250 17x10x5% 30-13k {16k, CrO, )" 009 60 T cro, A
A-400 300 \ 17%x11%x6% 30-13k (16k, CrO, }* 0.08 65 F cro, A |
A420 350 17%x11%x6% 30-13k {16k, CrO, ) * 0.07 65 F CrO,, FeCr A, G
A G650 550 | 17%x12%x7 30-13k {16k, CrO, }* 0.06 67 F CrO, , FeCr A,B,C,D.G,I,P
PC-10 {port.) 500 11%x9%x3% 40-12 5k {14k, CrO,)* 007 63 T cro, | v
Techrics RS-263AUS 200 13%x9%x4% 30-13k {14k, CrO, ) * 0.15 57 T cro, 1 A, B
RS-630US 250 17%x12%x5% 30-14k {16k, CrO,)* 0.09 63 F cro,” A
RS-625US 300 15%x11x5 40-11k {12k, CrO,) 0.1 57 T cro, A, B
RS-640US 350 17x12x5% 30-14k {16k, CrO, )* 0.08 64 T cr0, A,B,D
RS-671US 400 17%x13x5% | 3015k {17k, CrO, )" 0.075 65 F cro, A,B, I P
RS-677US 500 17%x13%x5% 30-15k {17k, CrO, )* s 0.07 65 F cro, A,C,D,E, I, P, Qlincl)
Toshiba PC-3060 200 16%x11%x5% 40-12k {15k, CrO,)* 0.09 67 F Cro, C,F
PC4030 230 15%x11%x5% 40-12k {15k, CrO, 1" 0.09 67 T cro, A F
PC-5060 320 17%x13%x5% 40-12k {15k, Cr0,)” ] 0.08 63 F cro, | A
| PC-6030 750 16x7%x10 20-15k {175k, CrO, ) * 0.07 0 | F cro, | AD.EHIP
L -
Transaudio l 3500 150 n.a. 40-12k {14k, CrO,)* 0.18 57 T CrO,
| 4500 | 200 na. | 40-12k (14k, CrO, ) * 0.18 58 T cro,
| Uher CG-320 505 16x11x4% | 30-16k* 0.1 60 T Cro, A, B 1,8, Y
| CG-362 1,065 15%x11%,x4 20-14k {18k, CrO, }* 0.15 63 F Cr0, , FeCr D,J,P.Q,S
| CR-210 {port.) 590 7x7x2 l 20-15k 12 dB 0.12 561 F cro, A B, U Y, Z
Yamaha TC5118 260 17%x13x6% 30-13k {15k, CrO, }* 0.07 58 T CrO, , FeCr
TC-800D 310 12%x12%x3% 30-13k (16k, CrO, )* 0.06 58 T Cr0,, FeCr B,0 F
1 | TC800GL 390 12%x12%x3% 30-13k {15k, CrO,)* 0.06 58 T Cr0,, FeCr A.B,0,2Z
NOTES: All specifications are as reported by the manufacturer. Different standards are frequently ~ and review: the machine will switch automaticatly into play when _fast-forwarq or rewind is disen-
used in deriving the flutter and noise figures, so these specifications may or may not be directly gaged. G—microphone/line mixing provided (some of these facilities are considerably more elabo-

|
i

comparable. All machines are compatible with low-noise ferric-oxide tapes. Other tapes for which
specific bias and equalization settings appear to be provided are shown in the Tapes accommodated
column. With many of the machines, the user is instructed to set up for ferrichrome (FeCr) tape by
using chromium-dioxide (CrO-2) bias and "*normal™ equalization. However, since this does not con-
stitute a specific and individual ferrichrome adjustment, FeCr generally does not appear in the col-
umn in such cases. A number-of manufacturers providing CrO2 bias and equalization do not recom-
mend chromium-dioxide tape, usually preferring some ferric-oxide formulation designed to take
chromium-gioxide adjustments (and sometimes labeling the appropriate switch positions on their
machines "‘Special” {or some other designation) instead of “Cr02". However, since these ma-
chines will work properly with chrome tape (as well as with the tapes specifically recommended for
them), note is taken of the fact in the tables.

