14276

MARCH 1977 « ONE DOLLAR

| Julian Hirsch takes a look at two decades of tape equipment | 1
Tips on buying a tape recorder ® Coming tape developments f
" Recording—do it right the first time e The noise dilemma |

HIRSCH-HOUCK LABS TEST REPORTS: JBL L166 Speaker System ® Kenwood KR-9600 AM/FM
Stereo Receiver  Sansui TU-9900 AM/FM Stereo Tuner  Yeaple Stereopillow “Nearphones” i

¢ g -
T1-092 X08
6 LY
e HLLHS AN310. 3
©RLMIN 9L 06399203 115725292




The average $600 receiver sounds as good as the new
Pioneer SX-650 until you start listening to prices.

If $600 is your kind of price, an SX-650 should qualify
as your kind of receiver. Not only will it give you the kind of
features and sound quality youd expect for that kind of
money; itll also leave you with roughly half your receiver
budget unexpectedly unspent. |

But suppose your idea of a receiver price is somewhere
under $300: The SX-650 is going to sound better to you than
anything you thought you could afford. Because it has more
power, a wider frequency range, less distortion, andfar
greater versatility than most other receivers in that category.

All this might sound a little extravagant; but an authentic
breakthrough, an achievement like the SX-650, doesn't
happen often. We've learned that when our promises seem
to sound especially rich, the best thing to do is simply
review thefacts. | ey e

It's a fact that the SX-650 provides a continuous power
output of 35 watts per channel, min. RMS into 8 ohms, from
20 to 20,000 Hz, with no more than O.3% total harmonic
distortion. It also delivers each instrument and voice at its
intended level, balanced within+ O.3% of the RIAA curve.

The facts of its stereo separation, selectivity and
‘sensitivity, however, must be experienced: numbers are

impressive, but sometimes only hearing is believing.

Youll also be impressed by what you don't hear from the
SX-650. You won't hear an assortment of background noises,
or the thousand miscellaneous acoustic devils that live in
the limbo between FM stations on lesser receivers.

On your next visit to a high fidelity dealer, listen to a
Pioneer SX-650 with any reasonably accurate speakers.

You'll find either its price or its performance amazing.
Depending on which you hear first.

~

U.S. Pioneer Electronics Corp., 75 Oxford Drive, Moonachie, New Jersey 07074
*For informational purposes vnly, the SX-650 is priced under $300. The actual resale price will be set by the individual Pioneer dealer at his option.

©LS. ONEER BLECTRONICS CORP, 1977

CIRCLE NO 52 ON READER SERVICE CARD







MODEL 3
& STYLUS COLOR

%-1Ys gm 34-1Y%2 gm %4-1Y2 gm

SEPARATION:
15Hz to 1KHz 26 db
1KHz to 20KHz 21 db
20KHz to 50KHz 15 db
20 Hz to 500Hz 20 db 20 db 20 db 18 db
50017z to 15KHz 30 db 28 db 25 db 23 db
15KHE to 20KHz 25 db 20 db 18 db 15 db

I. M. DISTORTION 2% 2% A% 15%
@ 3.54 cm/sec -2KHz-20KHz @12KHZz-20KHz z-20KHz ll2KHz-20KHz l1 21
.2 mil .2 mil 2%,
SyLus bi-radial
EFFECTIVE . .
TIP MASS 4 milligram ram |8 .6 milligram:Q .6 ; 1l :
E 01! - 30; { 30x10-¢ 30x10-¢ : |0 107 ]
COMPLIANCE i - e 'l cm/dyne I cm/dyne ’ i/ dyn 1/ m/dyne
: 38 cm/sec { ¥ 28 cm/sec
TR&%’EW\? @ - @ 1KHz - @ 1kHz |- ( @ 1 KHz @ 1KHz .
@ .9gm | @ 1% gm @ 13 gm.
CHANNEL W within 1:00: l wit - Wvithin'13%% doll within % db 13 within 1% db in 1%:db
BALANCE o5 z 2 [KHz @ 1KHz ) @ 1KHz
- 1 Y 100K ‘ s/ 47K ohms/. 'K.ohms/- ll 47K ohms/:l§ 47K ohms/

TOTAL 3

= g e 00§ 400-50 i
CARACITANCE : pt/channel. [ pf/channel | W - pi/channel | ‘pf/channel

OUTPUT i}
" @ 3.54cm/sec .

CIRCLE NO. 21 ON READER SERVICE CARD




FORMERLY HI FI/STEREO REVIEW

MARCH 1977 e VOLUME 38 e NUMBER 3

‘(e Equipment

NEW PRODUCTS

Roundup of latest audio equipment and accessories ..................... e 10
TAPE QUESTIONS AND ANSWERS

Advice on readers’ technical problems .. ....... ... Larry KLEIN ........ 20
AUDIO BASICS

On Buyinga Tape Recorder ... ... ... ..... ... .. c..eiie e i RaLPHHODGES ........ 24
TAPE HORIZONS

What's Coming UDP? ... . ... ... c.c.uieeunaraiaaaaainaaienaniianseieisoin... CRAIGSTARK ........ 32
TECHNICAL TALK

Tape Recorder Progress—1958t01977 .......... P JuLiaND.HiRsCH ...., ... 36

EQUIPMENT TEST REPORTS
Hirsch-Houck Laboratory test results on the Sansui TU-9900 AM|/FM stereo tuner,
Yeaple Stereopillow ‘‘nearphones,” Kenwood KR-9600 AMI/FM stereo receiver,

and JBL LI166 speaker SYSIEM .. ... .......uuoun et e JULIAN D. HiRsCH ........ 38
TAPE RECORDING

A professional shares his tips on how to do it right ... ... ... ... ... ... . .. ... .. JoHN WORAM ........ 68
NOISE DILEMMA

Is it possible to have full dynamic range without noise? ................ 0 I A DanNIEL QUEEN ........ 76
TAPE PROGRESS

The tape world looks a bit different from the manufacturer’s point of view . ........... CRrAIG STARK ........ 82

e SMusic

LOUDON WAINWRIGHT 111

““...as you get older you get smarter; I wasn’t very smart at nineteen’’ ............. NoeL CoPPAGE ........ 72
TATIANA TROYANOS
“...all that star stuff is old-fashioned dnd silly in an American” ... ... .. .. STEPHANIE VON BUCHAU ... .. ...80

BEST RECORDINGS OF THE MONTH
Opera: two new recordings of Wagner’'s Die Meistersinger
Instrumental: the Liszt piano concertos by Berman and Giulini
Vocal: Jackson Browne’s ““The Pretender’’ and Max Romeo’s “War Ina Babylon™

Jazz: Soprano Summit’s ““Chalumeau Blue’’ . .......... .. ... it 89
POPULAR DISCS AND TAPES ... . il ST 1 I 94
Melanie’s Back with ‘‘Photograph’ .................... T NOEL COPPAGE ........ 95
Paul McCartney and Wings: Live and Flying . ............... ............. i e [ Rick MiTtz . ... ... 101
Joni Mitchell’s ““Hejira’’: A Little Travelin’ Music ............................... NoEeL COPPAGE ... .. .. 106
The Streisand Version: A Star IS BOIM .. ... .ot i PETER REILLY ....... 110
Ballad for" AmeriCans sz s ms T st s bee 55% -9+ s D = X5 0 e« < AT A 3 PauL KRESH .. ..... 118
Kurt Weill’s Three Penny Opera  .......................... = SR P ERIC SALZMAN . ... ... 124
CLASSICAL DISCS AND TAPES
Pianist David Bean: Awfully Impressive ... .. ......... ...cccceiieiuneinii.i.. JAMES GOODERIEND . . ... .. 127
Frederick Delius’ Fennimore and Gerda ... ...............o.uiriieiinreaeaanan. . PauL KRESH ....... 136
Wagner's “Ring’’ Complete on CASSEIes .............ooiuiiniiine e, RareH Hobges . ... ... 144
(e “Regulars
EDITORIALLY SPEAKING . ... .. i e WILLIAM ANDERSON . . .. ...... 4
LERBERSSFOSNEHE EDITIOR o i - - eme - e e - - la - Col i ol af atiace se0sees ot o e ET w0l -ERD Al e |~ krals 7 8 bl - Gae el oo e 6
THEIPOPABEANT nteee A ¥im. o wr om0 exot . fo1 30 0 - o ml s ARl PAULETTE WEISS ........ 60
GOING ON RECORD . ..ot e e e e e JAMES GOODFRIEND ... ..... 67
ADVERTISERS’ INDEX .......... . SR B A - Kte G o Ehs IR e o 3 KSR e G G-l e ETIA - e e R kR . 150

COVER: Design by Borys Patchowsky; Photo by Bruce Pendleton

COPYRIGHT® 1977 BY ZIFF-DAVIS PUBLISHING COMPANY . All rights reserved. Sterea Review. March 1977, Volume 38, Number 3. Published
monthly by Zitf-Davis Publishing Company; Editorial and Executive Offices at One Park Avenue, New York, N.Y. 10016 Telephone: 212 725-3500. Hershel
B. Surbin. President: Furman Hebb, Execitive Vice President; John R. Emery, Senior Financial Vice President and Treasurer; Charles B. Seton, Secretary.
Also the publishers of Boating, Car and Driver, Cycle, Flying. Modern Bride, Popular Electronics. Popular Photography. and Skiing. One-year subscription
rate for U.S.. $7.98; U.S. possessions and Canada, $10.98. All other countries, one-year subscription rate $i2.98. cash orders only. payable in U.S. currency.
Second-class postage paid at New York. N.Y. and at additional mailing offices. Authorized as second-ciass mail by the Post Oftice Department, Ottawa,
Canada. and f;:)r payment of postage in cash. SUBSCRIPTION SERVICE: Forms 3579 and all subscriptioncorrespondence should be addressed to Stereo
Review. Circulation Department, P.O. Box 2771. Boulder, Colorado 80323. Pleaseallow at least eight weeks for change of address. Include yourold address. as
well as new—enclosing if possible an address label from a recent issue, Material in this publication may not be reproduced in any form without permission.
Requests for permission should be directed to Jerry Schneider, Rights and Permissions. Ziff-Davis Publishing Company. One Park Avenue. New York, New
York 10016.



Anderson

DISC QUALITY REVISITED

op topic in reader mail this past month
(see ‘“‘Letters to the Editor’’) has again
been the deteriorating quality of the Great
American Phonograph Record. Righteous in-
dignation is the tenor of most of these letters,
but a number of correspondents have moved
beyond initial outrage to give a little thought
to possible solutions.

One of those solutions—the “‘two lines’’
idea—has been proposed many times over the
years but has never been seriously tried—
quite probably because the industry still re-
members the (seemingly) endless difficulties it
experienced during the years of mono-to-
stereo transition as well as the more recent
experiments with stereo/quad double-stock-
ing. And they are probably right in their con-
tention that it would be economically infeasi-
ble to market their products in two (or more)
‘“‘grades’’ because of the ‘‘catch twenty-two”’
involved: if the premium were small enough
to tempt a reasonable number of buyers, it
would be too small to pay the costs; if it were
large enough to pay the costs, it would be too

large to attract enough buyers. There is there-
fore, I think, only one reasonable solution:
one quality level, and that level a high one.

Against the arrival of that great day, our
advice to quality-conscious record buyers is
to complain loud, long, and vociferously—but
civilly, reasonably, and persuasively as well.
Remember that the people you address are
dealing with pressures you probably don’t
know exist. A few you might think about:

(1) Competition Between Record Compa-
nies—It is extremely difficult to raise record
prices unilaterally (unless you want to go out
of business in a hurry). And, of course, rec-
ord companies could not conceivably get
together and agree to raise prices—even to se-
cure better quality—without opening them-
selves to the charge of price-fixing.

(2) The Great American Stockholder—He
will insist that his company make a profit for
the simple reason that those profits are prob-
ably what he lives on.

(3) Labor and Materials—Like many other
industries in these inflationary times, the rec-

ord industry is caught in a price squeeze be-
tween consumer resistance to higher prices
(resistance is easier when the item concerned
is a luxury—bought any coffee lately?) and
rising production costs.

Another common proposal is that we get
the government involved in ““policing’’ the in-
dustry. Frankly, the thought of getting anoth-
er bunch of *‘experts’” down in Washington
spending their time and our money trying to
solve problems Solomon couldn’t get a grip
on gives me a case of the pip. Chances are
that such an assembly of sages would be made
up of ex-record-company pensioners (the
only ones who know anything about it) still in
the grip of the fallacy that is at the root of the
problem: the notion that cost-cutting (and the
low quality that goes with it) is the only way
to make a buck in the record business.

What we face in overcoming this myopic
view is a simply enormous project of re-edu-
cation. The public must understand that high-
er quality will mean higher prices for records.
Manufacturers must be willing to face up to
the seriousness of the quality issue on an in-
dustry-wide basis; this should probably be
done through their own trade association, the
RIAA (Recording Industry Association of
America). And individual companies must re-
educate their employees and their stockhold-
ers to see that the quality issue, if not tended
to now, will inevitably affect company image
and long-term profits whatever the short-term
gains may be.

Signs of the times: RCA has just announced
an increase in the price of its Red Seal line (to
$7.98); it is reasonable to expect that others
will follow shortly. It would be nice to think
that at least part of this increase will go into
higher quality, but more realistic to trace it to
rising production costs (phono-disc vinyl is
made out of oil, after all) and retailer pressure
to provide more headroom for discounting. It
is salutary to remember, however, in this
March Tape Issue, that cassette quality con-
tinues to improve (almost everybody, includ-
ing RCA, now Dolbyizes) and that those little
tapes use very little vinyl. Provocative
thought: do we not already have—almost—a
kind of quality-based double-stocking?
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When you’re buying speakers, you want
to talk specs. And we don’t blame you.
In fact, we encourage it. Because when
you invest your good money in a pair
of speakers, you want more than just a
pretty cabinet.

Consider the new Jensen Spectrums.
These good sounds didn’t just happen.
Theyre the result of extensive engi-
neering efforts and exhaustive testing.
Testing that ranged from exacting mea-
surements in laboratory “live” rooms
and anechoic chambers to in-depth con-
SuUmer surveys.

Examine our Spectrum Model 540.
It’s an excellent example of the superb
specs you'll find throughout the Jensen
Spectrum Series.

The Spectrum 540 is a 3-way, 4 ele-
ment system that is so efficient it can
be driven with as little as 10 watts
continuous power. Its maximum power
rating is 75 watts continuous.

The woofer is a 12 long-throw, high
compliance design. Special acoustic
suspension and infinite baffle enclosure
give you extremely low distortion. And
a high temperature voice coil affords
high power handling. Magnet structure
weight is a hefty 4%% lbs. with a Gap
Flux Density of 10,000 Gauss.

Two 3%" cone midranges give ex-
cellent power handling and eliminate
break-up in the critical midrange re-
gion. Tuned isolation chambers control
response at the low end of the midrange
spectrum. They also provide acoustical
isolation in the cabinet between the
midranges and the woofer. An edge
damped rim suspension with specially
treated molded cone offers sharp, clear,
midrange reproduction.

A 114" Mylar® rear damped hemi-
spherical dome tweeter offers a disper-

sion of 170° Its large,lightweight voice
coil gives high power handling, yet
maintains a low mass for good high
frequency reproduction.

Tweeter and midrange controls allow
you to adjust your Spectrum System ta
room conditions and listening prefer-
ences; controls are front mounted for
convenience, continuously variable, cal-
ibrated in db attenuation from a max-
imum, or flat, response.

FREQUENCY RESPONSE

i
J
Il
!
1

About as flat as you can get...and that’s
good. The Frequency Response Range
is an admirable 25 to 25,000 Hz.

TONE BURSTS

“Blurring” and “Overshoot” are reduced
to a minimum in this acid test of tran-
sient response. The Spectrum 540 re-

SOUND LABORATORIES

Diwision of Pemcor, Inc. Schiller Park, lllinois 60176

produces each waveform accurately
with low distortion.

TOTAL HARMONIC DISTORTION
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Distortion is kept to a minimum in
Jensen Spectrum Speaker systems.

The cabinet is built with solid walnut
front moldings and walnut veneer on
wood composition panels. All walnut
surfaces are hand rubbed for a rich
luster and beauty. The baffle is finished
in an attractive, durable black pebble
grain.

In short, Jensen Spectrum speakers
aren’t designed to put out the most
amount of bass or the most amount of
treble. They’re designed to put out the
right amount. We consider them to be
the best speakers we’ve produced in 50

'years. Simply because when it comes to

sound reproduction, they’re extraordi-
narily accurate. And that’s what specs
are all about.

For further information and name of
your nearest authorized Spectrum
Dealer, write to: Jensen Sound Labora-
tories, Dept.SR-374136 United Parkway,
Schiller Park, lllinois 60176.
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LETTERS TO THE EDITOR

Disc Quality

@& W.R. Kane’s letter in the December issue
presents a valid complaint regarding the mis-
erable state of phonograph disc quality. It is
painfully obvious that the quality of disc
pressings has been declining while that of the
hardware used in recording and reproducing
the information found on discs now ap-
proaches perfection. This fact is especially ir-
ritating as there are a number of techniques
which the record industry could practice in
order to increase the quality of its product.
These include the use of top-quality vinyl and
the prompt replacement of worn pressing
masters. I understand that such techniques
are inexpensive in relation to the final con-
sumer cost of a disc. Perhaps the industry
could produce two lines of each recording and
charge accordingly for the quality differences.
At least some consumer choice is warranted
in the matter.

Do you have any suggestions as to what
effective action concerned disc-purchasers
might take to help remedy this problem? I
suggest that the FTC establish standards for
disc quality as it has done for so many other
consumer products.

CARL G. BORDEN
Piedmont, Calif.

For a discussion of the points raised by reader
Borden, see this month’s “‘Editorially Speak-
ing,”” paged4.

® I have been told by clerks at major New
York record stores that they are charged for
returning defective records. If this is true, I
think it is disgraceful! Retailers who are
charged for returning defective merchandise
which customers have returned to them
should boycott those record companies main-
taining such a policy, particularly when it
seems to be the policy of many of them to
produce faulty merchandise to begin with.
THOMASP. LEwIs
White Plains, N.Y.

The Editor replies: It is not true, though it is
easy to understand why some hard-pressed
clerk might have recourse to such a fiction—
remember that he has to deal with much more
defective merchandise than any individual
customer. Return rules at most record shops

6

are standard: an unopened (shrink-wrapped)
disc may be returned for anything of equal val-
ue (a lot of gift records go this route); an
opened defective disc may be exchanged, but
only for another copy of the same (the reason
for this is that far too many naughty young-
sters buy a record, take it home and tape it, re-
turn it as “‘defective,’’ exchange it for another
disc which they take home and tape, and so
on); in some cases the store will permit re-
placement with a different disc if you pay a
premium of 50¢ or so (that has now gone up in
most cases to a dollar, and naughty young-
sters may have had something to do with that
t00).

® I0’s been said so many times lately that ev-
eryone is no doubt tired of hearing it, but rec-
ord quality in general stinks. I recently pur-
chased a Linda Ronstadt album on Asylum. I
couldn’t hear the pops and crackles because
the stylus wouldn’t stay in any one groove
long enough. At the record store we opened
three more copies, but all were badly warped.
To get rid of me they talked me into taking an
album of Queen instead. I quickly tired of its
snap, crackle, pop, so I turned on my AM re-
ceiver. I spent the evening listening to my
neighbor’s CB.
ROD SWEETLAND
Sacramento, Calif.

CB Interference

® As anaudiophile and CB enthusiast and an
owner of a communications shop, I have a
few comments to make on Ralph Hodges’
“*Audio Basics” column on CB interference
(January). There are certainly a lot more peo-
ple who own and operate stereo equipment
than there are those who own and operate CB
equipment. As a rule of thumb, most CBer’s
operating base stations (where CB RFI comes
from) are surrounded in their area by those
owning stereo equipment. Yet, in a given area
of, say, one square block, the CBer will throw
RFI on only one or two receivers. (I am
speaking of the CB operator who complies
with the FCC standards of four-watt output.)
This would suggest that the RFI received by
the stereo enthusiast is a result of some dys-
function in his audio receiver and not because
of the CB station.

In the instance of the CBer who is running
illegal power output, I agree that he is to be
held responsible for RFI as well as TVI, CB
“bleed-over,”” and numerous other types of
interference. The FCC already has the neces-
sary laws to handle such cases but not the
manpower to enforce the regulations.

R. E. ROCKWELL
Monrovia, Calif.

Ralph Hodges replies: It wasn’t—and isn’t—
my purpose to wage a vendetta against CB,
but merely to describe the controversy and its
implications. However, I think reader Rock-
well misses an important point. If a sound buff
disturbs your sleep at nights, you can (in most
communities) call the police and have him
shut down. If he continues to annoy you, you
can gather evidence, hale him into court, and
very often win your case. In the future it is very
likely that your powers to pull his plug will in-
crease, since it has been the recent tendency of
law to restrict the activities of noise makers
(especially nonessential ones) more and more.

However, if CB gets into my audio system I
cannot look to the police or the courts for as-
sistance, since the law is mute on the subject
except to guarantee the CBer his right to
broadcast. Nor can I successfully take the
manufacturer of my equipment to court, be-
cause the law at present finds no fault in his
equipment’s being r.f.-sensitive. If the new law
goes into effect, the audio manufacturer will
have to design his equipment to pass the
FCC’s interference tests, and I will have to
help pay the manufacturer’s costs by paying
more for my equipment. And if I then still have
an r.f. problem (an entirely likely possibility,
according to the FCC, since they don’t antici-
pate that their test will or could be all-inclu-
sive), I am right back where I started from.
The manufacturer cannot be held responsible;
after all, his equipment passes the tests.

Far from having an equal right to ply his
hobby, the amateur radioist has, under the
taw, a much greater right than the audiophile
at present. The law doesn’t define any rights of
the music listener in this context, and therefore
it can be said that those rights, technically, do
not exist. Also, I'm not sure I'd go along with
the idea of equating rights in this way. Society
might be inclined to condone the activities of
the compulsive pyromaniac (who presumably
derives pleasure from his arson) as readily as
it does those of the birdwatcher, except that
society has decided that the pyromaniac
causes intolerable inconvenience to various
other people. And that’s the court in which the
bull lies now. Other people—Iots of them—are
being seriously inconvenienced. You cannot
expect then to keep quiet about it forever.

Guitar Rip-off

@ James Goodfriend’s January 1977 column
on musical rip-offs was well-written and to the
point. Unfortunately, the impact of his mes-
sage was, for me at least, substantially dis-
sipated later on in the issue when Stephanie
von Buchau fell prey to a bit of deception by
John Williams and Columbia Records.

John Williams may indeed be a ‘“‘technical
wizard in every aspect of guitar playing.”
However, he did not transcribe the Chaconne
from Bach’s Violin Partita No. 2; his rendi-
tion, like others of this piece on the guitar, is
nothing other than Johannes Brahms® ar-
rangement for piano left-hand only (Studien

(Continued on page 8)
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details.. A DIFFERENT KIND OF RECORD CLUB

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

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

Look at these benefits:

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

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

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

SCHWANN CATALOG
lists thousands of titles; classical,
pop, jazz, ballet, opera, musical shows,
folk, rock, vocal, instrumental, country, etc.

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

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

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

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

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

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

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

e DISCOUNT MUSIC CLUB, INC. DEPT. 937 1

: 650 Main Street, New Rochelle,N.Y. 10801
I 1
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fiir Pianoforte Nr. 5). A careful listening to
Williams®’ performance while following the
Brahms arrangement will reveal only very
slight differences, and those confined to one
or two passages.

One might note in closing that Brahms enti-
tled his work ““Chaconne von J.S. Bach, fiir
die linke Hand allein bearbeitet,”” thus explic-
itly disclaiming any authorship of the work.
One can wish that modern performers would
be equally modest.

CHAYIM HERZIG-MARX
Evanston, 11l

Christopher Parkening

® Why did Stephanie von Buchau, in her
article on classical guitar music, neglect Se-
govia’s renowned student, premiére virtuoso
-guitarist Christopher Parkening? This is akin
to writing about classical piano music and
leaving out Horowitz or Rubinstein!
JoeL S. RicHMoN
Piedmont, Calif,

The article was a roundup of fairly recent gui-
tar recordings. At the time it was written Park-
ening had not made a new recording since
1971. His current release, ‘‘Parkening and the
Guitar’ (Angel S$36053), was not received in
time for inclusion.

Stylus Magnification

@ Julian Hirsch’s phono cartridge article in
January contains pictures of phonograph styli
taken with the scanning electron microscope.
We have noticed that the captions supplied
for Figure 2 and Figure 6 require small correc-
tions. Magnification in Figure 2 is more like
1000 x because the groove shown is about 1.5
mils wide. This probably occurred during the
process of reducing the size of a photograph
from 8 x 10 inches to the published version.
The caption for Figure 6 should have read
“With magnification of over 2000x a stylus
does not appear smooth.’”” Magnification in
this shot is actually close to 5000x.
GEORGE ALEXANDROVICH
Stanton Magnetics, Inc.
Plainview, N.Y.

Rubinstein’s Petrouchka

& In his January review of the new Weissen-
berg Petrouchka, Eric Salzman states that the
set of piano pieces from this work was made
for Artur Rubinstein who, he believes, never
performed it. I was at Symphony Hall in Bos-
ton on February 17, 1952, when Petrouchka
was performed to perfection by Mr. Rubin-
stein. The work was also part of the 1971
monumental series of recitals given by Mr.
Rubinstein in Carnegie Hall. I believe these
recitals were recorded by RCA but that only
one disc of Debussy, Prokofiev, Villa-Lobos,
and Szymanowski was released. Perhaps a set
similar to RCA’s Heifetz collection will be
done for Artur Rubinstein.
JosepPH BEAUDOIN
Stoughton, Mass.

Small Labels

® Ira Mayer’s article on small record labels
in January was enjoyable even though obvi-
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ously limited in scope and length. However,
Mr. Mayer implied that issuing a record on a
small scale was a relatively inexpensive oper-
ation. That still might apply to the single-artist
folk disc, but not if you’re trying to record a
six-piece jazz band. Since our start just four
years ago most costs have increased alarming-
ly. These rising costs force the small label to
seek either higher prices for each disc, greater
distribution, or a combination of the two.
Like it or not, our prices are compared to gen-
eral pop labels, and we can’t stray too far
above those. There seems to be a psychologi-
cal block among even the most devoted fans
in this area.
PLATO SMITH
Land O’ Jazz
New Orleans, La.

Manuguerra

@ 1 wholeheartedly concur with George Jel-
linek’s high marks for Matteo Manuguerra’s
Baron Scarpia in his January review of Deut-
sche Grammophon’s newly released Tosca. [
hope Mr. Manuguerra will soon record a disc
of tenor-baritone duets with Carlo Bergonzi.
Contrariwise, I deplore the sketch of Luciano
Pavarotti (on page 132) dressed as Santa
Claus and encircled by the words ‘‘Merry
Christmas from the World’s Greatest Tenor.”
Bah! Humbug! Mr. Pavarotti has yet to attain
sainthood among tenors, and the gifts he
brings us could all be placed in one small
stocking!

THOMAS R. WILSON

Downers Grove, Ill.

Nothing New

@ In the December Equipment Test Reports
you pointed out that electronic direct-drive
turntables first appeared only a few years ago.
Not so. On page 524 of the April 1917 issue of
Popular Mechanics there appeared a news
item about a ‘“‘slow-running electric motor
that has been designed for operating phono-
graphs, the armature [being] part of the turn-
table,”” so there is at least one prior claim to
the distinction of ‘‘first.”
RICHARD S. BENNETT
Falls Church, Va.

AM/FM

® I would like to thank and congratulate
Noel Coppage for expressing his views on FM
radio in his November review of Steve Mil-
fer’s “‘Fly Like an Eagle.” I’m glad someone
else agrees with me that there is a growing
problem with FM adopting AM programming,.
This may be the reason for the growing FM
penetration in North America. Let’s hope it
doesn’t get to the point of absurdity.
RoB EpisoN
Lakefield, Ont., Can.

Correction

@® The review of “ObaKoso®’ on page 120 of
the December issue carried a misprint in its
mailing information. The correct address
from which to order this recording is: Tradi-
tional Music Documentation Project, 3740
Kanawha Street, N.W., Washington, D.C.
20015.

STEREO REVIEW



Every serious listener knows that separate tuners and amplifiers offer greater system vessatility and
flexibility than the all-in-one receiver. But Scott separates stack up where it really counts—
performance. ;
Every one of Scott’s complete line of tuners and a:nphﬁers is engineered and designed /
to give you all the performance features you expect, at a price no higher than -
many receivers currently on the market. ;
Scott's T 526 AM/FM Stereo Tuner and A 436 Integrated Power
Amplifier provide such important performance fearures as front
panel Dolby de-emphasis switching, a phase locked loop
multiplex section and linear motion calibrated controls.
And that’s only part of the story. Compare these
important performance features with any
other medium-priced tuner and
amplifier on the market today.

The Scott T 526 Tuner

IHF sensitivity rated at 1.9 ;V, S/N
ratio 68 dB and a capture ratio of
1.5dB.

Signal strength and center channel
tuning meters.

Four gang tuning capacitor for better
image rejection.

AM section designed around a tuned
RF amplifier using J-FET for improved
signal-to-noise ratio.

AM noise suppression circuitry.

The Scott A 436 Amplifier
42 watts RMS per channel, driven
into 8 ohms from 20 Hz to 20 kHz with
no more than 0.3% THD.

True logarithmic meter amplifier
obviates the need for range switching.
Individual channel power level
meters calibrated in % of full power
output capability eliminates confus-
ing dB and VU readings.

Two completely independent tape
monitors allow two tape recorders
to be used simultaneously for direct
tape-to-tape copying.
Instantaneous electronic protection
circujt in the output stage.

IM distortion lower than 0.15% for a
cleaner sound without listening
fatigue.

High and Low filters, two auxiliary
outlets and mic inputs.

And the Scott T 526 and A 436 come complete with
professional rack-mount handles, and are backed by a three-year,
parts and labor limited warranty.

For specifications on Scott’s complete line of audio components, write or call
H.H. Scott, Inc., 20 Commerce Way, Woburn, Mass. 01801. (617) 933-8800. In Canada: Paco
Electronics, Ltd. , Quebec, Canada. In Europe: Syma International S.A., 419 Avenue Louise, Brussels, Belglum

i SC O
The Name to listen: to.

Receivers/Tuners/ Amplifiers/ Turntables /Speakers
CIRCLE NO. 100 ON READER SERVICE CARD




ew Products latest audio equipment and accessories

New Head for Advent
Cassette Deck

[0 The new Advent 201 A stereo cassette deck,
an evolutionary successor to the Model 201,
has a *‘Sendust” alloy record-playback head
that is reported to combine the desirable per-
formance characteristics of permalloy with
the wear resistance of ferrite materials.
Another added feature of the 201A is a stereo-
headphone amplifier, the output of which is
connected to a standard phone jack on the
side of the unit. The transport of the original
201 is retained, as are all the control and per-
formance features, including the single re-
cording-level meter that can be switched to
read either channel or the higher of the two.

Frequency response of the 201A is 28 to
15,000 Hz +2 dB, with an A-weighted signal-
to-noise ratio exceeding 60 dB with chromi-
um-dioxide tape and 57 dB with ‘‘standard”’
tape. Wow and flutter are less than 0.08 per
cent (JIS weighting). Distortion, which is tape
dependent, will not be affected by more than
0.1 per cent by the electronics up to and
beyond tape saturation. The Advent 20iA
measures approximately 14 x 4% x 9% inches;
it is supplied with a plastic dust cover. Price:
$399.95.

AR’s New Catalog
Includes Speaker
Design “Philosophy”

0O Acoustic Research’s new full-color catalog
(thirty-six pages) describes in detail the com-
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pany’s current loudspeaker line and its ap-
proach to sound reproduction in general. The
first part of the catalog deals with the standard
of accurate reproduction as defined by AR, as
well as the testing and manufacturing of AR
speaker systems. The concluding sections
deal with speaker evaluation, installation, and
use, plus the physics of sound production and
reproduction. The catalog is approximately
paperback size (8%4 x 5% inches); it is avail-
able free from selected AR dealers or for $i
from Acoustic Research, 10 American Drive,
Norwood, Mass. 02062.

De Luxe Tape Deck
From Technics

O An “‘Isolated Loop’’ tape-drive system is a
feature of the RS-1500US stereo open-reel
deck from Technics by Panasonic. The Isolat-
ed Loop employs a single large capstan with
two pinch rollers that engage the tape at the
beginning and end of the loop. Forming the
loop itself is a cluster of four heads (half-track
erase, record, and playback, plus quarter-
track playback) and a guide roller at the bot-
tom. The roller carries stroboscopic markings
thac are illuminated by a strobe lamp. The
capstan motor is speed-governed by a quartz-
crystal oscillator and a phase-locked loop,
providing speeds of 15, 745, and 334 ips. Sepa-
rate direct-drive motors power the reels,
which can be up to 10% inches in diameter.

The RS-1500US transport has all-electronic
rather than electromechanical (solenoid)
switching. Among other features are front-
panel bias and equalization switching for dif-
ferent tape types, a pitch control with a range
of 12 per cent, a real-time index counter, and
various facilities for tape editing and splicing.
The recording-level meters are true average-
reading devices switchable in sensitivity. A
timer can be connected for unattended re-
cording. Heads are readily replaceable and
are said to be alignable by the user.

Frequency response is 30 to 30,000 Hz at 15
ips and 30 to 25,000 Hz at 74 ips, both +3 dB.
The weighted signal-to-noise ratio is 60 dB,
and wow and flutter are 0.018 per cent (wrms)
at 15 ips. The dimensions of the machine are
18 x 17% x 10V inches; it weighs 51 pounds.
Price: approximately $1,500.

Circle 115 on reader service card

AR

Robins Splicer Takes
Cassette, Eight-track,
Open-reel Tape

O A new Robins splicing jig has side-by-side
grooves for the Y4-inch tape of eight-track car-
tridges and open-reel as well as the narrower
tape used in cassettes. Spring-loaded fingers
that can be flipped to one groove or the other
hold the tape that is to be cut by a single-
edged razor blade and then joined by standard
splicing tape. A length of double-face tape is
supplied to secure the jig to a tape machine or
other convenient surface. The splicing jig is
Robins catalog No. R26060. Price: $2.89.
Circle 116 on reader service card

Sherwood’s 120-watt
FM-only Receiver

O The S8910 closely resembles the other top
Sherwood receivers in performance and ap-
pearance, except that it lacks an AM tuner
section. Its continuous-power output of 60
watts per channel is available at any frequen-
¢y from 20 to 20,000 Hz with no more than 0.1
per cent harmonic or intermodulation distor-
tion. The FM section employs Sherwood’s
“‘digital-detector circuit” together with a
phase-locked-loop multiplex stage. Usable
sensitivity is 1.7 microvolts, with 2.7 mi-
crovolts needed for 50-dB quieting with a
meno signal. Capture ratio is 1 dB, AM sup-
pression is 65 dB, and spurious-response re-
jection is 95 dB. Alternate-channel selectivity
is 75 dB.

Special features of the S8910 include provi-
sions for monitoring from and dubbing be-
tween two tape decks, switching between two
pairs of speakers, connections for a four-
channel matrix adapter, and FM de-emphasis
that is switchable between 75 and 25 mi-
craseconds (to facilitate the use of a Dolby

(Continued on page 12)
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ElCt Ifyou re COHCe T ed
- aboutsmoking, you should
know something about

You might not know it. but cigarette smoke 1
mostly gas—many dlfferent kinds. Not just ‘tar
and nicotine.

And despite what we tobacco people think,
some critics of smoking say it’s just as 1mpcnant to
cut down on some of the gases as :
it is to lower ‘tar’ and nicotine.

- No ordinary cigarette does
both. But Fact does.

Fact is the first cigarette with
the revolutionary Purite’ filter. Ard
Fact reduces gas concentrations
while it reduces ‘tar’ and nicotine.

| Read the pack. It tells how
you get the first low gas, low “tar
smoke with good, rich taste.

Taste as good as the leading
king-size brand.

And that’s not fiction.
That’s a Fact.

| That Cigarette Smoking Is Dangerous toYour Health. Rgular, 14 mg. "tar,” 1.0 mg. ricoting; Menthol,
; I3 mg."1ar,” 1.0 mg. notine. 2v. par ccarctte, b F12 method,  ssawsco.




New Products iotest audio equipment and accessories

decoder on Dolbyized FM broadcasts). In one
position of the speaker-selector switch, rear
speakers are connected to the receiver’s out-
puts differentially, providing a simple speaker
matrix for simulated four-channel effects.
The S8910’s dimensions are approximately
21% x 6 x 15% inches. A wood cabinet
finished in walnut veneers is supplied. Price;
under $500.
Circle 117 on reader service card

Second-generation
Audionics Amplifier

0O The HP series of stereo power amplifiers
offers evolutionary refinements over the origi-
nal Audionics products. The new PZ3-II in
particular, rated at 100 watts per channel con-
tinuous within the full audio band with no
more than 0.03 per cent harmonic distortion,
is now optionally available with peak-reading
output-level meters and a black-anodized
front panel suitable for rack mounting.

The full complementary-symmetry design
of the PZ3-1I includes what Audionics calls a
“‘dynamically biased’ output stage, said to be
responsible for reduced notch and high-fre-
quency distortion. Wide-bandwidth driver
and output transistors are used, while the au-
dio passband has been deliberately timited to
70,000 Hz. Input for rated output is 1 volt into
the amplifier’s 22,000-ohm input impedance.
The signal-to-noise ratio exceeds 95 dB. Di-
mensions: 19 x 6 x 15 inches. The PZ3-1I is
$529 equipped with meters and gain controls.

Circle 118 on reader service card

Goldring’s Low-mass
Phono Cartridge

0O Hervic Electronics is the importer of the
Goldring G900 SE stereo phono cartridge, a
design whose weight of only 5 grams is made
possible by the use of new materials and con-
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struction techniques. The G900 SE is a mov-
ing-magnet cartridge designed to track over a
stylus-force range of 0.75 to 1.5 grams. Fre-
quency response is 20 to 20,000 Hz +2 dB,
and stereo separation is nominally 25 dB. The
output of the cartridge is 1 millivolt per centi-
meter per second of recorded velocity, witha
recommended load of 47,000 ohms shunted
by a capacitance of 150 to 200 picofarads.

The G900 SE’s stylus is elliptical in shape,
with dimensions of 0.7 x 0.2 mil. The pickup
provides a vertical tracking angle of 24 de-
grees. Price: $120.

Circle 119 on reader service card

Ampex Announces
Semi-Pro Recorder

O After a long absence, Ampex has returned
to the audio-hobbyist market with a new
open-reel tape deck suitable for professional
or audiophile use. The ATR-700 is available in
half- or quarter-track stereo versions and
even in mono (full-track). The three-motor,
solenoid-switched transport is equipped with
various editing features such as a pause con-
trol, a switch that disables the tape lifters, and
a “‘tape-spill” function that permits operation
without the take-up reel being used. Either
gap on the record head can be switched to
playback duty for track synchronization.
Controls include four-in, two-out mixing ca-
pability, a master recording-level control, and
a variable-speed adjustment operable on all
three speeds (15, 7Y%, and 334 ips). The two
built-in microphone preamplifiers have bal-
anced inputs.

The ATR-700 is set up for various types of
Ampex tape as well as for Scotch (3M) 250.
Front-panel switches provide three different
positions for both recording bias and equali-
zation. With the recommended tapes, fre-
quency response is 40 to 18,000 Hz at 15 ips,
40 to 15,000 Hz at 7% ips, and 40 to 7,500 Hz
at 334 ips, all =2 dB. Signal-to-noise ratio (A-
weighted) is 55 dB for quarter-track and 60 dB
for half-track. Wow and flutter (NAB) are
0.08 per cent for the two higher speeds. The
machine takes reels up to 10Y% inches.
Approximate dimensions are 2134 x 17 x 9%

inches. Price: $1,695. An optional remote
control with 16-foot cable costs $115. A porta-
ble carrying case will also be available.

Circle 120 on reader service card

Tandberg’s Hexagonal
Loudspeaker

00 The Fasett speaker system, new from
Tandberg, is a compact design (11 x 9%2 x 834
inches) that presents a hexagonal profile when
viewed from the front. Within the bass-reflex
enclosure are a 5-inch woofer and a 2Y4-inch
cone tweeter. The multiple sides of the enclo-
sure provide for a number of mounting
schemes, including installation with drivers
fiacing directly-at or somewhat away from the
listener, or drivers angled somewhat upward.
The Fasett can also be hung, or attached to
the wall by means of keyhole slots in its rear.

The Fasett system’s impedance ranges be-
tween 4 and 8 ohms, and its power-handling
capability is 25 watts continuous or 40 watts
program material. An input of 6 watts pro-
duces a 96-dB output level at a distance of |
meter. Frequency range is 50 to 20,000 Hz.
The Fasett is available in black, antique
-white, and orange. Price: $160 per pair.

Circle 121 on reader service card
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Cassette Deck with
Automatic Program
Sequencing

0 **Automatic Program Locate Device’’ is
Sharp Electronics’ nomenclature for the se-
quential programming system in the Optonica

(Continued on page 17)
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The diagrams show the phase
and amplitude character-
istics of Technics Linear Phase
and three otherleading
speaker systems.

The other speaker
systems, including those pro-
moted with “phase linearity,”
show severe phase shifts at
different frequencies* But, as
you can see, Technics Linear
Phase Speaker Systems show
an unprecedented flatand
linear phase response. This
results in more precise posi-
tioning of instruments in
the stereo sound field.

What does all this mean
toyou?