A—output-level control(s), which may be on the front panei or elsewhere. B—memory rewind, C—
machine’s Dolby circuits can be switched to decode Dolbyized FM broadcasts. D—FM multiplex fil-
ter (to eliminate the 13-kHz stereo pilot-carrier signal) can be switched in or out. E—user-adjusta-
ble Dolby calibration controls, generally accompanied by a Dolby-level test-tone oscillator. F—cue

rate than others). H-—dual-capstan tape drive. |—two-motor transport. J—three-motor transport.
K—three-head machine with record and play heads in a single housing. L—three-head machine
with record and play heads in separate housings. M—readily accessible record-head azimuth ad-
justment (found anly on three-head machines with separately housed record and pfay heads and
generally accompanied by some sort of test system to assist the user in making the adjustment)
N——separate Dolby circuits for recording and playback (“‘Double Dolby" on three-head machines
only). O—pitch control. P—solenoid-switched fransport functions. Q—remote control possible.
R—Akai's **Automatic Distortion Reduction™ sysiem {ADR). S—Philips’ **Dynamic Noise Limiter”
system (DNL). T-—the dbx 1§ noise-reduction system. U—automatic reverse (may function in both
recording and playback or in playback only}. V—automatic cassette loading. W—single meter nor-
mally registers the higher of the two channels, X—JVC's ANRS noise-reduction system. Y—built-
in speaker(s). Z—portable machine adaptable for car or other mobile instalfations {in which case it
can be powered from a 12-volt storage battery). a—automatic program seeking, sometimes with
switching to enable user to select any program*in a sequence desired. b—machine records and
plays eight-track cartridges as well as cassettes. ~—dB tolerances not specified. v—machine facks
Dolby circuits. n.a.—not available.
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CASSETTE DECKS

ly by a motion-sensing or optical system, or
it can be made manually at any time. Since a
bidirectional mechanism is inherently more
expensive than a conventional type, this
feature is found only in recorders in the $400
and higher price range.

® Heads. The heads of a tape recorder
share with the tape transport the major re-
sponsibility for its overall quality. The cas-
sette was originally designed to employ an
erase head and a single combination record-
ing/playback head contacting the tape
through two small openings in the cassette
case. Most recorders currently manufac-
tured employ a single record/playback head.
However, the requirements for optimum
performance of a recording head and a play-
back head are quite different, so a combina-
tion head must involve some performance
compromises. Specifically, a recording head
should have a fairly wide gap to transfer the
maximum amount of energy to the tape’s
magnetic coating, while the playback head
needs a very narrow gap to respond to the
extremely short high-frequency wave-
lengths on the slow-moving cassette tape.

When a combination head is used, it is
necessary to employ greater amounts of
high-frequency boost (equalization) to
achieve the required high-frequency re-
sponse. This in turn hastens the onset of
tape saturation, with the result that the im-
pressively flat frequency response achieved
by most cassette recorders can be realized
only at lower recording levels such as —20
dB. At higher signal levels the high-frequen-
cy response drops off markedly.

If the head functions couid be separated,
each could be optimized for its function—
erase, record, or playback—and the prob-
lems considerably reduced. By the exercise
of a great deal of ingenuity, several manu-
facturers have done just that, adapting the
three-head configuration of reel-to-reel to
the cassette format. The first to do so was
Nakamichi in the very expensive models
1000 and 700 ($1,300 and $850, respective-
ly). These machines use completely sepa-
rate recording and playback heads, with the
former contacting the tape through a narrow
opening in the cassette somewhat ahead of
the pressure pad. Because of the critical re-
quirement for parallelism between the sepa-
rate recording- and playback-head gaps, it
was necessary to make the record-head azi-
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muth adjustable so that it could be precisely
matched (given the tape skew likely to occur
between the two heads) to the actual azi-
muth of the playback head.