Waveform fidelity you
can hear...and see. For the
first time in audio history there
is a speaker system with not
only wide frequency response,
but complete linearity: Flat
amplitude/frequency
response and linear phase/
frequency response.

o 'y volumes; just music, pure and
ol ~ A /""J\\/ . . Mg
= i simple, as it was originally
wf AL || Avpms H{\ played. Live.
,e s And if specifications are
| \\J\,J Phase g v 0 ict List
% i e music to your ears. Listen
20Hz 50 100 200 E)O\":ZM 5 10 J'A’D 40:?.;. to these:
Conventianal Speaker System. SB-7000A: 3_Way speaker
198} 3 | system with 1334” woofer,
NP =i 4%" mid-rangeand 1%"” dome
VAN E i tweeter. Output level (1M)
o ww 0f 90.5 dB/watt.
80— R s iy SB-6000A : 2-way speaker
L W S system with 12” woofer and
20z 50 00200 B0 Kz 2 5 10 20 40 system wi wooiera %
Staggered Speaker Configuration. 1 1/4 4 dome tweeter. Output
o | ‘ level (1M) of 91.0 dB/watt.
H S = e VA SB-5000A: 2-way speaker
® Amalude T o - SYstem with 10” woofer and
o %1"“3' 2% ” tweeter. Output level
L %
3 | T (M) of 92:0 dB/watt.
20Hz 50 100 200 S0 iz 2 5 10 o0 : “The SB-7000A cone-type
Systemusing Filler Driver. unit-s are made fl"()m anew
o)) | AL triple layer TC/aramid fiber.
LT apiuce \ This combines lightness with
{|enase  high Young’s modulus
NS le"  (strength) for smooth piston
i Pras |- motion and low distortion.
(20Mz 50 100 200 500 Thiz L The high-efficiency dome-
Technics Lirear Phase SB -7000A.

Technics SB-7000A, SB-6000A and
SB-5000A. The world’s most linear phase
speaker systems. No more wandering
stereo imagery, no more bass loss at high

type tweeters in the SB-7000A
and SB-6000A use a diaphragm of heat
molded expanded polyurethane on a silk
cloth base.

Sounds great, doesn’t it. But there’s
really only one way to be truly convinced.
Listen to Technics Linear Phase Speaker
Systems. Now available for demonstration at
selected audio dealers for very selective ears.

*Test data and methodology available upon-written request. W-ite
Mr. James Parks, Technics Dept., One Panasonic Way, Secaucus,
New Jersey 07094.

by Panasonic
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RT-3535 stereo cassette deck. The system is
controlled by nine push keys labeled 1
through 9. The numbers are meant to corre-
spond to recorded selections on the cassette;
these selections are played in the order in
which they are entered on the keyboard. A
circuit within the deck locates and “‘counts’
the intervening unrecorded sections to identi-
fy each selection. A tenth CLEAR key wipes
out the sequence and prepares the system for
new commands. An LED indicator identifies
the selection being played by number.

The RT-3535 is a front-loading two-motor
machine with Dolby noise reduction and
switchable bias and equalization for all cur-
rent tape types. There is also a switchable lim-
iter circuit to automatically prevent over-
recording and a novel SPACE function that in-
serts an appropriate unrecorded interval be-
tween selections when a recording is being
made. Frequency response is 30 to 15,000 Hz
with “‘normal’’ tape, 30 to 16,000 Hz with
chromium-dioxide tape, and 30 to 17,000 Hz
with ferrichrome, all +3 dB. Signal-to-noise
ratio is 58 dB without Dolby circuits; wow
and flutter are 0.04 per cent (wrms). Approxi-
mate dimensions of the RT-3535 are 18%5 x 534
x 14 inches. The machine has simulated wal-
nut side panels. Price: about $430.

Circle 122 on reader service card
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SAE Device Reduces
Disc Ticks and Pops

[0 The Model 5000 from Scientific Audio
Electronics is described as an *‘Impulse Noise
Reduction System’ intended specifically to
suppress or eliminate the clicks, pops, and
scratches that intrude on disc-record repro-
duction. The operation of the device is based
on the differences that distinguish such noises
from program material, including attack and
decay times and phase characteristics. An
electronic ‘‘program’’ circuit, together with a
logic circuit, detects the presence of impulse
noise and interrupts the audio signal for its
(usually very brief) duration. In addition, the
recorded material just before the noise is used
by the Model 5000 to “‘fill in"’ the interruption
with a suitable extrapolated signal that thor-
oughly masks the operation of the device.

The SAE 5000, which is intended to be in-
stalled in the tape-monitor loop of an audio
system, is a stereo processor with a continu-
ously variable sensitivity control. Pushbut-
tons defeat the action of the 5000 and also in-
vert it, so that the only sounds you hear are
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the clicks and pops that are being removed,
rather than the recorded material; this 1s in-
tended as an aid in setting the sensitivity con-
trol as well as a demonstration of the device’s
efficacy. There are tape-monitor facilities to
replace those taken up by installation. Har-
monic and intermodulation distortion are less
than 0.1 per cent, and frequency response is
20 to 20,9600 Hz =1 dB. The 5000 has an input
impedance of 75,000 ohms and a maximum
output of more than 9 volts into 10,000 ohms.
Insertion loss is less than 1 dB and the signal-
to-noise ratio exceeds 90 dB. Dimensions: 3 x
94 x 1034 inches. Price: $200.
Circle 123 on reader service card

JVC Headset for
Reproduction and
Binaural Recording

) The IVC HM-200E is a headset containing
both dynamic transducers for listening and a

pair of electret-condenser microphone cap-

sules for making binaural recordings. The mi-
crophone elements are mounted on the out-
side of each earpiece within cavities that sim-
ulate the shape of the external ear and as
close as possible to the actual ear of the wear-
er. The electret capsules are powered by AA
cells contained within the earpieces. A three-
position microphone switch provides flat fre-
quency response, low-frequency attenuation,
or ‘‘off.”’ Overail microphone response is 50
to 10,000 Hz =10 dB. Output impedance is
600 ohms, and the microphones’ electronics
provide a signal-to-noise ratio exceeding 45
dB.

The headphones in the HM-200E are of the
acoustically isolating type with thickly pad-
ded ear cushions and headband. The phones
have a frequency response of 50 to 10,000 Hz,
an impedance of 8 ohms, and a level switch.
Air seals and partitioning prevent any acousti-
cal interference with the microphones. The
entire headset weighs just over 14 pounds.
The cables are about 6 feet long, terminating
in a three-conductor stereo phone plug for
the headphones and a pair of two-conductor
phone plugs for the mikes. Also supplied is a
polystyrol-foam dummy head (with screw

sockets for microphone stands and adapters)
to be used for recording without the opera-
tor’s having to wear the headset. Price:
approximately $80.

Circle 124 on reader service card

Mobile Amp and
Preamp from Uher

T As a companion to the Uher portable
stereo cassette machines, the manufacturer
now offers a two-piece amplifier/preamplifier
combination for automobiles, boats, or any
other vehicle with a 12-volt storage battery.
The separate power amplifier installs in any
convenient space; since it switches on auto-
matically when it senses an audio signal at its
input, it is unnecessary to route its battery
connections through the preamplifier for on/
off switching. The preamplifier, which pro-
vides bass, treble, mid-range, and balance
controls, occupies the upper part of a special
under-dash mounting-bracket assembly. Be-
nieath it, a compartment receives the tape ma-
chine, which mates with a signal/power-cable
connector when slid into place.

The power amplifier is rated at 25 watts per
channel continuous into 8 ohms from 50 to
70,000 Hz with no more than 3 per cent har-
monic distortion. The preamplifier’s tone con-
trols have a range of +17 dB-at 35 Hz, +8dB
at 1,000 Hz, and =15 dB at 30,000 Hz. The
preamp/mounting-bracket assembly is just
slightly wider than the 7-inch width of the
Uher portables and about 4 inches high. The
combination of preamp/bracket and power
amp is designated the CR200 ‘‘Stereomatic.”
Price: $195.

Circle 125 on reader service card

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

Recent fluctuations in the value of the doliar will have
an effect on the price of merchandise imported into this
country. Please be aware that the prices quoted in this
issue may be subject to change.
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You may have noticed that few furntasle manufacturers call vour attention
fo the critical -ale of the tonearr r record playback. Dual is ain exception.
For years, we have oesn pointirg out that the fidelity of reproduction
anc record life are significant y influenced by every cspect of ton=crm
dms?'gn Wkarever the shape, materia's, or mechanics of o tenearm, the goa
is dways the same: to maitain the cariridge in the correc geome’rrlc rela-

Why we want you 5% 0 iooee 5 oo
to know more about -=ET

~ tonearms. And why
Others m nOt- g;;gjafezsri Ther_e Is no way 1o ~epair a cam-

Every toriearm desic e~ shouls consider geometry, mass, balance, reso-
nance ond bacnr ng. fnchon Ebwpver plfe The SImpIe fazt Th@t ’rhe shortast
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Tape @.and A.

Which Tape Format?

I'm considering adding a tape machine to
Q. my system, but I can’t make up my
mind whether to go cartridge, cassette, elca-
set, or open-reel. What are the relative advan-
tages of each format both for recording and
for playing back prerecorded tapes?

ARTHUR KRAMER
Philadelphia, Pa.

A Choose open-reel if you are interested in
. making live tapes, editing, and moni-
toring while recording. The open-reel format
also provides (by at least a small margin) the
lowest distortion, widest frequency response,
lowest wow and flutter, and lowest noise lev-
els, and it is less likely to distort high-frequen-
cy signal peaks. Cassettes, on the other hand,
have the virtues of compactness, conven-
ience, and a performance level (in the top-
quality machines) that will satisfy all but the
most critical listeners. Off-the-tape monitor-
ing is available with cassettes, but only in the
expensive three-head decks.

Eight-track cartridges have many of the
same deficiencies as the cassette when com-
pared with open-reel machines, plus specific
problems of their own. In addition, they are
far less convenient to record on than cassettes
because of their use of four sets of parallel
stereo tracks on a continuous-loop tape. Pre-
recorded eight-track cartridges played at
home-—rather than in a car—have a hiss level
that makes them unacceptable for critical lis-
teners (road noise masks the hiss in cars). Al-
though the usual run of prerecorded cassettes
are only marginally better in this regard, the
Advent prerecorded cassettes all sound fine.
(For a free copy of the Advent catalog, write
to: S. R. Shapiro, Advent Corp., 195 Albany
Street, Cambridge, Mass. 02139.)

The year-old eicaset format is off to a slow
start, and it’s hard to judge at the moment
where it will be going. Although I have few if
any reservations about its potential technical
quality or convenience, the relatively high
consumer cost of the elcaset machines and
tape cartridges may inhibit sales to the point
that the format will have difficulty achieving
wide acceptance. I know of no plans at the
moment for a prerecorded elcaset catalog.
The elcaset format and the thinking behind it
were discussed in the October 1976 issue of
STEREO REVIEW,
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Open-reel prerecorded tapes have slowly
improved over the years, but, when they are
compared to the best discs, I find that their su-
periority is neither sufficient nor consistent
enough to justify their extra cost. And prere-
corded tapes in any format do not provide the
easy location of selections that discs do, al-
though some sophisticated new elcaset and
cassette machines have selection-finder cir-
cuits built in. (Note that my comments on
sonic quality are directed only at the commer-

Photo illustrates relative sizes, if not the vir-
tues, of the cassette and elcaset tape formats.

cial prerecorded products. The home tape re-
cordist can easily turn out tapes in any format
that are hard to tell from the original program,
assuming that the machine and the tape used
are of good quality.)

Since I’'m aware that my views on the ques-
tion of duplicated tape quality can be argued
with, in the interest of fair play and equal time
I refer you to Barclay-Crocker: B-C, if not the
largest, is at least one of the foremost retail
specialists in open-reel prerecorded tapes,
carrying an extremely wide selection of titles
including some they are duplicating them-
selves. Although the prerecorded tape market
is somewhat confused at the moment, with
various labels either being discontinued or
looking for a home, B-C is the first place to

Larry Kein

look for whatever is available. They offer a
fast, efficient, personalized service both over
the counter and through mail order, and visi-
tors are welcome to stop in and browse. A
catalog costs $1. The address is Barclay-
Crocker, Dept. SR, 11 Broadway, New York,
N.Y. 10004.

Missing Highs
The prerecorded cassettes I have been
« buying lately, which are marked in very
small print as being Dolby B processed, have
highs in playback only when the Dolby circuit
is switched off; when I switch in my deck’s
Dolby circuit the highs disappear. I think I
would rather have the highs and the hiss than

neither.

PAT BREWSTER
Seattle, Wash.

A Many of the cassette duplicators in the
7\ United States, for one reason or anoth-
er (mostly because of inadequate care and
equipment), don’t record the audio frequen-
cies above 8,000 Hz or so at full strength on
their prerecorded cassettes. Since the Dolby
encoding process boosts the low-level high
frequencies, Dolbyized tapes played without
decoding sound somewhat brighter than non-
Dolbyized tapes. However, when you switch
in the Dolby decoding, the extra boost is re-
moved—as it should be—along with 5 or 6 dB
of hiss, and you are left with a tape that is rea-
sonably hiss-free but sounds dull because of
the highs that were lost in the duplication
process. It is obvious that the problem lies not
with Dolby processing, but rather with those
duplicators who are doing such a rotten job.
This is not true of all prerecorded cassettes;
the Advent releases, for example, demon-
strate just how good Dolbyized prerecorded
cassettes can be.

Incidentally, if you seem to be losing highs
with your own home-made Dolby cassettes, -
first check the performance of your machine
by dubbing and playing back a disc without
the Dolby circuits switched in. If everything
sounds okay without Dolby, but high-fre-
quency loss is heard when you record and
play through the Dolby circuits, then either
your tape machine’s equalization and bias do
not match the requirements of the tape you
are using (a small loss in highs because of
overbias, for example, will be doubled by the
Dolby circuits), or the Dolby circuits in your
machine are not properly adjusted.

Old Tape, New Deck

I’'ve been considering upgrading my cas-

= sette deck to a front-loading type. How-

ever, I've been told that tapes recorded on one

good deck will not always sound first-rate on a

different good deck. Will a new, higher-quality

deck play my previously recorded tapes with-
out any loss in sound quality?

BiLL Brock

Keswick, Va.

First of all, I detect an implication in

\« your question that front-loading decks
are necessarily of higher quality than top-
loading types. Some are—but some aren’t.
Front loading is a convenience factor; in and
(Continued on page 22)
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A Complex Solution.

New D3 Fluid

e unmatched function
e unequaled vinyl safety

The Discwasher® System:
the best record care d Discwasher Group
system in the world. Columbia, Missouri




If your cartridge is

more than three years old,

don’t replace your
stylus!

Dor't get us wrorg. There is nothing worse
than playing your.records with a wom stylus.
And no better wey 1o -estore your old unit to ils
original glary than 2 mew diamord.

But frankly there nawve been significant skrides
-1ace recently in the phono cartridge field:
And the new cartiidg=s of today stard head
=nd shouldzars akave even the finest of a “ew
shoit years ago.

ere's the shoice: Ge: fresh—Etut ousdated—
zerformance with a replacement stylus, or 2jcy
sl the benefits o mocern cartridge rasearsn
3and development far just a few dolla“s more.
You'll find that ycu €a update your system

“or far less than you m ght imagire. It s prodably
che most dramatie single improvement you car
make.

For instance, Audio-Technica offers Univesgal™

-sartridges equipped w th a genuine Shibziz

stylus and aur un-que:¥ effective Dual Magn=:"
system beg nningat jist $75.00 l.st. Or you <an
teplace yowr pres=nt cartridge with a *resh n=w
Audio-Tecknica cartridge with highly-policted
eliptical tip for as litthe as $45.00 list.

AT11E AT1232 AT13E
$45.00 _575{{) 2 ..$65.00

Are these n2w madelswor

“ Absolutely. ¥ou'll befarnaz

Improved frequen
Botter separatio

- better sound.
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A new Audio-Te:

AUDIO-TECHNICA U.S., INC,, Dept. 37F, 3% Shiawassee Avenue, Fairlawn, Ohio 44313

of itself it has nothing to do with machine
quality, and it seems likely to me that a $400
top loader is going to deliver better perform-
ance overall than a $200 front loader.

As I understand your question, you are ask-
ing whether a tape that plays back with good
quality on the deck on which it was made can
sound less good on a different deck with bet-
ter specs. Assuming that the original cassette
deck was correctly adjusted for the standard
playback curves, and its head(s) were accu-
rately aligned, then in general it is safe to as-
sume that tapes made on it are going to play
back as well or better on other correctly ad-
justed quality decks.

There are, however, a couple of areas
where frequency-response discrepancies may
occur. Over the years there has been a shift in
the standard low-frequency equalization char-
acteristic of cassettes, with the result that
tapes played on machines made at different
times may sound slightly bass-heavy or bass-
shy. Also, some manufacturers’ machines are
not accurately aligned to the Dolby record-
playback characteristic.. This may cause a
slight but audible boost or cut in the low-level
high frequencies when playing back tapes on
machines other than the one they were re-
corded on. In general, however, the improved
overall characteristics of the newer or more
expensive machines will usually provide
somewhat improved sound—even from older
recorded tapes.

Dubbing Dolby

My question is rather simple: when re-

. cording a Dolbyized tape from one deck

to another, is it better to decode the tape play-

ing from deck No. 1 and re-encode when re-

cording on deck No. 2, or to record the tape

from deck No. 1 to deck No. 2 without decod-
ing and re-encoding?

A. RINGEL

Brooklyn, N.Y.

Best results are achieved in duplicating
« Dolbyized tapes (when they lack a ref-
erence test tone) if you decode the signal and
then re-encode it when making the copy. Al-
though this may seem like redundant process-
ing, it is necessary because proper decoding
of a Dolbyized signal can be achieved only if
the decoder circuits ‘‘track’ the encoding
both in signal level and frequency. When you
copy Dolbyized audio material (without de-
coding it, that is), the odds are that it will be
recorded on the new tape at a higher or lower
level than on the original tape. This can con-
fuse the Dolby decoding circuits because the
Dolby reference level has been shifted. How-
ever, if there is a Dolby-level test tone on the
tape with the encoded program, then this can
serve as a zero-reference guide during future
duplications—and without decoding. Note
that any frequency aberration that occurs in
the signal after it has been encoded (because
of the use of a “‘hotter’’ tape for the copy, for
example) will be emphasized by the decoding
process. In short, if an encoded signal is not
fed to the decoder circuits at exactly the same
reference level at all frequencies that it had
when encoded, then the Dolby circuits simply
cannot react properly. The result is a diminu-
tion of the noise-reduction potential of the
Dolby circuits and some high-frequency boost
(or.loss) in playback of low-level (soft) audio
signals.

STEREO REVIEW



Fisher manufactures only 3-head cassette
decks. For the important reason that all
professional recordings are made on 3-head
decks.

The only way to make consistently
perfect, high fidelity tape recordings is to
listen to the sound as it is recorded. The way
professional recording studios do. ‘
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RECORD/PLAYBACK HEAD"> [MON\TOR HEAD

The 3-head design of the Fisher CR5115
and CR5110 permits monitoring directly off
the tape while recording. You hear exactly
what is recorded on the tape. No second
guessing. No hoping forthe best. No more poor
recordings or missed opportunities because of
operational errors or tape problems.

The CR5115 and CR5110 incorporate four
preamplifiers — two for recording and two for
monitoring. Two head decks use two

dynamically-balanced heavy weight flywheel
is driven by a regulated speed DC motor. The
CR5115 uses servo control to provide even
more precise tape speed. A precision-ground
capstan provides good tape-to-head contact
and accurate tape movement. Wow and flutter
on the CR5110 is less than 0.09% WRMS; on
the CR5115, less than 0.07% WRMS.
Limiter. The CR5115 has

LMITER  switchable limiter circuitry to
ON | | prevent excessive peak levels from
\i| causing distortion. Sudden loud

preamplifiers.
OELE A TapelSource
MONITOR SELECT switch enables
YURCE [ — |_|r'El | instantaneous
i \| comparisons to be
I i I | made between the
“»—| e == incoming signal

(source) and the

recorded signal (tape). Indicator lights for each

)| passages are automatically
recorded at the maximum
distortion-free level — without
affecting the overall input level and while
maintaining high signal-to-noise performance
— better than 58dB with Dolby.
Tape Selector. Fisher
includes a three-position tape
select switch which sets the

| ™o

TAPg
| !QrD

mode let you see at a glance which signal is
being monitored.

Tape Heads. The CR5115 and CR5110
have separate heads for erase, record/playback,
and monitor. The CR5115 uses ferrite heads for
extremely long life and superior frequency
response.

recording electronics for all of

i ~Handird ox FISHER

the latest tape formulations. You
get full compatibility between /. P
recording circuitry and the ' |
type of tape used...for CrQz2,and - i
standard tapes, as well as FeCr A
tape.
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t

POWER
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Dolby is trademark of Dolby Labs. Inc.

m DOLIY SYSTEM

*Mfg. suggested retail price. Actual sale price determined by dealer.
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e

Dolby. Both the
CR5115 and CR5110
have built-in Dolby
\  noise reduction

circuitry. It virtually

and improves the
| signal-to-noise ratio
| by as much as 10dB.

/ The CR5115 has switchable Dolby FM
/' circuitry, complete with the 25 micro-second

de-emphasis necessary for the proper
demodulation of Dolby-encoded broadcasts.
Even if yourreceiver has no FM Dolby circuitry
built-in, you can enjoy the full dynamics and
noise-free reception of Dolby-encoded FM
with the CR5115.

CR5110

It’s really easy to tell Fisher tape decks
from all the others. Compare the features and
specs of the CR5110 (priced at $199.95*) and
the CR5115 (priced at $249.95*), and you'll see
why they’re the best value around. Now at fine
audio stores.

Fisher Corporation, 21314 Lassen Street,
Chatsworth, Calif. 91311
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ON BUYING A TAPE RECORDER

THERE are three steps to buying a good tape

recorder: (1) deciding what type of ma-
chine you want, (2) selecting one that per-
forms to your standards, and (3) explaining
the apparent extravagance to your nearest
and dearest. Item 1 presents no special diffi-
culties if you take your time and think things
through (for starters, see Larry Klein’s Q & A
column this month). Item 3 is plainly impossi-
ble, so I will not even try to deal with it here.
But item 2 is, as we know, within the realm of
the possible for most consumers. True, the
task is far from easy and a good deal less than
straightforward, and winning your way
through to truth, light, and the best machine
for you requires an attack on more than one
front, but then, as we all know, nothing good
comes easy.

First, what about specifications? A good
tape machine has good specs, to be sure. Un-
fortunately, a poor machine may just as easily
have good—even somewhat unbelievably
good—specs. The subject of tape-recorder
specifications (and particularly the various
non-comparable ways in which they are de-
rived and presented) is, in other words, a
large one, too large for the scope of this short
column. Specs definitely have their uses, but
for the moment we’ll have to consider other
legitimate means to our goal. One of these is
the brute economic strength ploy: it is possi-
ble to pay top dollar for a brand name with a
reputation as solid as the pyramid of Cheops
and never have reason to regret it. I think this
is a fine tactic, though it may not appeal to the
bargain hunters among us. But once you’ve
taken these first two approaches—specs and
brand names—as far as they can go, you have
no choice left except the personal research
project. Reports in magazines and advice
from friends are the starting point; the next
step takes you into the store itself and the
hurly-burly of commerce.

This is not the best environment for cool
deliberation on complex matters, so prepare
yourself—have in hand well ahead of time
any information that might be difficult to get
in the store or to trust a salesperson about,
such as the recommended type(s) of tape for
the machines you have under consideration.
Resolve to be as systematic and thorough as
circumstances permit. Remain sympathetic
but firm when salespeople become increasing-
ly restless with your indecision. Don’t hurry;
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go about your business and make the follow-
ing tests:

® The Facsimile Test: This is the most obvious
measure of a good tape recorder—can the ma-
chine make a recording with no audible differ-
ence from the original? A change in tonal bal-
ance is an audible difference, and it will most
certainly be encountered if the machine is not
properly matched to the tape. Distortion,
noise (hiss), and flutter are other differences;
they should not be added in more than barely
perceptible amounts.

For valid comparisons between recorders
you have to proceed very carefully. First, as-
suming you can monitor off the tape with both
machines while recording, advance the re-
cording levels on each in turn until distortion
becomes obvious, and then back off until it
just disappears. This makes their distortion
levels equal. Then, using only their playback-
level controls (which we’ll also assume they
have), make their loudness levels equal. Fi-
nally, listen to see if their hiss levels are
equal. If they are not, the quieter machine
wins. There are any number of variants on

¢

this test, but they must take all the above fac-
tors into account. Thus, for two recorders to
be equal, their distortion, loudness, and noise
(and also their frequency responses, of
course) must be simultaneously equal.

Those unfortunates who are considering
machines that lack playback-level controls
and/or off-the-tape monitoring can also per-
form this test, though at great additional in-
convenience. To match distortion, trial-and-
error procedures are called for, with constant
rewinding of the tape to listen and then re-
recording with readjusted recording levels.
To match loudness levels, you can always
plug the left playback channel of one machine
into the left tape input of the amplifier or re-
ceiver and the left playback channel of the
other machine into the right tape input. Then
the system’s balance control can perform the
level matching. But thereafter, be sure to lis-
ten to only one channel (machine) at a time.

© The Noise Test: This is the ultimate frequen-
cy-response test, useful only to those who
want assurance that the machine will handie
the highest audible frequencies without loss.
It consists simply of recording and listening to
FM interstation noise. (Full details on this test
were provided in the article *“Using FM Inter-
station Hiss to Test Recorders and Speakers”’
in the November 1976 issue of STEREO RE-
vIEW.) To make sure the tuner provides the
very highest frequencies (its multiplex filter
might ordinarily prevent this), you can feed
the recorder from the ‘““FM detector” or
“four-channel” jack which is a feature of
most modern tuners and receivers. A moder-
ate recording level should be used, particular-
ly with cassette decks. Any loss of extreme
high frequencies will be immediately apparent
unless the loudspeaker has reduced highs to
begin with.

& The Reductio ad Absurdum: This works only
on those machines that permit recording on
one channel at a time (most cassette decks,
for example, don’t). Using appropriate re-
cording levels at all times (‘‘appropriate”
means levels that are as high as possible with-
ont running into audible distortion), record a
mono program on one channel. Listen to it; it

(Continued on page 26)

‘. . . Lester, when you hear this I'll be in California with Murray. You
remember Murray—he plays drums down at the Jug Tavern on weekends. . . .
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The battery that powers your
“watch can also ruin it.

& If the battery in your electric or electronic watch ever leaked, it
s could damage the watch internally. To help prevent

N\ } leakage, every watch battery made by Union Carbide

\ is sealed in a unique and patented way: by radially

compressing a resilient gasket (1) between the cell

| top (2) and outer metal container (3).“Eveready”

| was the first battery maker to use this effective

J method for preventing leakage. Ask the U.S.

" Government. They granted us Patent No. 3,069,489.

Why nobody compares their batteries
to our alkaline power system.

You’ve seen television commercials where somebody compares the
longer-lasting power of their battery toordinary batteries. .
Butyou’ve never seen a commercial where anybody saysthat STl s _

their battery lasts longer than “Eveready” Alkaline Power Y Herpaoy —
Cells. Because for electronic flash, cassette recorders, calcu- 29 a,ka.m: 35’&31’3:5

lators, smoke detectors, movie cameras—anything that real- S N——

ly eats up energy—you can’t buy a longer-lasting power sys- "= ! ?

tem than “Eveready” Alkaline Power Cells. i

Will you have a ﬂaslight handy “
when you need one?

Sure, you kriow where to loock. Junior was using it last night to work

on his car. Cr did he borrow the flashlight Amy uses to read with

under the covers after “lights out” ? If your family is typical, the flash-

light you may have to depend on in an emergency may not be where
you think it is. Keep a spare in a safe place, like your

‘-", P D glove compartment. The “Eveready” Economy
‘m : - Flashlight makes it easy, because it’s priced
£ . p—_— " right. Get one. You never know when you’ll

need it.

Fverea
wants you
to know

UNION
CARBIDE




— 2 £ e

On Buying
COUld the ultlmate SYStem be A Tape Recorder . . .

“all Crown‘) I e

(Continued from page 24)

It depends on how you defme
*ultimate.” But Crown =
may be the only top-
quality, state-of-the-art
manufacturer whose
components could build
a complete, ultimate
hi-fi system.

For instance: A
CX-824 tape deck, world-
renowned for reliable
performance. Connected to an j
1C-150A pre-amp. With the signal
amplified by a DC-300A power
amp, proved in many thousands
of hours of professional use. Out-

should sound fine. Now transfer the program
to another channel, using either the machine’s
sound-on-sound switching (if any) or a simple
patch cord from the output of channel one to
the input of channel two. Listen again; it
should sound worse—hissier and perhaps
subtly distorted. Now transfer the program
back to the original channel for more listen-
ing, and so on. Before many back-and-forth
transfers have taken place the program should
sound so bad that it would be absurd to con-
tinue. The better the machine, the greater the
number of transfers possible before total
deterioration of the signal occurs.

This test assumes that the recorder’s inher-

put controlled, monitored and switched ) | ent noise, distortion, wow, and flutter are ad-

by an OC-150. Possibly a VFX-2 for personal i ditive to some extent with each transfer. The

control of crossover points. And sound faithfully greater they are to begin with (although they

reproduced by ES-212 electrostatic speakers. may not be heard at first), the faster they’ll
All Crown. We think that system would be add up to where they are grossly audible. This

somebody’s ultimate. Certainly ours. Maybe yours. is a particularly tough test, so don’t be sur-
Write us today for the name of your nearest . | prisedatanything that happens.

Crown dealer. He'll talk to you — ultimately. i

® Transports of Delight: The tape transport,
by definition, consists of the total mechanism
that propels the tape from one reel to the oth-
er. It must be gentle and precise. For evi-
dence of both qualities, you can try fast-for-
ward and rewind in rapid succession, watch-
ing closely for any jerks, jammings, or other
signs of distress. Any open-reel machine with
high high speeds will have difficulty winding
an absolutely smooth tape ‘‘pack’ on the

) reel. Through the openings in the sides of the
What you dont knOW reel you’ll be able to see—and even feel—

raised and depressed layers of tape in almost

 When /lsienmgw"'
'becomes an art -

.ogm [ every case. But take care that the exposed
about effeCtlve tl p maSS tape edges have not beenrippled or otherwise
’ | | roughed up, as will happen if they’re brought

y ; into violent contact with a reel flange or tape
Wont hurt you guide. (Note: if you can’t find an unwarped

; 3y reel in the store to make this test fair, buy
one. Good aluminum reels are available in
Scotch and TDK brands, among others.)

You can’t really observe the transport of a
cassette deck in operation, but you can hear
it. Often you’ll note a brisk rattling sound
when a cassette is fast-forwarded or re-
wound. This is actually an encouraging
sound; it means the tape packs are loose and
free-spinning. A poor transport may quite qui-
etly be winding sluggish tape packs that will
jam.

just your records.

® Maintenance: It’s an unwelcome thought,
but sooner or later—and ideally at regular in-
tervals—any tape machine will require
maintenance. Tape recorders, besides being
You can find out highjspeed mechanjcgl devices of great com-
= plexity, have a built-in wear problem and a

what you d'on t know necessity for precise physical alignment. Find
by Contacnng us for our out where the manufacturer maintains service
comprehensive facilities. It would not be a mistake to give
cartridge brochure, - this considerable weight in your buying deci-
sion, because driving your machine a short
way to a convenient repair depot will prove a
B an & OI ufsen lot easier than crating it carefully for a truck
g ride across the country. It will also encourage

you to have it attended to that much more of-

Bang & Olufsen of America, Inc., Dept. 12F X H B
515 Busse Road, Elk Grove Village 60007 O ooy somelof
¥ | | the love you must expect to lavish on it.
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Is lt Ilve, or IS |t Memorex?

We put Melissa Manchester to the Memorex test:
was she listening to Ella Fitzgerald sing ng live, or
a r2cording on Memorex cassette tape with

MRX: Oxide?

It was Memorex, but Melissa cou dn't tell.
It means a ot that Memorex can stump a singer,
songwriter and musician like Melissa.

In fact, when you record your own music,
Memorex can mean all the difference in
the world.

MEMOREX Recording Tape.

Is itlive, or is it Memorex?

111977. Memorex Corporation,
Santa Clara, Californiz 95052. U.S A
. 1 e
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EIGHT ALL-NEW MARANTZ UNITS.

-Probably the largest—and certainly the
finest—line of stereo receivers ever unveiled.
And it all starts with the world’s greatest re-

-~ ceiver, the Marantz 2385, with output rated at
an astonishing 185 Watts per channel (mini-
mum RMS at 8 Ohms, 20-20,000 Hz, with no
more than 0.05% Total Harmonic D/'stort/on).
And at the other end of the line-up is the most
incredible receiver value Marantz has ever
offered: the 2216, with 16 Watts per channel,
minimum RMS at 8 Ohms, 20-20,000 Hz, with
no more than 0.5% Total Harmonic Distortion.

And there are 6 other new and outstanding
Marantz receivers — with prices to match any
budget, with all-new higher power output,
and with range of features to match any degree
of involvement with audio.

Never before has the incomparably thrilling
sound of Marantz been available over such a
broad spectrum of power and performance.
Never before has a receiver line packed s0
much«muscle, either, and with such low dis-

tortion. Never before have you had more com-
" pe/lrng reasons to buy your first rece/ver or to
up ' At las

Mds 2585

2385

quality” acquires true meaning in describing
receivers. The Marantz 2385 Receiver, for in-
stance, exceeds—in power, features and speci-

fications—most separates on the market today,

while still being packaged into a remarkably
manageable size for such walloping power and

vast array of features.

THE MOST IMPRESSIVE
COMBINATION OF QUALITY
PERFORMANCE FEATURES
EVER ENGINEERED INTO
A RECEIVER LINE,

Every possible technological advance that
can improve performance has been designed
into this new generation of Marantz receivers.
For example, the 2385 includes: Plug-in optional
Dolby* FM Noise Reduction Adapter for the
lowest noise possible with FM reception. 18 dB
per octave Bessel-derived high filter —an

~_advanced linear phase design that reduces e
unwanted h/gh _frecwenby nOJse-and does z‘)he e
r : nd







CHOOSE THE MARANTZ THAT'S RIGHT FOR YOU.
[ wooecnummen | 2216 | 2226 | 2238 | 2282 | 2268 | 2205 | 2330 | 2385 |

RATED CONTINUOUS

POWER, MINIMUM 16 Watts 26 Watts 38 Wztts 52 Watts 65 Watts 85 Watts 130 Watts 185 Watts
RMS AT 8 OHMS, per channel | per channel | per channel | Jerchannel | perchannel | per channel | per channel | per channel
20-20,000 HZ

TOTAL HARMONIC
DISTORTION

FM SENSITIVITY f , dBf | 103dBt | 10.3dBf | 10.3dBf | 9.3dBf

(IHF USABLE) - 19wV) | (1.8uV) (1.8.¥) (18V) | (16V)

AR ST 39.2dBf | 37.2dBf | 37.2dBf | 37.24Bf 36 dBf 36 dBf 36 dBf 33.2 dBf
(50 uV) (40 wV) (40 V1 (40 uv) (35 V) @35 uV) (35 uV) (25 uv)

(STEREO)

FM DISTORTION

(1 KHz) MONO 0.4% % 5% 5% 5% 0.15%

STEREO 0.7% % 3% 3% 3% 2%

CAPTURE RATIO 3.0dB 1.0dB 1.0dE 1.0dB 1.0dB 1.0dB 1.0dB 1.0dB

%
.3%
18 dB per octave Bessei-derived
FILTERS High and low high filter and Butterworth low
filters filter

Optional
plug in
§, FMDOLBY T it 25uS FM Built-in FM Dolby FM
CAPABILITY de-emphasis | de-emphasis | ce-emphasis | de-emphasis |de-emphasis (Dolby system | adapter—
25 uS FM
de-emphasis

SUGGESTED LIST Under Under Under Under Under Under der Under ;
PRICES** $240 $300 $360 $460 $570 $670 90 $1100 s dey

1 1977 Marantz o Inc..a subsidiary of Sugarscope. Inc. 20525 Jordhot St., Chatsworth. CA 8131 Prices ana models subject to shangs without notice {
ested listprices are for value reference’only. Actual selling prices are 3t dealer s cotion. - i AW = 4 2
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cause it eliminates the overshoot and “ringing”
common to other filters. 18 dB per octave

15 Hz sub-sonic Butterworth low filter cuts
sub-sonic transients and rumble that effectively
rob you of vital amplifier power. Never before
has such advanced filter technology been
applied to audio compaonents or receivers.

The Marantz 2385 also offers: 2 LED peak
power indicators to continuoussy monitor
amplifier output to instantly let you know when
transients are driving the amplifies to full output.
An amplifier section utilizing full complemen-
tary symmetry direct-coupled output ina
massive triple-paralleled transistor array —an
aavanced design never before used in a re-
ceiver. Theresult is the highest day-in, day-out
operating reliability and lowest Towal Harmonic
Distortion. 5-gang FM tuning capacitor, in
conjunction with dual-gate MOS FET FM front
end ensures wrtually complete rejectionof
spurious signals; with an IHF usab-esens:t/wty -
of 1.6 microvolts, anda 50 dB quieti

annmn mvun rnle

2330
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_ Stereo broadcastlng Gyro-touchtuning for
= _‘smoothest most accurate stat/on se/ection
' ' n 1977 Ma rec

Andthe 2385 incluiles: Three tone controfs
for each channel— bass, treble and mid-
range—for maximum tonal flexibiiity. Selectabl
frequency turnover points to adjust range of
influence of each tone control. Independent
tape copy facility, waich permits dubbing from
one tape deck to another while listening to yet
a third signal source, s:ch as records or FM.
Linear phase IF filters for lowest distortion.
LED function indicators.

But look at the exctting array os features
included in virtually every receiver: phase-
locked loop, a sophisticated circuit that maxi-
mizes stereo separation while minimizing
distortion. Dual-gate MOS FET FM front end.
Full compleinentary symmetry amphf:er =
se&:on plus direct-coupling. 25 micro-
second de-emphasis switch for properly
receiving Dolby FM, the | new generation in _'i' =4

2265




WHAT'S COMING UP?

N a little more than the three decades since
U.S. Army Signal Corpsman John Mullin
“‘captured’’ three German Magnetophon re-
corders, the tape industry has gone from birth
to a vigorous maturity, and it’s worth pausing
this month to try to see just what is (or may
be) coming up on the tape horizon.

Six years ago this month the editors of
STEREO REVIEW asked me to design—on pa-
per—my ‘‘Dream Machine,”” and it has beena
source of great satisfaction to me ever since
to watch one after another of its features (of-
ten much improved upon) progress from the
studio or drawing board into the world’s lis-
tening rooms.

Cassettes have now, of course, come to
dominate al} but the high end of the tape mar-
ket (in terms of both dollars and frequency re-
sponse), but their position is about to be at-
tacked on two fronts. ‘‘Microcassettes,”
smaller than matchboxes and running at only
15/16 ips, have been developed, and before
long you may be able to put all of Mozart’s
symphonies into the glove compartment of
your car—along with the machine to play
them on. (The microcasette should not be
confused with another miniature cassette dic-
tation system, the minicassette, which has a
variable-speed drive system that makes it un-
suitable for music recording or reproduction.)

From the opposite direction, a number of
manufacturers have concluded that the cas-
sette format, with its rigid licensing restric-
tions, has been developed about as far as it is
economical to do so, and they have decided,
further, that its performance simply is not go-
ing to satisfy the critical home listener/recor-
dist. Historically, 7V2-ips open-reel tape has
been the choice for serious music recording,
and attempts to sell 334 ips as “‘just as good
for half the tape price”’ simply failed. But per-
haps in bypassing the 334-ips speed entirely,
the downward speed shift of the cassette for-
mat did go just a bit too far.

Such, at least, is the thinking behind the
new elcaset format, announced some time ago
and shortly to be introduced (if promises are
kept) in actuality. Twice the speed and a wid-
er track width will give the elcaset—it is still
only about the size of a paperback book—
significant advantages in frequency response
and signal-to-noise ratio over its smaller cous-
in. No less important, though the convenience
of no-threading operation is retained, is the
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fact that in the elcaset system the tape leaves
the shell entirely, so the advantages of an
open-reel deck (stable and precise tape drive
and guidance) will be retained. And, of
course, three-head operation will be the
norm, not the exception.

Poor open reel! The elcaset, if successful,
will knock out the little that is left of its attrac-
tiveness in the ‘‘under $1,000” market. But,
for absolutely state-of-the-art professional
and semiprofessional applications, open reel
has been, is, and will continue to be supreme,
and the continuing attention paid to its devel-
opment will, as in the past, be the primary
(though by no means exclusive) source of the
fundamental improvements that find their
way into home tape systems.