Another solution to the azimuth problem
is to be found in machines made by Akai,
Fisher, Hitachi, and Teac. Separate record-
and playback-head parts are permanently
built into a single housing, their gaps opti-
mized and permanently aligned to each oth-
er at the time of manufacture. The combina-
tion head fits through the normal head open-
ing in the cassette and contacts the pressure
pad in the conventional way. This is a much
less expensive technique than using physi-
cally separate heads, and it is naturally
reflected in the modest prices of machines
using ‘“‘two-in-one’’ heads—they generally
range from $200 to $600. Since the gaps are
so close, tape skew between them is negligi-
ble, and complex and expensive head-align-
ment adjustment systems can be done away
with.

With either approach to the head packag-
ing, a three-head machine uses separate
electronic sections for recording and play-
back so that the program can be monitored
from the tape an instant after being record-
ed. When the heads are in a common hous-
ing, the distance between their gaps is so
small that no audible time lag is heard when
switching from the incoming signal to the
playback-head output.

Not all three-head recorders have equal
capabilities, however. Aside from the nor-
mal differences one would expect in trans-
port quality and basic head performance,
there is the matter of the Dolby circuits,
which appear in all these machines. Even in
IC form Dolby circuits cost money, so the
less expensive three-head machines use a
single pair of Dolby circuits switched be-
tween recording and playback functions just
as in the case of a two-head machine. The
monitor output from the playback head is
not decoded and so does not have the cor-
rect frequency response and noise level; it is
therefore not fully effective as a check on a
recording in progress. Machines selling for
more than $400 use a ‘‘double Dolby”’ sys-
tem with four separate Dolby circuits so that
simultaneous encoding and decoding can
take place. The program can be monitored
and compared with the incoming program
with the assurance that any differences are
caused by the taping process (these differ-
ences are usually very small in machines of
this quality).

® Miscellaneous Features. There are nu-
merous operating features that can make
one machine preferable to another for a
specific application, even though they may
not have any significant effect on its sonic
fidelity. For example, many (but not all).cas-
sette decks have headphone outputs. They
are found on machines at all price levels,
and their presence or absence is not an indi-
cation of quality but merely of the design-
er’s philosophy. Tape-recorder headphone

outputs are usually meant to drive low-
impedance phones (8 to 16 ohms) and often
cannot give sufficient volume with the high-
er-impedance (200 to 600 ohms) phones.
Most machines with headphone outputs do
not provide a separate volume control for
headphone listening, but excessive volume
is not likely to be a problem with them in
any case.

A number of machines also do not offer
any control over their output level in play-
back. The output is generally matched to the
input recording level, so a 0-dB recording
level will result in playback at a 0-dB meter
reading. This may be acceptable, but it is
usually more desirable to be able to match
the playback level to the incoming signal
level present at the tape-output jacks of an
amplifier or receiver, and this is best done
with a separate playback-level control.

Portability, including battery operation, is
sometimes necessary for some cassette us-
ers. There are several portable machines of
excellent quality available from JVC, Naka-
michi, Sony, Teac, Uher, and Yamaha, all
of which can also be operated from an a.c.
power source. They are not to be confused,
however, with the small mono portables that
sell for $100 or less, for these are full-fea-
ture stereo decks, usually with noise reduc-
tion and full metering. Their prices (in the
$300 to $600 range) reflect their quality.

Most cassette transports have mechanical
controls in the familiar ‘‘piano-key’’ con-
figuration. Usually they are interlocked so
that the sToP lever must be pressed before
going from playing speed to one of the fast
speeds or vice versa. Sometimes a fairly
high finger pressure is required to operate
these controls, and remote control is not
possible. There is, however, a strong trend
in higher-price machines to use electrome-
chanical solenoids to operate the controls.
These are actuated by light-touch pushbut-
tons or similar controls, and internal logic
systems ensure that the tape won’t be mis-
treated when switching between operating
modes. Many of these recorders can be con-
trolled remotely through accessory devices.

® Front vs. Top Loading. The locations of
the cassette opening and of the machine’s
controls are probably its most obvious ex-
ternal features. So-called ‘‘front-loading’
decks have become very popular in recent
years, but most manufacturers of a broad
line of recorders produce both front-loading
and top-loading models. There are no inher-
ent performance advantages (