LOOKING at the state of the reel-to-reel art
today, one of the immediately obvious areas
of development is in the design of tape-drive
mechanisms that will more nearly do what a
transport (in its “‘play’’ mode) is supposed to:
move the tape across the heads at an accu-
rate, unvarying rate. The central point in the
system, of course, is the rotating capstan, and
in older designs it was driven through a series
of rotating rubber wheels pressed against the
shaft of an induction motor whose speed var-
1ed somewhat with the voltage of the a.c. line.
That rather crude system gave way to the
belt-driven capstan run by a motor synchro-
nized to the 60-Hz frequency of the power
line. And now that, in turn, is about to give
way to the capstan directly driven by a d.c.
motor whose relatively slow rotation is syn-
chronized, through a phase-locked servo-con-
trol, to an ultra-stable quartz-crystal oscilla-
tor. The improvement this system affords in
long-term speed accuracy is of little conse-
quence to the home user, though it is vital to,
for example, the broadcaster. But the very
considerable improvement in short-term
speed accuracy (elimination of wow and flut-
ter) is an enormous benefit to recordists.
Tape-motion aberrations do not all arise
from the capstan’s rotation, however. What
happens at the supply reel (and, to some ex-
tent, the take-up reel as well) also affects the
motion of the tape against the heads. In recent
years, many recorders, both open-reel and
cassette, have adopted a ‘‘dual-capstan’ sys-
tem that isolates the portion of the tape pass-
ing across the heads from the action of the

supply reel as well as the take-up reel. That’s
a step in the right direction, but it sets up two
rotating capstan and pressure-roller systems,
each of which can introduce wow and flutter
of its own.

The next step, used in 3M’s Mincom pro-
fessional recorders (and appropriated into my
“‘Dream Machine’’), has now been taken, with
a variation or so, by one major manufacturer
of nonprofessional recorders. This involves
feeding the tape between the pinch-roller and
a very large-diameter capstan, down past two
heads, then around another large-diameter
idler, back up past two more heads, and final-
ly squeezing it with a second pinch-roller
against the opposite side of the same large-
diameter capstan. This single-capstan, isolat-
ed-tape-loop system is an example [ expect
other manufacturers will follow in time.

With either type of closed-loop system, sin-
gle or dual capstan, the isolation from the sup-
ply and take-up reels that is provided by the
pinch-roller action is never complete, how-
ever. And with conventional reel motors, the
supply and take-up tensions vary directly with
the amount of tape on each reel—a ratio of
about 3:1, and in opposite directions from
each other as well. Servo-control can, how-
ever, be extended to the reel motors them-
selves so that they, too, provide a constant
tension regardless of the size of the tape pack.
This 1s standard professional procedure, and
it 1S now coming into increasing use in top-
quality consumer equipment.

Once servo-control is applied to the reel
motors, however, another possibility—actual-
ized in the new professional Ampex ATR-100
series—is opened up. That is to eliminate the
capstan puck rollers (themselves a source of
wow) entirely, so that the large-diameter cap-
stan doesn’t drive the tape at all, but merely
governs (via servo-control) its pace. This re-
quires that the reel-motor servo system be
perfectly balanced—but with enough elec-
tronic sophistication it can be. I’ve used it,
and it works magnificently—another example
for top-end open reel (or elcaset) decks even-
tually to follow. The new Omega open-reel
machine from Uher is the obvious forerunner
of this trend in consumer equipment.

REVOLUTIONARY new developments in tape
oxides could appear quite soon—but they
won’t. Research is well on into pure metallic
(non-oxide) particles that could be used to
bring about a 12-dB improvement in the sig-
nal-to-noise ratio, but no one yet wants to
push it. Why? For one thing, the material,
when exposed to air, ‘‘self-combusts’ like
something out of Mission Impossible. That
isn’t the real problem, however, for within the
binder it would be completely stable. The real
problem is what confronts all tape ‘‘improve-
ments’’: compatibility with existing record-
ers. The metal-particle tapes would require
far more bias than today’s machines can sup-
ply—enough, indeed, that today’s heads
would become obsolete as well. Any time you
“‘improve’” a tape—adding to its high-fre-
quency performance or increasing its overall
output—machines that worked perfectly well
with the “‘old”’ tape have, at the least, to be
readjusted or even (as with the metallic parti-
cles) redesigned. It’ll come, but not yet. In the
meantime, chrome may become a casualty to
improved ferric oxides, which will themselves
continue to evolve slowly.

And, on the far, far horizon, the day of digi-
tal recording is coming; I'll talk about that
more fully in another column.
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“I am the dancer;
watch me move
Wind to a feather,
any heart that I choose.’

Introducing the little Baron.
Dedicated to the
exquisite joy of music.

The little Baron is our finest technology in a loudspeaker that is
remarkably beautiful and reasonably priced. But it's something else. It's a
room filled with lovely music. It’s a little girl dancing. It's fun. And a lot of
happiness.

The little Baron. About $600 the pair

For technical information, write to KL.H Research & Develop-
ment Corp. 30 Cross St. Cambrndge Mass. 02139. Or, better yet, visit

one of our fme KLH dealers

I 30 Cross Street. Cambridge, Mass. 02139

+ Copyright © 1975 Kye Fleming Lyrics used by permission. ALL RIGHTS RESERVED.
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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

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-i. And
the Realistic 2000 is thundering proof-positive of our attitude about watts, quality,
features, cost, and credibility.

Realistic, Radio Shack, and Nanonwnde Supermar‘ket of Sound are reglsterei trademarks 3.
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with no more than 0.25% total harmonic distortion. Under $500.

SOLD ONLY WHERE YOU SEE THIS SIGN
B % | | Vo ,:'
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A TANDY COMPANY ¢ FORT WORTH, TEXAS 76107
*Prices may vary at individual stores and dealers. CIRCLE NO. 32 ON READER SERVICE CARD
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By Julian D. Hirsch

& TAPE RECORDER PROGRESS —
1958 TO 1977: Modern tape recorders,
both open-reel and cassette, perform so
well that it is easy to forget how far they
have come from their humble begin-
nings. In order to better appreciate the
qualities of today’s audiophile machines,
I recently reviewed typical performance
specifications of tape decks as they have
evolved over the years. My source was
the Ziff-Davis Stereo Directory & Buying
Guide (and its predecessors) going back
to the 1958 edition, which was the first is-
sue in my files. This brought together in
one place an on-going listing of products,
specifications, and prices, year by year,
with sufficient completeness and accura-
cy to give me the long and detailed per-
spective I was looking for.

It was clear first of all that the tape
hobbyist of 1958 did not enjoy today’s
almost unlimited choice. Most machines
with any pretensions to quality were ac-
tually professional or semiprofessional
recorders such as the Ampex 601, Mag-
necord PT-6, and Premier Tapesonic.
And almost all were mono machines, al-
though stereo was beginning to appear
on the scene. After paying from $400 to
$600 (in 1958 dollars!), one could expect
a frequency response of 50 to 10,000 Hz
+3 dB at 7% ips and an unweighted flut-
ter level between 0.3 and 0.1 per cent
(more likely the former). The signal-to-
noise ratio (S/N) was typically 45 to 50
dB in those days before Dolby and low-
noise tapes.

Judging from their specifications,
these open-reel machines could be put to
shame by most current cassette decks
(this is a somewhat misleading conclu-
sion, since open reel always has enjoyed
much greater ‘‘headroom”’ compared to
cassettes). Nevertheless, there was a
hint of things to come in the form of the
Sony 555, a stereo recorder with in-line
(rather than staggered-gap) heads selling
for $525 with built-in power amplifiers,
and the Tandberg Model 3 (mono) with a
30- to 16,000-Hz +2 dB frequency re-
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sponse at 7% ips, a 60-dB S/N, and only
0.1 per cent flutter.

Tape recorders designed for the ordi-
nary consumer appeared in greater num-
bers the following year, with the $300
Norelco (Philips) Continental capable of
40 to 16,000 Hz (=2 dB) response at 7%
ips with only 0.2 per cent flutter and a 54-
dB S/N. It could even play stereo tapes,
although it recorded only in mono.

Stereo FM broadcasting had arrived
by the time the 1960 Buying Guide ap-
peared, and most manufacturers includ-
ed stereo recorders in their lines. Prices
changed little in those days before gal-
loping inflation, and performance quality
likewise remained nearly constant from
one year to the next. The Berlant Con-
certone decks had a 40 to 12,000 Hz fre-
quency response at 7Y% ips, with a 45-dB
S/N and 0.25 per cent flutter, for $495 in
mono or $695 in stereo. Heath’s first kit-
type recorder, with roughly similar spe-
cifications, was only $170, however. It
recorded in mono but had a stereo play-
back head.

The year 1961 brought a definite
advance in performance, with the Norel-
co Continental 400 three-speed, quarter-
track stereo recorder featuring a fre-
quency response of 50 to 18,000 Hz with
only 0.15 per cent flutter and a 48-dB
S/N at 7V ips (price: $400). By 1962,
stereo machines had become common-
place, and the upper frequency limit had
crept to the 20,000-Hz mark in such di-

Tested This Month

®

Sansui TU-9900 AM/FM Tuner
Yeaple Stereopillow “Nearphones”
Kenwood KR-9600 AM/FM Receiver
JBL L166 Speaker System

verse machines as the Concertone 505
($550) and Tandberg 6 ($500). In 1964,
the first transistorized recorders made
their appearance. Sony’s Model 777 had
a response of 50 to 15,000 Hz +2 dB, a
50-dB S/N, and 0.15 per cent flutter.
Otherwise, there were few changes from
the 1963 listing.

Probably the most revolutionary year
in home tape recording was 1965, for it
marked the unheralded (and apparently
inauspicious) arrival of the cassette. The
$150 Norelco Carry-Corder 150 was an
amusing, battery-operated novelty (I re-
member being quite unimpressed with it
at that year’s ‘‘Audio Fair’’) that played
or recorded in mono on tape cassettes.
Obviously, we all thought, nothing much
was going to come of that, and no one
(least of all Philips, who introduced the
system) dreamed of the far-reaching
effect the cassette was to have on tape
recording.

In sharp contrast to their little cassette
machine, Norelco also offered the Conti-
nental 401 open-reel recorder (all solid-
state), which featured four speeds (15/16
to 7% ips) for $300. At the highest speed,
the 50- to 18,000-Hz response, 48-dB
S/N, and 0.15 per cent flutter of the ma-
chine were typical of the better home re-
corders of the time.

The semiprofessional and professional
recorders, such as Magnecorder and
CroWn, had also converted to transistors
by this time, and the Crown SS700 series
had specifications that would do credit to
a 1977 recorder. For example, it had a
frequency response of 50 to 25,000 Hz
+2 dB at 7% ips, with a 54-dB S/N, for
only $750 in mono and $900 in stereo.

By 1966, the price of the Norelco Car-
ry-Corder had fallen to $120, and its spe-
cifications were listed as 110 to 7,000 Hz
+3 dB, with a 45-dB S/N and 0.35 per
cent flutter. No other cassette machines
had yet appeared. Sony’s growing line of
open-reel recorders was by then fully
transistorized, and the tube-type Revox
G-36 ($500) was delivering a 40- to
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15,000-Hz frequency response at 7% ips,
with a 50-dB S/N and 0.3 per cent flutter.

The 1967 directory did not disclose
any significant advance in overall per-
formance, although a spate of new mod-
els had appeared, from Ampex and Mag-
necord among others. That year the di-
rectory carried, for the first time, a sepa-
rate section for ‘‘cartridge’” machines
(meaning anything other than open reel).
Only a couple of undistinguished cas-
sette recorders were included in this
group, and they were apparently meant
to compete with the Norelco Carry-
Corder. The Teac brand name appeared
for the first time in this directory, with
several open-reel decks offered in the
$500 class. Their ratings of 30 to 20,000
Hz frequency response, 50 dB S/N, and
0.12 per cent flutter gave another hint of
things to come.

1968 brought a number of small mono
recorders in the $100 to $150 range and
stereo models priced between $150 and
$200. Few members of the industry had
yet decided to take the cassette serious-
ly, and the Norelco Carry-Corder had
dropped in price to $89.50. Low- to me-
dium-price open-reel recorders con-
tinued to proliferate in 1969, spanning a
price range from $100 to $500. Even
some of the less expensive units had im-
pressive specifications: 40 to 16,000 Hz
+3 dB at 7V ips with a 50-dB S/N and
0.15 per cent flutter. At $300, one could
have a frequency response extending to
20,000 Hz. In respect to price, Teac’s
line expanded in both directions, starting
from their $300 Model A-1200.

Although most cassette recorders
were still battery portables, a couple of
‘true component decks appeared. The
Teac A-20 had a 60- to 12,000-Hz re-
sponse with 0.2 per cent flutter, while
Harman-Kardon’s CAD-4 featured a 50-
to 12,000-Hz response for $180. (The
Carry-Corder was now only $65.)

1970 saw the introduction of the Dolby
B’ noise-reduction system to the
American market in two open-reel ma-
chines from KLH. The KLH 40 (at $650)
was somewhat ahead of its time, and it
was eventually recalled by the manufac-
turer, but its ratings of 45 to 15,000 Hz at
334 ips, with 0.1 per cent flutter and an
astounding 68-dB S/N (with Dolby) were
a strong hint of what the future would
bring in home tape-recorder perform-
ance. The KLH 41, at about one-third
the price, had almost the same perform-
ance less a number of operating features.
But the cassette had still not broken out
of its “‘low-fi”’ classification.

By 1971, all categories of tape-record-
er performance had begun to advance
noticeably. High-price open-reel ma-
chines such as the Panasonic RS796, Re-
vox A77, and Teac A-6010 had nearly flat
response to 15,000 Hz and beyond, with
flutter levels of 0.08 per cent and a 55-dB
S/N. Just about the same performance
could be had in the $300 Tandberg 3000.

MARCH 1977

The most important development of
1971, however, was the emergence of
the high-fidelity cassette deck with built-
in Dolby noise reduction. The Advent
200, Fisher RC-80, and Harman-Kardon
CAD-3S, selling between $200 and $250,
had a typical frequency response of 30 to
12,000 Hz, flutter as low as (.15 per cent,
and the greater-than-50-dB S/N made
possible by the Dolby system. Simul-
taneously with the appearance of these
machines, the venerable Norelco Carry-
Corder that started it all disappeared
from the listings.

The 1972 directory, for the first time,
had a separate section for cassette ma-
chines inrecognition of the fact that they
had little in common with the eight-track
cartridge machines. The Advent 201 and
Wollensak 4760, both at $280, had a rat-
ed frequency response from about 35 to
15,000 Hz =2 dB, a 54-dB S/N, and from

The salient characteristics of the Norelco 150 Carry-Corder in-
cluded a frequency response of 60 ta 10,000 Hz +3 dB and a
2-inch round speaker. The dynamic microphone was separate.

THE FIRST WORD

AND THE LATEST

The new JVC Model CD-1636 illustrates the evolution of the cas-
sette format. Its frequency response is 45 to 16,000 Hz +3 dB,
and all of its other specifications are of true high-fidelity grade.

= ==

0.1 to 0.15 per cent flutter. Open-reel re-
corders, mostly in the $200 to $400
range, continued in strength.

In 1973, four-channel open-reel re-
corders from Akai, JVC, and Sony ap-
peared at prices from $300 to $650.
There were fewer open-reel stereo ma-
chines, but those that remained were
generally of high quality and correspond-
ingly high price. Their upper frequency
limit had reached and surpassed 20,000
Hz, flutter was as low as 0.06 per cent,
and a S/N of 58 dB was claimed for
Teac’s A-6010. And there were, at last,
many cassette decks to choose from,
with typical specifications of 40 to 12,000
Hz with ferric tape or to 15,000 Hz with
CrO, tape, a S/N of 45 to 50 dB without
Dolby (only a few had the Dolby system
at that time), and flutter levels between
0.1 and 0.15 per cent.

As stereo open-reel decks disappeared

e e, S . e T ety T
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from the low- and medium-price catego-
ries, four-channel recorders began to
take their places in 1974. They carried
many brand names, and prices ranged
from $400 to $700. A couple of very fine
conventional cassette decks, the Tand-
berg TCD-300 and the Teac A450, ap-
peared with prices of about $400. The
Teac machine’s flutter rating of 0.07 per
cent brought the cassette for the first
time into direct competition with good
open-reel recorders in this respect. The
big news of the year, however, was the
announcement of the Nakamichi 1000,
the first three-head cassette recorder,
with a staggering $1,100 price tag. Rival-
ing the best open-reel decks in most
areas of performance, the Nakamichi
1000 probably served more as an indica-
tor of the true potential of the cassette
medium than as a threat to open-reel
decks in the marketplace.

Prices climbed more noticeably in
1975 after years of relative stability. The
open-reel market was abandoned to the
high-quality stereo machines and the nu-
merous four-channel models (which, 1
suspect, surprised some of their manu-
facturers by carving out a secure niche
among low-budget, multitrack recording
enterprises, assuring their survival in
spite of the declining interest in four-
channe! recording or playback per se).
The innate superiority of the open-reel
format was emphasized that year by
Tandberg'’s stereo 10XD ($1,150) with its
frequency response of 30- to 25,000-Hz
+2 dB at 15 ips and 0.04 per cent flutter.
There were a large number of cassette
decks to choose from, all with generally
similar specifications (though not neces-
sarily the same actual performance,
‘‘specsmanship’ being what it is), and

prices in the $200 to $300 range. Nakami-
chi brought out a lower-price version of
their Model 1000, the $690 Model 700.

At about this time, a new phenomenon
in cassette recording made its appear-
ance (it actually began in 1974 with the
introduction of the Sony TC152SD bat-
tery-portable Dolbyized stereo recorder
for $300). Having progressed beyond the
“toy’’ stage, cassette recording was
ready to become a useful means of mak-
ing field recordings away from commer-
cial power lines and with the full fidelity
of which the medium was capable. By
1976, high-quality, battery-portable, full-
featured machines were offered at prices
from $380 to $500 by Nakamichi, Sony,
Uher, and Yamaha.

By 1976, cassette was indisputably the
king, with new decks appearing at an ac-
celerated rate. Front-loading, solenoid-
operated transports and more three-head
recorders made their appearance. In the
better units, an upper frequency limit of
17,000 Hz or so and flutter ratings under
0.1 per cent were no longer unusual. The
open-reel market was static, being limit-
ed to the high-end products still popular
with those willing to pay from $700 to
more than $2,000 for a machine with fea-
tures and performance not available in
the cassette medium.

The situation has not changed much so
far in this year 1977, except that de luxe
cassette recorders are offered by a num-
ber of manufacturers to sell at prices
from $500 to nearly $2,000 (!). On the
other hand, in the less rarified region
from $200 to $400, one can find the vast
majority of cassette recorders, mostly of
excellent quality. A few more battery-
portable stereo machines appeared this
year, mostly in the $400 to $500 range;

they come from JVC, Sony, Teac, and
Uher.

Cassette-recorder performance rat-
ings, which now are doubtless approach-
ing the limitations of the format, are fair-
ly stable. Most can reach 15,000 Hz (at
reduced recording levels), and a few can
exceed 20,000 Hz. The major effort has
gone into improving dynamic range (by
increasing recording headroom and re-
ducing noise), so that a S/N of 65 dB or
better is no longer a “‘pipe dream” (tape
manufacturers deserve a large share of
the credit for this). Flutter is commonly
below 0.1 per cent, although, since it is
affected by the physical construction of
the cassette itself, it is difficult to specify
cassette-machine flutter with the same
assurance as is possible with open-reel.
Open-reel machines, both stereo and
four-channel, hold the same place they
have occupied for several years. They
are expensive (though far less so than
true professional machines) and contin-
ue to appeal to the serious recordist.

Coming up on the horizon is the elca-
set, a new format combining many of the
features of cassettes and open-reel tape.
It is too early to predict the degree of
success of the elcaset, but we can expect
to see several brands of machines avail-
able in the near future.

In this brief trip along the tape path we
have seen extraordinary improvements
in performance, to the point that today’s
cassette recorders far surpass the best
home open-reel recorders of a decade or
two ago (though not necessarily the
semipro machines of that time). Inflation
has certainly had its effect on the per-
formance/dollar ratio, but I think it is safe
to say that today’s consumer gets more
for his money than ever before.

5 Equipment Test Reports

By Hirsch-Houck Laboratories

Sansui TU-9900 AM/FM Stereo Tuner

"T‘HE Sansui TU-9900 AM/FM stereo tuner

is part of that company’s “‘professional”
series of audio components, and it has the all-
black finish that seems to be a styling trend
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just now. It is large as tuners go: 18%% inches
wide, 124 inches deep, and about 63% inches
high; it weighs about 21 pounds.

Most of the front panel is devoted to a rec-

tangular cut-out, the upper half of which con-
tains the dial scales. Below them are two large
meters; a switch that selects FM AUTO, FM
MONO, or AM operation (also identified by col-
ored lights above the switch); and a large tun-
ing knob. A fourth light serves as a stereo FM
indicator.

To the left of the dial is a vertical row of
seven square pushbuttons. The ANTENNA AT-
TENUATOR button reduces the signal reaching
the tuner’s input circuits by about 20 dB to
prevent overload by very strong local trans-
missions. The BANDWIDTH switch provides
WIDE and NARROW positions. Set to NARROW,
the TU-9900 is highly selective (it is rated to
have better than 90 dB alternate-channel se-

(Continued on page 40)
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Technics introduces a 321 elementIC

or, in plain English,
more torque.

It’s in the SL-1400, Technics’ semi-automatic direct- won't affect turntable speed. The reason: A fregquency
drive turntable. With our latest advance: The one-chip generator servo control. Bat disect drive isn't all the
321 element IC with three high-capacity power SL-1400 has going far it. For outstanding low
transistors. Those 321 elements translate to one reason tracking error, there’s an ulra-sensitive gimbal-
why the SL-1400 will reach the exact playing suspended tone arm. With an effective

pivoi-lo-stylus length of 9%,",

And all you dois place the stylus on the
record and the SL-1400 does the rest. From
auto cut. To auto return. To auto shutoff.
You’ll also get one anti-skating adjust-
ment for all types of styli. Variable pitch
confrols. An easy-view strobescope.

speed within /1 of a revolution at
3313 RPM. That's torque.
But equally important, the SL-1300
. has the Technics direct-drive system.
The same system radio stations use.
And discos abuse.
Professionals prefer our direct-drive

system for the same reasons you will. Like : : Viscous-damped cueing. Feedback-
inaudible wow and flutter (0.03% WRMS). Direct Diive System insulated legs. Aswell as a hinged de-
Because with our system the platter is part of tachable dust cover and integral base.
the motor. So there aren’t any belts, gears or idlers So get the SL-1400. And get the precision
to produce speed variations. ‘ of Technics direct drive. The convenience
You won’t hear any rumble, either. Because our of semi-automatic operation. And the advantage
DC motor introduces so little vibration into the system of increased torque.
that rumble remains inaudible (—70dB DIN B). P
And load changes in AC line voltage or frequency 'Ibchnlcs
byPanasonic
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lectivity), with distortion ratings of 0.5 and
0.8 per cent, respectively, in mono and
stereo. In the WIDE mode, the distortion rat-
ings are dramatically improved to 0.06 and
0.08 per cent. Selectivity is reduced to 55 dB,
which is adequate under most circumstances.

The NOISE CANCELER button engages a
high-frequency blend circuit to reduce noise
(and high-frequency channel separation)
when receiving weak stereo signals. Below it
is the interstation-noise MUTING switch. A
CALIBRATION LEVEL button replaces the au-
dio output of the tuner with a 400-Hz tone ata
level of —10 dB relative to 100 per cent modu-
lation. The primary function of this signal is
to set up the recording level of a tape deck in
advance of recording an FM broadcast. And
although not mentioned in the instruction
manual, it can be used to set up the levels of
an external Dolby decoder as well. Since
“Dolby level’” corresponds to 50 per cent
modulation or —6 dB, the calibration tone can
be used to calibrate a Dolby unit’s meters by
setting the level to —4 dB.

The LOW PASS FILTER button switches in a
multiplex filter that cuts off 19-kHz and higher
frequencies that might affect the Dolby sys-
tem of a tape deck or possibly beat with the
bias oscillator in some tape machines. When
the filter is out of the circuit, the frequency re-
sponse of the tuner extends well beyond the
audio range. Finally, the METER SELECTOR
connects the signal-strength meter (there is
also a channel-center tuning meter) to read
multipath distortion as an aid to orienting an
antenna.

The remaining front-panel controls are the
OUTPUT LEVEL knob and a power switch. In
the rear of the tuner there are inputs for a 300-
ohm and a coaxial 75-ohm FM antenna plus a
wire AM antenna. There is a hinged AM fer-
rite-rod antenna and two pairs of audio out-
puts. One carries the normal FM audio-output
signal with the standard 75-microsecond de-
emphasis characteristic, and the other pair
(marked DOLBY FM) carries the same program
with the 25-microsecond de-emphasis needed
to make it compatible with an external Dolby
decoder. The level from the normal outputs is
controlled by the front-panel control (variable
over a nominal range of 0 to 1 volt), while the
DOLBY FM output is at a fixed level of 0.4 volit
(at 100 per cent modulation).

There are also outputs for connection to ain
external oscilloscope multipath indicator and
a DETECTOR output ahead of the de-emphasis
circuits for use with a possible future discrete
four-channel FM decoder. The single a.c. out-
let is unswitched. Price: $450.

@ Laboratory Measurements. Because the
setting of the bandwidth switch affects many
of the performance parameters of the
TU-9900, we made most measurements using
both switch positions.

In the wide-band mode, the IHF sensitivity
was 10 dBf or 1.7 microvolts (nV) in mono.
The 1.5-pV rated sensitivity of the TU-9900 is
considered to be at the theoretical limits for
an FM tuner, and our measured sensitivity is
indicative of very high performance. In
stereo, the usable sensitivity was set by the
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switching threshold at a 21-dBf (6-pV) level.

More important is the 50-dB quieting sensi-
tivity, which was 15 dBf (3 pV) in mono with
0.35 per cent total harmonic distortion (THD).
The stereo sensitivity was 35 dBf (30 nV),
with 0.3 per cent THD. Both of these figures
represent very good tuner sensitivity. The sig-
nal-to-noise ratio (S/N) at a 65-dBf (1,000 V)
input was one of the best we have measured:
74 dB in mono and 71.5 dB in stereo (at higher
signal inputs the stereo S/N almost equaled
the mono figure). The distortion at 65 dBf was
also lower than we have ever measured on an
FM tuner and well below the ratings of our
signal generator-—0.021 per cent in mono and
0.052 per cent in stereo. With out-of-phase
(L - R) modulation of the signal generator
(one of the conditions specified in the current
IHF tuner standard), the stereo distortion was
0.32 per cent at 100 Hz, 0.032 per cent at 1,000
Hz, and 0.075 per cent at 6,000 Hz.

The capture-ratio measurement (always
difficult to make accurately or even repeata-
bly) presented a challenge. Our reading was
just under 1 dB, an outstanding figure. We
could not measure the image rejection, which
was better than the 100-dB range of our signal
generator’s output capability. The selectivity
was close to the rated value, measuring 53.5
dB with alternate-channel (400 kHz) spacing
and 5.7 dB with adjacent-channel (200 kHz)
spacing. Both figures are fine for typical lis-
tening situations. The muting threshold was at
22 dBf (7 p.V). The tuner’s hum level was 70
dB below 100 per cent modulation.

The frequency response with the Low PAss
FILTER disabled was almost perfectly fiat,
varying over a +0.2- to —0.6-dB range be-
tween 30 and 15,000 Hz. The filter had the ex-
pected effect on the frequency response, re-
ducing the output by 0.4 dB at 12,000 Hz and
by 2.5 dB at 15,000 Hz. In the process it
dropped the 19-kHz pilot carrier leakage from
—36 dB to an almost unmeasurable —85 dB.

Finally, the stereo channel separation was
an extraordinary 60 dB or more from 60 to 600
Hz, falling to 45 dB at 5,000 Hz, 40 dB at
10,000 Hz, and 34 dB at 15,000 Hz. The mid-
range separation was not only the greatest we
have ever measured, but far exceeded the
guaranteed rating of our Sound Technology
1000A FM signal generator. The S/N, stereo
sensitivity, muting and stereo-switching
thresholds, pilot-carrier leakage, hum, and
frequency response were unchanged when we
switched to the narrow-band i.f. bandwidth.
Mono sensitivity actually decreased slightly,
to 12.5 dBf (2.3 pV). The 50-dB quieting sen-
sitivity was unchanged, but the mono distor-
tion at that input level increased slightly to 0.7
per cent.

As expected, the THD increased slightly at
the 65-dBf test level, although it was consid-
erably better than rated and would be consid-
ered excellent in a tuner of any price. It mea-
sured 0.11 per cent in stereo and 0.13 per cent
in mono. The stereo THD with out-of-phase
(L — R) modulation also increased slightly to
0.36 per cent at 100 Hz, 0.044 per cent at 1,000
Hz, and 0.63 per cent at 6,000 Hz.

With a reduced i.f. bandwidth comes a de-
graded capture ratio, and we measured it at
2.7 dB. On the other hand, alternate-channel
selectivity became unmeasurably high, ex-
ceeding 100 dB, and the adjacent-channel se-
lectivity of 17 dB set a new record for our tun-
er measurements. Stereo channel separation
was reduced to perfectly good, though no
longer extraordinary, levels of 27 dB between

(Continued on page 42)
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30 and 3,000 Hz and about 26 dB at frequen-
cies above 4,000 Hz.

The output level from the Dolby FM termi-
nals was a constant 0.42 voit at 100 per cent
modulation and a 25-microsecond de-empha-
sis characteristic. When we pressed the cALl1-
BRATION LEVEL button, the output level of the
tone from the tuner audio terminals was ex-
actly as specified. The ANTENNA ATTENUA-
ToR reduced the input signal by 22.7 dB. The
muting action was ideal, with no transient
noises or thumps. The flywheel tuning mech-
anism was smooth and friction-free. The FM

dial scale was calibrated at 0.25-MHz inter--

vals, and there was no detectable error
throughout its range. The AM tuner had the
usual restricted frequency response (it was, in
fact, even narrower than most), with its out-
put being down 6 dB at 60 and 2,200 Hz.

@ Comment. In every respect except price,

the Sansui TU-9900 qualifies as a true “‘super
tuner’” (which to us signifies a tuner whose
key performance characteristics are far better
than the norm for high-quality tuners). Possi-
bly a few (very few) of its measurements have
been surpassed by some other tuners, but
most of those units were far more expen-
sive—several times its price, in fact. Overall,
we would consider the TU-9900 to rank with
the other ‘‘state-of-the-art”” FM tuners we
have seen, and that is quite impressive in view
of its comparatively modest price.

It was not easy to find things about the
TU-9900 that one might quarrel with. There
was one, however—the multipath indicator.
Like some others we have seen, this meter
mode failed to respond to multipath levels re-
vealed by an oscilloscope connected to the
tuner’s scope outputs and even by ear.

The —10-dB calibration signal proved to be
a most useful feature for taping programs off

the air. As Sansui suggests, it can be used to
set the recording gain to 10 dB below the satu-
ration level of the recorder, whatever that lev-
el might be. Then, one can record with assur-
ance that the maximum dynamic range will be
captured on tape without fear of distortion
caused by unforeseen program peaks (FM
stations in this country are well regulated in
respect to their peak modulation levels,
though the average levels may vary depending
on the use of compressors and limiters).

Overall, we found the testing of the Sansui
TU-9900 to be a challenging task, and we
were left with a sense of surprise and pleasure
at finding a product whose performance so far
surpassed both its ratings and the expected
norms for a unit of its price. And, as a fringe
benefit, we now have a clearer idea of the in-
herent limitations of our very fine FM test
equipment!

Circle 105 on reader service card

Yeaple Stereopillow “Nearphones”

THE Yeaple ‘‘Stereopillow’ is a novel
sound reproducer that combines many of
the good features of both loudspeakers and
headphones while eliminating some of the ma-
jor disadvantages of both.

As its name suggests, the Stereopillow is in
the form of a pillow, 27 inches by 20 inches by
6 inches deep. Inside it are two high-quality
4%-inch cone drivers (with 10-ounce magnets)
mounted on small flat baffles and fully en-
cased in polyurethane foam. The pillow can
be placed upright behind a chair or sofaorina
nearly horizontal position against the arm of a
sofa for listening in a reclining position. The
histener’s head is partially surrounded by the
pillow, so that the drivers are located about 2
inches from the ears.

In this near-field listening location, even the
small, flat baffles permit an effective frequen-
cy response down to well below 50 Hz. Since
the frequency response of the drivers falls off
naturally below 400 Hz and above 10,000 Hz,
a passive equalization network in the pillow
boosts the lows and highs to achieve a rela-
tively uniform response at the listener’s ears.

Like loudspeakers, the Stereopillow pro-
vides a relatively stable stereo image which
does not shift with small movements of the
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listener’s head (although both the sound-pres-
sure level and the effective frequency re-
sponse change rather rapidly if the ear is
moved even a few inches from the drivers).
Room acoustics are completely out of the lis-
tening equation. Even while listening at
sound-pressure levels exceeding 90 dB, the
sound level elsewhere in the room drops off
rapidly with distance, to 65 dB or less at spac-
ings of 5 feet or more, and the sound usually
cannot be heard at all in an adjoining room.

The system impedance of 24 ohms makes it
possible to parallel several Stereopillows for
simultaneous use without presenting the
amplifier with a dangerously low load imped-
ance. Only 2 volts is needed across the speak-
er terminals to produce a 95-dB sound-pres-
sure level at the listener’s ear, which means
that the Stereopiilow can be driven by even
the lowest-power amplifier or receiver (it
must be connected to the speaker terminals,
not the headphone output).

The Yeaple Stereopillow is available with a
choice of several colored or patterned cloth
covers that can be unzipped and removed for
cleaning. The integral 30-foot cable enters the
pillow at the upper right corner, and sugges-
tions are given for dressing the cable and us-

ing it to hold the pillow in place behind chair
or sofa. Price: $79.95.

& Laboratory Measurements. Evaluating the
Yeaple Stereopillow required special test
methods. The technique used by Yeaple to
derive performance data (and by us to test the
device) is to place a dummy head in a normal
listening relationship to the pillow, with the
latter supported in an upright position. A mi-
crophone is inserted between an ‘‘ear’’ of the
dummy head and the surface of the pillow.
With a 10,000-Hz signal applied to each driv-
er, the microphone is carefully adjusted for
maximum reading and all subsequent mea-
surements are made in that position.

Our measured data closely matched those
obtained by Yeaple. With 2 volts applied, the
frequency response was within =2 dB from
about 40 to 650 Hz, and it fell about 10 dB in a
‘‘shelved” characteristic to another flat re-
gion, where it was within =2 dB from 850 to
3,000 Hz. There was a smaller depression
(about 5 dB) in the 3,000 to 7,500 Hz band,
where the output varied +2 dB. Above this
frequency the output rose about 8 dB and var-
ied about =1 dB from 7,500 to 13,000 Hz be-
fore dropping off at higher frequencies. At
very low frequencies the response followed
the manufacturer’s claims, falling at 12 dB per
octave below 50 Hz.

In its overall frequency response, the Ste-
reopillow resembled a number of good-quality
headphones we have measured. Like them,
its effective response (as heard by the listen-
er) is extremely dependent on the precise geo-
metric relationship between the two transduc-
ers and the listener’s head. Specifically, a
moderate shift of the ear relative to the sur-
face of the pillow could make a considerable
change in the response at very low and very
high frequencies.

The sound-pressure level (SPL) measured
in our test setup at a 2-volt drive level was
about 110 dB in the bass and lower mid-range,

(Continued on page 45)
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Our
concept:
the cassette
1s a component of
your sound system,
not an accessory. Be-
cause a cassette, unlike its R
open-reel counterpart, actually =
becomes an integral part of your
system the instant you put it in your
cassette deck.

This philosophy was one of the under-
lying principles behind the development of
TDK SA cassettes. TDK SA was the first
non-chrome tape compatible with chrome
bias and equalization. It gives you better
high-end performance than ferric-oxide-
based tape, and unlike chrome tapes, it gives
you greater dynamic range at low and mid-
range frequencies, with far less distortion.

But our engineers put as much em-
phasis on the design and construction of the
SA cassette housing as they did on the SA
tape inside. Our cassette shell and tape car-
riage system are made to the same high stan-
dards as the tape they carry. Sc you get the
kind of jam-proof, friction-free reliability you

TN

‘mach

want in >
every cassette e make. Judging
from our sales and fan mail, you agree with
our philosophy.

TDK SA cassettes offer both superior
tape and precision mechanics. That’s why
quality tape deck manufacturers either use
SA as their reference cassettes, or recommend
it for their machines.* And why you’ll get the
best from your system by using our machine
in your machine.

TDK Electronics Corp., 755 Eastgate Boulevard, Garden City, New York 11530.
In Canada, conrtact Superior Electronics industries, Ltd.

ine.

*Questions about specific decks will be-answered upan request.
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Clad in one of its optional imitation-fur cover-
ings, the Stereopillow appears right at home
propped up against the armrest of a sofa.

100 dB in the mid-range, and 95 to 105 dB in
the upper mid-range and treble. In terms of
conventional loudspeaker listening, this is
very loud, although the sound was below nor-
mal background-music levels a few feet away.

The distortion at 2.8 volts (equivalent to an
amplifier output of 1 watt into an 8-ohm load)
was in the 0.3 t0 0.5 per cent range from 1,000
Hz down to 100 Hz, and it rose gradually to
2.4 per cent at 50 Hz and only 8.4 per cent at
20 Hz. At a ““10-watt’” drive level (8.9 volts)
the distortion remained under 2.5 per cent
down to 80 Hz, but it rose rapidly to 16 per
cent at 50 Hz.

The speaker impedance was about 24 ohms
over most of the range from 150 to 2,000 Hz,
falling to 15 ohms at 20,000 Hz arnd with a
smooth rise to 50 ohms at the bass resonance
of 57 Hz. Tone bursts were reproduced faith-
fully throughout the entire operating frequen-
cy range of the Stereopillow.

® Comment. As is the case with headphones
and speakers, frequency-response measure-
ments do not adequately describe the sound
of the Yeaple Stereopillow. Most of our eval-
uation, therefore, was done by listening to a
variety of program material.

First of all, the Stereopillow does not sound
exactly like either a speaker or a headphone.
With one’s head firmly cradled in the pillow,
the subjective frequency response resembles
that of a good-quality speaker with somewhat
subdued highs. The bass and middles are very
powerful and smooth, although we never got
the same sensation of low bass that is ex-
perienced with a speaker having a useful out-
put down to 40 Hz cr so. We suspect that this
is due to the lack of stimulation of the entire
body surface by very low frequencies, a prob-
lem the Stereopillow shares with headphones,
which often have an excellent measured low-
bass response but do net sound as powerful in
the bass as speakers with much less measured
output.

Also as with headphones, the front-back lo-
calization of sound is a bit uncertain with the
Stereopillow. This is helped considerably by
listening in a reclining position, preferably
with the eyes closed. Although the user is not
confined to a rigidly fixed position, there 1s a
rapid drop of listening volume if the head is
moved more than an inch or two away from
the pillow surface.

No matter how loudly one plays the Stereo-
pillow, it is easy to hear someone speaking in
the same room or a telephone ringing. This is
a major advantage over most headphones and
speakers (some, of course, might considerit a
disadvantage). Naturally, other people in the
same room will hear the program, albeit at a
rather low level. It will not normally interfere
with conversation, but we doubt that anyone
would be able to listen at high volume to the
Stereopillow in the same room with another
person who is listening to a different program
via speakers or watching a TV program.

Our only reservation regarding the Yeaple
Stereopillow does not relate to its sound,
which is very good--impressively sc, at
times. For upright listening, the need to sup-
port the Stereopillow in a vertical plane with
its lower edge approximately at shoulder level
limits its use to high-back furniture such as
lounge chairs. However, there is no position-
ing difficulty when listening while lying down.
For those who can install the Stereopillow in
one of its more effective positions, it offers an

The Stereopillow’s tone-burst
response was quite faithful, as shown
in these oscilloscope photos made at
(top to bottom) 50, 500, und 5,000 Hz.

interesting and rather different approach to

personal music listening at a price competitive

with that of many medium-price headphones.
Circle 106 on reader service card

Kenwood KR-9600 AM/FM Stereo Receiver

M A
P

ENwWO0OD’s new KR-9600, one of the select
but steadily growing number of “‘super-
power”’ receivers, is a mighty unit by any

MARCH 1977

standards. Its amplifiers are rated to deliver at
Jeast 160 watts per channel into 8-ohm loads,
from 20 to 20,000 Hz, with 0.08 per cent or

less total harmonic distortion. Like some of
Kenwcod's  integrated  amplifiers, the
KR-9600 uses an entirely separate power sup-
ply (including the power transformers) for
each channel. This effectively eliminates what
Kenwood calls ‘‘transient crosstalk distor-
tion,” which is described as a form of the in-
termodulation effect in one channel resulting
from modulation of the common power-sup-
ply voltage by a powerful low-frequency sig-
nal in the other channel.

The output stages, featuring fully comple-
mentary-symmetry transistors, are directly
coupled to the speakers. A fast-acting relay
protects both the output devices and the
speakers from damage, as well as providing a

(Continued on page 52)
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Clad in one of its optional imitation-fur cover-
ings, the Stereopillow appears right at home
propped up against the armrest of a sofa.

100 dB in the mid-range, and 95 to 105 dB in
the upper mid-range and treble. In terms of
conventional loudspeaker listening, this is
very loud, although the sound was below nor-
mal background-music levels a few feet away.

The distortion at 2.8 volts (equivalent to an
amplifier output of 1 watt into an 8-ohm load)
was in the 0.3 t0 0.5 per cent range from 1,000
Hz down to 100 Hz, and it rose gradually to
2.4 per cent at 50 Hz and only 8.4 per cent at
20 Hz. At a **10-watt’’ drive level (8.9 volts)
the distortion remained under 2.5 per cent
down to 80 Hz, but it rose rapidly to 16 per
cent at 50 Hz.

The speaker impedance was about 24 ohms
over most of the range from 150 to 2,000 Hz,
falling to 15 ohms at 20,000 Hz and with a
smooth rise to 50 ohms at the bass resonance
of 57 Hz. Tone bursts were reproduced faith-
fully throughout the entire operating frequen-
cy range of the Stereopillow.

® Comment. As is the case with headphones
and speakers, frequency-response measure-
ments do not adequately describe the sound
of the Yeaple Stereopillow. Most of our eval-
uation, therefore, was done by listening to a
variety of program material.

First of all, the Stereopillow does not sound
exactly like either a speaker or a headphone.
With one’s head firmly cradled in the pillow,
the subjective frequency response resembiles
that of a good-quality speaker with somewhat
subdued highs. The bass and middles are very
powerful and smooth, although we never got
the same sensation of low bass that is ex-
perienced with a speaker having a useful out-
put down to 40 Hz or so. We suspect that this
is due to the lack of stimulation of the entire
body surface by very low frequencies, a prob-
lem the Stereopillow shares with headphones,
which often have an excellent measured low-
bass response but do not sound as powerful in
the bass as speakers with much less measured
output.

Also as with headphones, the front-back lo-
calization of sound is a bit uncertain with the
Stereopillow. This is helped considerably by
listening in a reclining position, preferably
with the eyes closed. Although the user is not
confined to a rigidly fixed position, there is a
rapid drop of listening volume if the head is
moved more than an inch or two away from
the pillow surface.

No matter how loudly one plays the Stereo-
pillow, it is easy to hear someone speaking in
the same room or a telephone ringing. This is
a major advantage over most headphones and
speakers (some, of course, might consider it a
disadvantage). Naturally, other people in the
same room will hear the program, albeit at a
rather low level. It will not normaily interfere
with conversation, but we doubt that anyone
would be able to listen at high volume to the
Stereopillow in the same room with another
person who is listening to a different program
via speakers or watching a TV program.

Our only reservation regarding the Yeaple
Stereopillow does not relate to its sound,
which is very good—impressively so, at
times. For upright listening, the need to sup-
port the Stereopillow in a vertical plane with
its lower edge approximately at shoulder leve!
limits its use to high-back furniture such as
lounge chairs. However, there is no position-
ing difficulty when listening while lying down.
For those who can install the Stereopillow in
one of its more effective positions, it offers an
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The Stereopillow’s tone-burst
response wds quite faithful, as shown
in these oscilloscope photos made at
(top to bottom) 50, 500, and 5,000 Hz.

interesting and rather different approach to

personal music listening at a price competitive

with that of many medium-price headphones.
Circle 106 on reader service card

ENWOOD’s new KR-9600, one of the select
but steadily growing number of ‘‘super-
power’’ receivers, is a mighty unit by any

MARCH 1977

standards. Its amplifiers are rated to deliver at
least 160 watts per channel into 8-ohm loads,
from 20 to 20,000 Hz, with 0.08 per cent or

less total harmonic distortion. Like some of
Kenwood’s  integrated  amplifiers, the
KR-9600 uses an entirely separate power sup-
ply (including the power transformers) for
each channel. This effectively eliminates what
Kenwood calls ‘‘transient crosstalk distor-
tion,”’ which is described as a form of the in-
termodulation effect in one channel resulting
from modulation of the common power-sup-
ply voltage by a powerful low-frequency sig-
nal in the other channel.

The output stages, featuring fully comple-
mentary-symmetry transistors, are directly
coupled to the speakers. A fast-acting relay
protects both the output devices and the
speakers from damage, as well as providing a

(Continued on page 52)
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time delay that eliminates thumps when turn-
ing the receiver on or off. At its input, the
KR-9600 is unique in having separate
preamplifiers for each of the two phono in-
puts The pHONO 1 input, which has a 2.5-mil-
livolt sensitivity and a 250-millivolt overload
rating, uses an FET input; the pHONO 2
preamplifier, rated at 5 millivolts sensitivity
with a 500-millivolt overload rating, uses a bi-
polar-transistor input.

The KR-9600’s tone controls consist of
knobs for bass, mid-range, and treble fre-
quencies. They can be bypassed by a DEFEAT
switch. The tone controls, like the volume
control, are lightly but positively detented in
steps. The receiver can coatrol two tape
decks, with front-panel switching for record-
ing on either machine or dubbing from either
one to the other, while monitoring the play-
back from either one or listening to the source
signal.

A novel feature is the receiver’s “‘sound in-
jection’’ circuit, a variant of the microphone
injection system found on some other receiv-
ers. Kenwood’s system provides a fading and
mixing action as the MIc LEVEL knob on the
panel is rotated. It smoothly fades out the sig-
nal from the selected program source and in-
serts the signal from a microphone plugged
into the front-panel jack. This injection action
takes place only at the tape-recording outputs
and does not appear in the receiver’s audio
outputs.

The FM tuner section of the receiver is of
comparable quality, featuring two r.f. stages,
a five-gang tuning capacitor, an eight-element
linear-phase filter, and a phase-locked-loop
multiplex demodulator. A switch on the front
panel converts the de-emphasis time constant
from 75 to 25 microseconds for use with an
external Dolby adapter.

The two tuning meters read channel center
and signal strength for FM (the latter is also
the AM tuning indicator). A button on the
front panel converts the signal-strength meter
to read FM modulation strength, from 0 to 100
per cent. In this mode, the meter has a fast re-
sponse with little overshoot, and it can be
used to set up recording levels on a tape deck
for most effective use of the machine’s dy-
namic range. Two other meters monitor the
audio-output levels. Their logarithmic scales
read from 0.1 to 200 watts, and a nearby but-
ton increases the meter sensitivity to cover a
0.01- to 3-watt range.

The Kenwood KR-9600, as might be ex-
pected, is large and heavy. Its satin-finish
front panel is 22% inches wide and 63 inches
high; the receiver extends about 16%2 inches
behind the panel. All rear connectors are re-
cessed and do not protrude beyond the case
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limits. A pair of rugged and attractive handles
are supplied for mounting on the panel if de-
sired (the 53-pound weight of the receiver
makes this very desirable), and the overall
depth of the receiver including handles is 18V
inches.

The front panel has pushbutton switches
for low- and high-cut filters, 20-dB audio mut-
ing, power-meter range selection, FM meter
mode, 25-microsecond de-emphasis, and FM
muting. The large tuning knob, which oper-
ates a very smooth flywheel mechanism, is to
the right of the dial. Across the bottom of the
panel are knobs for the tone controls, volume
(with a concentric ring for balance), the input
selector (AM, FM, PHONO 1, PHONO 2, AUX),
and speaker switching for three pairs of
speakers or one combination of two pairs.
Lever switches control on/off, loudness (with
two degrees of compensation), tone-control
defeat, mode (MONO, STEREOQ, REVERSE), tape
monitoring from either deck or the source,
dubbing from either deck to the other, and the
SOUND INJECTION circuit. There is also a
headphone jack on the panel.

In the rear of the receiver are the many in-
put and output jacks, including preamplifier
outputs and main-amplifier inputs, joined by
remavable jumper links. There are outputs
for connection to an oscilloscope for mul-
tipath indication; the horizontal output is also
intended to drive any future discrete four-
channel FM decoder when and if it becomes
available. There is a hinged AM ferrite-rod
antenna, and terminals are provided for 75-
and 300-ohm FM antennas as well as an AM
wire antenna. Insulated spring clips are used
for the speaker outputs, and there are DIN
sockets as well as phono jacks for the tape-

1O 20 50 100 200 500 1K

CCNTINUOUS AND EQUIVALENT SINE-WAVE WATTS/CHANNEL

recorder connections. One of the three a.c.
sockets is switched. Price: $750.

® Laboratory Measurements. Following the
standard preconditioning period, during
which the receiver became only moderately
warm, the amplifier outputs clipped at 189
watts into 8 ohms, 264 watts into 4 ohms, and
115.5 watts into 16 ohms (both channels driv-
en at 1,000 Hz).

At most power levels and frequencies, the
distortion was below our residual measure-
ment level of about 0.003 per cent. With a
1.000-Hz test signal, total harmonic distortion
iTHD) was less than 0.003 per cent at all lev-
els from 10 watts up to 180 watts, reaching
0.006 per cent at 190 watts just before clipping
sceurred. The intermodulation distortion (IM)
was between 0.015 and 0.03 per cent from 1
watt to over 190 watts. It rose somewhat at
very low power levels—about 0.2 per cent at
16 milliwatts. At the rated power output and
at levels of =3 and —10 dB, the THD was
about 0.02 per cent at 20 Hz and less than
0.003 per cent from a couple of hundred Hz to
10,000 Hz, climbing to 0.008 per cent at
20,000 Hz.

An input of 0.038 volt at the auxiliary input
or 0.6 millivolt at the phono input was needed
to develop a reference power output of 10
watts. The noise level was extremely low,
with respective unweighted S/N readings of
81 and 79 dB. The pHoNO 1 input-overload
point was a very high 290 millivolts. This was
the more sensitive of the two inputs; the other
(not checked) should have half the sensitivity
and twice the overload capability.

The tone controls, as expected, could pro-

(Continued on puge 54)
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vide a wide variety of response curves. The
loudness compensation was very mild with
either of the two selectable characteristics
(which boosted only the low frequencies),
making it one of the few we have seen that
does not impart an unnatural ‘‘bassy’’ quality
to the sound. The filters had very gradual
slopes of 6 dB per octave and removed too
much of the program content for our taste.
Their —3-dB response frequencies were 200
and 3,600 Hz. The RIAA phono equalization
was within =1 dB from 20 to 20,000 Hz. It
was affected negligibly by phono-cartridge in-
ductance (less than 0.5 dB change up to
15,000 Hz, and only 0.5 to 1 dB at 20,000 Hz).

The FM tuner section had usable sensitivi-
ties of 8.7 dBf and 15 dBf in mono and stereo
or 1.5 and 3 in microvolts (uV). The 50-dB
quieting sensitivity was 11 dBf (2 wV) in mono
with 0.75 per cent THD, and 34.5 dBf (29.2
wV) in stereo with 0.3 per cent THD. The ulti-
mate S/N at 65 dBf (1,000 wV) was 71.5dB in
mono and 68 dB in stereo, and the respective
distortion levels at that input were 0.13 and
0.34 per cent (the latter being measured with
out-of-phase—or  left-minus-right—modula-
tion in accordance with the new IHF tuner
standard).

The capture ratio at 45 dBf (100 nV) was
1.4 dB, and AM rejection was 57 dB. The
muting threshold was 8.7 dBf (1.5 pV), the
same value as the stereo switching threshold.
Pilot carrier leakage was —73 dB and hum was
—72 dB. The effectiveness of the tuner’s cir-
cuits was demonstrated by its image rejection
of 102 dB (just at our measurement limit) and
by the alternate- and adjacent-channel selec-
tivities of 91 and 9.5 dB.

The FM frequency response was flat within
+0.4 dB from 30 to 13,000 Hz and down 0.7 dB
at 15,000 Hz. Stereo channel separation was
exceptionally uniform: 36 to 37 dB across
most of the audio range, and better than 33.5

dB from 45 to 15,000 Hz. The AM frequency
response was down 6 dB at 35 and 5,400 Hz
for a somewhat wider response range than
most receiver AM tuners exhibit. All of these
figures matched Kenwood’s specifications
within the bounds of instrument error.

Because of the extensive metering afforded
by the KR-9600, we also checked the accura-
cy of the meter readings. The power-output
meters (referenced to 8-ohm loads) read from
15 to 50 per cent high at most levels, but this is
probably adequate for their purpose. The FM
deviation (modulation) meter was accurate at
100 per cent, which is the most important
point, but read high by about 10 to 20 per cent
at most smaller carrier deviations. This, too,
is satisfactory for the intended use of the me-
ter in setting up a tape recorder (especially
since the maximum error was about 2 dB in
the ‘‘safe’’ direction). The signal-strength me-
ter gave useful readings at levels of a couple
of microvolts and saturated at 370 microvolts,
which gave a full-scale reading.

® Comment. The Kenwood KR-9600 prob-
ably has more flexibility than most people will
ever require, but such flexibility is expected
of a premium-price product like this one. So
far as we could determine, all of its many fea-
tures worked exactly as claimed. In fact, it is
such a smooth-handling and easy-to-use re-
ceiver that it can be operated, once one has
overcome a sense of awe at its capabilities, as
casually as any other.

The suppression of transients and other un-
wanted noises was so good that it was easy to
forget that the amplifiers could deliver close
to 200 watts per channel, which is sufficient to
destroy many speakers. This attention to de-
tail is fortunate (and surely not accidental),

since pops and thumps that are a mere annoy-

ance with lesser receivers can be disastrous
with a unit such as this. In this regard, we

were especially appreciative of the ideal oper-
ation of the FM muting circuit, a potential
Achilles’ heel in high-power music systems.

it is apparent that Kenwood has carefully
matched the performance of the tuner, con-
trol-amplifier, and power-amplifier sections,
utilizing each to best advantage. The tuner’s
performance is just shy of matching that of
some of the finest separate tuners, but it is
well beyond what we have come to expectina
receiver. The control amplifier is one of the
quietest we have seen, and it has enough input
and operating flexibility for most people,
though not as much as many separate
preamplifiers. The power amplifier takes sec-
ond place to none we have seen in the un-
der-200-watt-per-channel category. In fact, its
distortion 1is literally unmeasurable without
specially modified test equipment at almost
any power level and frequency one will en-
counter in a home music system. If that is not
perfection, it is certainly close to it.

Like other receivers in its power class, the
Kenwood KR-9600 cannot be installed casual-
ly. It is simply too large and heavy to be
stuffed into a piece of furniture (it must be
adequately ventilated, since we found the
temperature on the top of the cabinet to be
nearly as high in normal use as during our
tests). The handles on the panel are more than
decorative, being the most practical way to
lift or move the receiver.

When we come to the “‘bottom line’’ of val-
ue for the money, we must say that this is a
very reasonably priced product for what it
does (take a look at the prices of power
amplifiers with comparable performance if
you doubt this). If your speakers require a
high-power amplifier (or ¢an safely be used
with one), the KR-9600 can give you top-qual-
ity sound in a single, handsome (albeit iarge)
package at an affordable price.

Circle 107 on reader service card

THE JBL L1166 is a compact, three-way
speaker system whose 1.75-cubic-foot
cabinet makes it one of the larger ‘‘book-
shelf” systems, and it would appear to be at
least as well suited to floor installation. The
12-inch woofer (with a 3-inch voice coil) oper-
ates in a ducted-port enclosure. There is a
crossover at 1,000 Hz to a 5-inch mid-range
cone driver that operates up to 6,000 Hz. High
frequencies are radiated by a l-inch dome
tweeter fabricated of resin-impregnated linen
with a vapor-deposited layer of aluminum.
The oiled walnut cabinet has a distinctively
sculptured, acoustically transparent, foam
plastic grille that covers the entire front of the
speaker. Behind the grille are calibrated level
adjustments for the mid-range and high-fre-
quency drivers. Their center positions are
chosen to provide a flat ‘‘anechoic” frequen-
cy response. The calibrations cover a range of
+3 dB around the flat setting (at the counter-
clockwise limit, each control completely si-
lences its driver). Special twist-type binding
posts are recessed into the rear of the cabinet.
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The foam front grilles are available in orange
orin black.

The JBL L166 system is rated to handle up
to 75 watts of continuous program material,
and, like other JBL speakers, it is quite
efficient. It has a nominal impedance rating of
8 ohms. Its polar dispersion is rated at greater
than 150 degrees up to 20,000 Hz—an excep-
tionally broad coverage for conventional
front-facing drivers. The cabinet is 23
inches high, 14%4 inches wide, and 13 inches
deep; the system weighs about 50 pounds.
Price: $399.

® Laboratory Measurements. With its level
controls set to *‘0,”’ the averaged output of
the JBL L166 measured in the reverberant
field of the test room was very smooth and flat

throughout the audio range. When combined

with the bass output up to about 300 Hz
(which was measured with close microphone
spacing to simulate an anechoic measure-
ment), the total response varied only =3 dB
from 50to 20,000 Hz. (Continued on page 56)
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Our flywheel is largerthan regular fiywheels fora 0.08% wow and flutter.
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Swﬂchoble VU and Peak meters for better recordings.

ANDA

Some of the above features and
performance specs are found in
other cassette decks. But those
decks cost a lot more than ours.

Now, the new Kenwood KX-920
costsless than S300; but don't let that
deceive you.

i

Heat compressed super ferte head for fre quency response of 30-16,000 Hz

and 5/N of 62 dB with CrO, tape.,
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The KX-920. With cue, review and memory rewind.

IPMENIT.

Because the KX-920 is our top-of-the-
line. And the way we look at it, every
top-of-the-line should have these
features and the KX-920's perfor-
mance.
The only option you should even
think about is tape.

“Suggested resale price. Actual prices are established by Kenwood dealers.

KENWOOD

15777 S. Broadway, Gardena, CA 90248 - 72-02 Fifty-first Avenue, Woodside, NY 11377

CIRCLE NO. 17 ON READER SERVICE CARD



“I’ve got a 60-minute
recording studio
inmypocket?

It’s called the
MICROCASSETTE®

Pearlcorders.

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 beaufifully in
an office, in your car, even on airplanes;
and its 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 photographic, audio,
and A-V dealers everywhere. Or write for
our brochure, “Pocket Full of Miracles.”

OLYMPUS GORPORATION OF AMERICA

TWO NEVADA DRIVE/NEW HYDE PARK NEW YORK 11040

In Canada: W. Carsen €o., Ltd., Ontaria
60 minutes ot sound in this
actual-size MICROCASSETTE.®

et P

OLYMPUS OPTICAL COATD.
12PAN
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JBL L166 Speaker . . .

(Continued from page 54)

The port contributed to the total bass out-
put only at very low frequencies (below 30
Hz), and the low-frequency output dropped
off very rapidly in the range below 50 Hz or
so. Unlike some speakers whose output rolls
off at the highest frequencies, the JBL L166
had a slightly rising output above 10,000 Hz to
about +5 dB at 15,000 Hz. It should be noted
that these measurements (except for the low
bass) reflect the actual sound-pressure level
measured in a normal listening room about 12
to 15 feet from the speakers, and therefore
they are representative of what actually
reaches the listener’s ears in a ‘‘real world”
environment.

The distortion was very low down to about
50 Hz, and surprisingly it did not change ap-
preciably when the power input was raised
from 1 watt to 10 watts (based on an 8-ohm
impedance). Below 50 Hz the distortion at 1
watt rose to about 6 per cent at 30 Hz and
more rapidly below that frequency. We aiso

| measured the distortion with the drive level

adjusted to maintain a 90-dB sound-pressure
level (SPL) at a distance of | meter from the
speaker grille. Down to 50 Hz it was identical
to the constant-level measurement, but it in-
creased more rapidly at lower frequencies as
the drive was increased to compensate for the
falling bass response. It measured 12.6 per
cent at 40 Hz and could not be measured be-
low that frequency.

The mid-range (‘“‘presence’’) control had a
range of +2to —5 dB between 1,000 and 6,000
Hz, while the high-frequency (*‘brilliance’’)
control had a +3-dB range above 2,000 Hz.
The speaker impedance reached a maximum
of about 60 ohms at 58 Hz and low values of 6
to 7 ohms at 25 and 125 Hz. Over most of the
audio range the impedance was not far from
its nominal 8-ohm rating (or somewhat high-
er), but it fell to just under 5 ohms at 9,000
Hz. The tone-burst response of the L166 was
good throughout its range.

As expected, the L166 proved to be a very
efficient speaker. Driven by | watt of random
noise in the octave centered at 1,000 Hz, it
produced an SPL of 93.5 dB at a 1-meter dis-
tance. This is about 6 dB greater than that
produced by a typical acoustic suspension
speaker. Putting it another way, the 1166
would require about one-fourth as much
amplifier power for the same listening level as
a typical bookshelf speaker system.

® Comment. Having listened to the JBL
L166 for some time before performing any
tests, we were not in the least surprised by
our findings. From the first, it was evident
that this was an exceptionally smooth, uncol-
ored speaker. It gave an impression of strong
bass response as a result of the slight reso-
nance rise at 67 Hz which affects the band of
frequencies from 65 to 100 Hz or so. The very
low bass (under 40 Hz) is down somewhat
from the midrange level, but because of the
speaker’s excellent octave-to-octave frequen-
cy balance, most listeners would not be aware
of any lack of very deep bass. The extreme
highs are excellent indeed. They impart a
sense of crispness and definition that is often
lacking in otherwise good speakers. Because
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of the overall flatness of the speaker’s re-
sponse, one never feels that any particular
portion of the spectrum dominates the others.
The dispersion, judged subjectively, was as
good as was claimed—certainly at least as
good as we have heard from any direct-radia-
tor speaker system.

Having obtained confirmation of our initial
hearing impressions through the response
measurements, we expected the JBL L166 to

Tone-burst response of the JBL
L166, shown here at (top to
bottom) 100, 4,000, and 7,000
Hz, was good throughout.

do very well in our simulated live-vs.-record-
ed listening test. It did. On some of the selec-
tions, the JBL’s sound could not be distin-
guished from that of the “‘live’’ reference. On
others there was an indefinable difference too
slight to be identified precisely. Allin all, the
L166 is one of the more accurate speakers we
have evaluated in this way.

Anyone who has a stereotyped image of
JBL as a manufacturer of “‘rock-sound”
speakers will be surprised by an exposure to
the sound of the L.166; it is one of the smooth-
est, most listenable systems we have had the
pleasure of using. It is also one of the most
expensive ‘“‘bookshelf”’ size speakers you can
buy. If your budget can handle it, listen care-
fully to the L166; even if it is beyond your
means, its sound may guide you toward a less
expensive speaker with some of the same fine
sound qualities.

Circle 108 on reader service card
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If you take a creative approach to recording, you'll appreziate the
special versatility of the new Dual C919 cassette deck. Four separate
slide controls for the line-level and microphone nputs allow you to
mix and record signals from disc, fape or FM with live voices ard instru-
ments. Output level controls eliminate the need to read ust your ampli-
fiers volume when switching programs, such as to tuner cr record
player. (These and additional features are shown below.)

The BuUal CO19 ot o foer
TS soversatile, o T et ol
you might think of it .. w.is. e
as a mlmature i e

strides in cassette deck t=chnology

conSOhl in recant years. Wow and fluh‘er_ '

Exclusive U.S. Distributian Agency for Duel
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With Sony's new PS-4300,
you Just sit back and enjoy the
ride. Wherever the record
takes you.

That's the blissful simplicity
of a fully automatic turntable.

But the PS-4300 is more
than purely practical. We like to
think of it as a model union:
combining the convenient and
the complex.

It 1s a profoundly engineered
machine, with intelligent design
slashing through down to the
smallest detall.

We gave brushes
the brush.

The motor that powers the
PS-4300 is brushless and slot-
less. Direct drive, If you will.

This deceptively simple con-
struction makes for a smooth-
running motor with less friction
and noise than traditional
DC motors. And it eliminates
cogging.

What's more, this smooth-
running motor is monitored by a

smoothly-engineered 8-pole
magnetic pick-up head. And our
magnetic speed sensor works
through an intricate electronic
feedback system; driving the
platter directly—without a jumble
of belts and pulleys getting in
the way.

So our torque is not a turkey,
and we've got low wow and flut-

ter and high speed stability to boot.

An electric eye.
For your ear.
Hands off the PS-4300!

Our optical sensing system
automatically returns the arm
when your record Is over,
Optical sensing is light years

ahead of the conventional me-
chanical linkage. Eliminating the
pressure and distortion you'd
ordinarily get at the end of
a record.
A tone-arm that's

a strong arm.

Now we're not calling anyone

clumsy. But there s the chance
you might make a mistake and
grab hold of the tone-arm while
it's in motion.
e 3

e S
s e

That's why the PS-4300 has
a tone-arm that's more than just
statically balanced. It comes with
a protective clutch device. (The
only clutch you'll find on our fully
automatic turntable.)

This latching set-up protects

your arm against too much strain.

Moving from arms to feet,
ours are designed to cut feed-
back. They're rubber-soled: sus-
pended by cup-shaped rubber
shock absorbers.

And they're adjustable, let-
ting you level the turntable. So
you might say our feet come
with elevator shoes.

Our vibration-reducers
are great shakes.

Sometimes the cabinet itself

©1977 Sony Corp. of America. Sony, 9W. 57 St. N.Y,, N.Y. 10019. SONY is a trademark of Sony Corp
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can vibrate—distorting what
comes out of it.

Not so with the PS-4300.

Our cabinet is built out of a
material with a low Q. Low Q
materials hardly vibrate, and
nobody watches their P's and Q's
like Sony.

Even our platter has been
undercoated with a damping

aterial.

nd what looks like a bad
case of acne on our record matis
a series of bumps that provide an
air cushion and absorb vibration.
An exercise in
self-control.

You can see that we've cow
ered just about everything when
we created the PS-4300.

Even the cover.

Our dust cover Is ingeniously
simple. When closed, it leaves
the controls accessible.

And what controls they are!
One-touch, LED-indicated
switches for start/stop and
repeat.

One light tap starts every-
thing going, while your record,
under the dust cover, is in splen-
did isolation.

So If what you're looking for
Is an unmatched fully automatic
direct drive turntable, drive on
over to Sony.




RTR
sound
is a
singular
creation

Like the human voice and all
things striving for perfection,
RTR sound systems have only
one maker. Each critical
component is designed and
manufactured by RTR. From
hand-wound voice coils to
hand-rubbed cabinetry,
everything fits and operates as
one. Thus RTR systems
approach the perfection of
realistic sound.

Few others are so dedicated.
They create systems from the
components of many
manufacturers—often
including transducers built by
RTR. Though they build fine
speakers, they build only finite
systems. That is the law of
group creation.

If you strive for realistic sound
at a sound price, seek your
nearest franchised RTR dealer.
He will show you a singular
solution.

- For dealer list, write
[ RTR, Dept. SR, 8116 Deering Avenue,
; Qanoga Park, CA 91304,
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By Paulette
Weiss

The Pop Beat

DIS-CONCERTING

@T has become almost common practice in
critical circles to measure popular music,
especially rock, by visual as well as musical
standards. This is hardly surprising, for it be-
came a necessity just as soon as the trappings
of burlesque, the circus sideshow, and worse
began to overshadow the musical aspects of
many rock acts. Showbizzy production num-
bers—dancing teeth, live chickens, dismem-
bered baby dolls, and all—-were essential to
the candle-brief career of Alice Cooper, for
example, and they are now being echoed in
the bad-copy shenanigans of such successors
as Kiss and Parliament/Funkadelic. And we
probably haven’t even seen the end of it—
more televised rock concerts and the coming
of large-screen TV projectors in clubs and
bars can be counted on to keep the fashion go-
ing for at least a little while longer.

® Meanwhile, performers whose music is
good enough to seize your whole attention
through the ears without any distracting visu-
al bait are getting pretty rare. Gordon Light-
foot is one of them. A long string of record-
ings (his latest, ‘“‘Summertime Dream,’’ re-
ceived an Honorable Mention in STEREO RE-
VIEW’s Record of the Year Awards last
month) attests to the unvarying high quality of
his music and his performances of it. His
voice and his guitar are all this troubadour has
needed since the early Sixties to command the
respectful attention of his always sold-out
houses. And that’s all he needed the night I
heard him in the newly refurbished Avery
Fisher Hall at New York’s Lincoln Center
last November—that and a little electrified
back-up group to beef up the sound of his
acoustic guitar. He’s a bit beefier himself
these days, but then he’s a whole lot looser
too; he chatted comfortably with his fans be-
tween oldies such as If You Could Read My
Mind and newer songs such as The Wreck of
the Edmund Fitzgerald.

It is, when you sit down and think about it,
surprising that such a simple kind of presenta-
tion can work at all, but then Lightfoot is an
exception, his showmanship of a subtly per-
sonal kind not many can muster. We need
showmanship, of course; a performance that
is totally lacking in it can bore us just as
quickly as one that is composed of nothing
else. All other things being equal, the flick of a
nicely timed blood-red spotlight just at the
high point of a familiar song can be as exciting

as the wonderfully unexpected new guitar riff
that accompanies it.

What is needed for the best of all concert
worlds is a balance between the artistic sub-
stance—in this case the music—and the effec-
tive, glamorous, yes, even gimmicky manner
of its presentation. The successful artists of
any time are those most skilled in attaining
that balance. It is a skill that comes mostly
from experience, but you-needn’t necessarily
be as old an old-timer as, say, Bing Crosby to
have picked it up. Such relative youngsters as
the Who have it. So do the Stones, Wings, El-
ton John, and Bruce Springsteen.
® Patti Smith almost has it. In a recent ap-
pearance at the Bottom Line (which she
dubbed the ‘““AM™ of New York clubs,
CBGB’s and Max’s being examples of “FM”’)
she was gut-level powerful, easily establish-
ing an aura of camaraderie with her tough-kid
rap, moving into white-hot treatments of Jo-
lene and Redondo Beach, and uninhibitedly
using the audience’s food-and-drink-littered
tables like a stripper’s runway. It was theatri-
cal and it was exciting, and had she been able
to sustain that momentum and build on it from
song to song it would have been devastating.
Instead, she noodled around between num-
bers, chatted, played with the sound equip-

(Continued on page 62)

GORDON LIGHTFOOT: respectful attention
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“The right Pickering Cartridge for your equip-
ment is the best Cartridge money can buy.”

We've been saying thatfor years; and tens of thou-
sands of consumers have profited by applying this
principle in assembling their playback systems.

If you have a fine manual turntable, the XSV/3000
is a perfect choice.

If you have a high quality automatic turntable,
then installing an XV-15/625E in its tone arm is a
perfect choice.

The summary advice of Stereo’s Lab Test, in an
unusual dual product review, we think brilliantly
states our position: “The XV-15/625E offers per-
formance per dollar; the XSV /3000, the higher ab-
solute performance level.” That makes both of these
cartridges best buys!

PRI R

. _PICKERING - U
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FREE!

your equipment

Pickering’s new XSV /3000 is a remarkable de-
velopment. It possesses our trademarked Stereo-
hedron Stylus Tip, designed to assure the least
record wear and the longest stylus life achievable
in these times with a stereo cartridge. Its frequency
response is extraordinarily smooth and flat; its

channel separation is exceptional; its transient re-

sponse affords superb definition. It represents a
whole new concept of excellence in stereo
cartridges.

Read the whole evaluation report. Send for your
free copy of the Stereo ““Lab Test" reprint, write to

Pickering & Co., Inc.
. @ PICKERING

107 Sunnyside Bivd.,,
“for those who can |hear| the difference”

Plainview, N.Y. 11803.
PICKERING & CO., INC., COPYRIGHT 1977
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WHY SPEND MORE MONEY?
CALL US FOR FREE!
DIAL 800-638-6666

RPN ETREEE

]

® Call 800-638-6666 for price
= quotes on over 40 brands
]
BUNNACHEENEN RS

ARNEENEREECNNEEER SN E §

If you want the lowest possible
price plus the fastest delivery ;
you can’t afford to pass us by! ]
EEEEGUEEH

EEmE

WPIONEER
CT-F9191

ERAEEBEES

HRREEmEeER mR W w,
RECEIVERS

2385 2265

2330 2252
2285 2238 gORPR

We discount the full iine of
Marantz receivers, tape decks,
turntables, amps, tuners, and
speakers

301-881-8890
800-638-6666

5618 RANDOLPH RD., ROCKVILLE, MD.
20852 All orders shipped immediately *
Phone orders accepted ¢ Use your
BankAmericard or Master Charge ¢ Call
or write for price quotes on all the top |
audio brands e Write for free catalog e

$307

We discount the full line of
Pioneer receivers, tape decks,
turntables, amps, tuners, and
speakers.

All merchandise in factory sealed cartons &

with full manufacturer’s warranty.
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ll](@ %%’E CATALOG
DIRECTORY

Get all the newest and latest information on the new Mclntosh Sol-
id State equipment in the Mc!ntosh catalog. In addition you will
receive an FM station directory that covers all of North America.
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Weladach
W13 STEEEO AR/FR TUNIR PETEARICIRIES

MX 113
FM/FM STEREO - AM TUNER AND PREAMPLIFIER
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MclIntosh Laboratory, Inc.

l East Side Station P.O. Box 96 l
Binghamton, N.Y. 13904
| Dept. SR |
' I | NAME |
TODA il | ADDREss |
STATE ZIP.

If you are in a hurry for your catalog please send the coupon to Mclntosh..
For non rush service send the Reader Service Card to the magazine.
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ment, and generally dissipated the energy she
had so effectively built up before.
® John Denver—if you are ready for a really
mighty change of subject—has it too. His mu-
sicianship is impeccable, his voice excellent,
and although his too-sweet tunes and down-
home sentiments lack the grit I need in my au-
ral diet, I can’t fault his showmanship. A sold-
out pair of concerts at New York’s Madison
Square Garden late last fall found him arena-
center each night atop a little wedding-cake
stage with his band spread out one tier below
him. Through the evening I began to realize
that Denver was turning ve-e-ery slowly so
that he faced each part of the audience for an
equal amount of time. The platform he was
standing on was motorized, going through the
360 degrees so slowly that movement was not
visible. Thoughtful, effective, and probably
very expensive. Add to this a perfectly paced
selection of his fans’ favorites new and old
(including some from his most recent album),
excellent—no, fabulous—lighting, and you
had a tight, fumble-free little show that left
the crowd delighted and satisfied despite the
fact that Denver (contrary to usual pop prac-
tice) sings no encores.
@ Contrast that display of balanced profes-
sionalism with another concert I went to
shortly after: a legendary super-group, one
I've loved for years despite its waxing and
waning popularity; the long-awaited return of
a much-missed founding member of the
group; a stage set extravagantly rigged with
palm trees, a sand-colored floor to suggest a
beach, and a sixty-foot-long sloop strung with
multicolored lights to flash and throb with the
beat. Nothing but good vibrations, a setup for
a perfect concert evening, right? Wrong. If,
as a kid, you ever wanted—really wanted—a
chemistry set for your birthday, and you got
this package of exactly the right size and
shape only to find that it contained sox and
underwear, then you may have some idea of
my disappointment. What [ wanted in this
case was the Beach Boys; what [ got was . . .
well, underwear.

Management-type VIP’s on hand assured
me that the Boys were merely having a Bad

| Night, but I still feel like spitting. They were

all having tantrums, it seemed, which hardly
holds with the old show-biz dictum about
smiling though your heart is breaking. Things
started off with a few old favorites (Wouldn’t
It Be Nice and like that), but everything fell
apart about twenty minutes in. Harmonies
crumbled, Mike Love seemed to be taunting
the returning Brian Wilson who, at the piano,
was being treated (live!) to a neck massage ad-
ministered by his personal roadie. Later, Den-
nis Wilson stalked off stage in a huff, no ex-
planation. He returned later to help pull the
show together, but by then it was too late for
me. Two brand-new songs by Brian were
poorly received, and somehow even the spir-
ited last segment of classics (Heroes and Vil-
lains, Good Vibrations, and Surfin’ U.S.A.
among them) failed to revive my spirits.
Maybe their new studio album will be differ-
ent; at least I’ll get a chance to really hear
those new songs of Brian’s. And then there’s
that promised solo album by Dennis. . . .

* * X

Editor’s Note: Steve Simels, sometime pro-
prietor of this column of pop-music commen-
tary, has moved on to the fresh woods and
new pastures of television writing, but he will
continue to alarm and enlighten us all with his
salty opinions in the monthly review section.
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AUDUA is one of the world’s finest cassette tapes. But it’s not the
best cassette tape made by TDK.
Our SUPER AVILYN (TDKSA) hastheedge. And that’sonly if you’re
using the special bias/ equalization setting on your tape deck.
However, if you’re using the normal or standard settlng, you'll have
tosettle for AUDUA—second best. °
Chances are you won’t find anything better, or with more cons1stent
sound quality, for decks with normal tape selector settings. In other
words, even if you don’t own extravagant equipment, vylth AUDUA youcan
still hear extravagant sound reproductlon
You see, because of AUDUA’s superior dynamie range at the
critical hlgh end, you'll hear any music that features exciting “highs”
with an amazing brilliance and clarity you won’t get with any other tape.
(And when it comes to open-reel tape, you’ll probably find nothing comes
close to AUDUA open-reel for reproducing highs.)
Whatever AUDUA you use—cassette or open -reel—you’ll hear your
system like you’ve never heard it before.
But there is something else you should hear before you try AUDUA.
The price.
Unlike other so-called “super premium” cassettes, AUDUA’s price is
down toearth. (Thatshould make AUDUA sound even better.)
Compared to what others consider their best, there’ S just no comparison.
- So try the second-best cassette we’ve ever made.
= You won’t find much better.
1 TDK Electronics Corp.,
- 755 Eastgate Boulevard,
Garden City, New York 11530
Also ava;llable in Canada.

Wait t111 you hear
what you’ve been missing.
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©1976 R. J. Reynolds Tobocco Co.

Where others seek mere
wealth, he searches for
experience.

He captures it in his own
distinct way.

He smokes for pleasure.

He gets it from the
blend of Turkish and

Domestic tobaccos in
Camel Filters.

Turkishand <
Domestic Blend

;'-4 18 mg. "1ar",1.2 mg. nicotine av. per cigarette, FTC Repart APR.'76.

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




Going on Record

ByJames
Goodfriend

CONCERNING WARHORSES

Lot of people listen to warhorses, a
truism made evident by a sampling of
our concert programs and record catalogs.
What is a warhorse? One can define the term
by example. Just rattle off the first hundred or
50 compositions that come to your mind when
someone says to you (as even some younger
people are saying today): ‘I want to start lis-
tening to classical music.’’ Beethoven’s Fifth,
Dvotak’s New World, Rimsky-Korsakov’s
Scheherazade, Tchaikovsky’s 1812, Beethov-
en’s Moonlight Sonata, Grieg's Peer Gynt,
Debussy's Clair de Lune, Ravel’s Boléro,
Puccini’s “‘Un bel di,”” Verdi’s Anvil Chorus,
Mozart’s Jupiter, Schubert’s Trout, Gersh-
win’s Rhapsody in Blue, and so on down the
line. You will find one peculiar thing about the
list, however: outside of the fact that they
were all composed in the two hundred years
between about 1730 and 1930, the only thing
that ties those hundred or so pieces together is
their ubiquity. They are not all symphonies,
not all orchestral, not all lyrical, not all pro-
grammatic, not all nicknamed, not all sing-
able, not all romantic, and not ail European—
and they are certainly not all masterpieces.

The point comes up because in the peculiar
musical sophistication of the society in which
we now live there are some people who will
listen only to warhorses and others who will
listen to anything except warhorses. The for-
mer attitude comes about through the miscon-
ception that anything that has become that
popular must be great, and that a herd of war-
horses, therefore, is a herd of thoroughbreds,
a carefully considered collection of master-
pieces. But that can hardly be true. No one fa-
miliar with Ravel’s music, for example, would
ever choose Boléro as his greatest piece. No
one conversant with Tchaikovsky’s music
would ever choose the Overture 1812 as any-
thing close to the peak of his musical achieve-
ment. And yet it is Boléro and 1812 that are
the warhorses, not L’Enfant et les Sortiléges
and the “‘Rococo’ Variations.

People who never listen to warhorses do so
on the grounds of definition: a warhorse, says
the dictionary, is a musical composition
which, from much repetition as part of the
standard repertoire, has become hackneyed.
Since they do not want to waste their time lis-
tening to something that is hackneyed, they,
of course, avoid warhorses. Now, that may
have been rational behavior back in the days
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when all the classical music one could hear
was in a concert or operatic presentation or
on the radio; you had a choice of listening or
not listening, but not of listening to something
else. With the number of private thousand-
record collections today, though, those limita-
tions no longer apply—and neither does the
definition. For me, for instance, Schubert’s C
Major String Quintet i1s a warhorse—I've
heard it as often as any other piece of music—
and Tchaikovsky’s 1812 is a once-in-a-decade
experience.

Needless to say, I don’t consider the
Schubert Quintet hackneyed, no matter how
many times I hear it, and I feel just the other
way about the Tchaikovsky. The question
then arises: are all warhorses hackneyed or
only some of them? To push the matter fur-
ther, can a masterpiece ever really become
hackneyad, or is a predisposition to that woe-
ful state intrinsic in some music and brought
out only by repetition?

I submit that it is the latter, and that, when
it comes to defining what a ‘‘warhorse”’ is, the
dictionary is wrong. Scheherazade, 1812, Poet
and Peasant, Boléro, Les Préludes, Peter and
the Wolj, The Fountains of Rome all become
hackneyed through repetition because they
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are to a degree hackneyed at the start; their
musical content is not rich enough to stand up
to constant repetition. But Beethoven’s Fifth,
Mozart’s Eine Kleine Nachtmusik, Schubert’s
Unfinished, Debussy’s Afternoon of a Faun,
Schumann’s Kinderscenen? No matter how
negatively one reacts to the sound of the first
few notes, no rnatter with what honest inten-
sitv one says, ‘‘Oh, not that again,”’ one is in-
evitably drawn into the musical experience.
All these pieces may be warhorses, but some
are better warhorses than others.

A warhorse 1s a warhorse, then, because—
and only because—it is played and played and
played. Its quality must only be sufficient for
someone to want it to be played again. One
wonders, though, how it was that certain
pieces became warhorses in the first place.
Was it the total lack of complicating counter-
point in Scheherazade that gave rise to its
papularity? Did the audience at the first per-
formance of The Sorcerer’s Apprentice clam-
or for a repeat performance the following
week—and every week thereafter? Was there
some omnipotent imp at the premiére of The
Firebird who said to himself, ‘“This piece
must be played and played to death and T will
see that it happens’’? Such are the little unan-
swerable questions of musical history—like
wondering just where all those MacDonalds
came from.

So, while the information is still fresh in the.
mind, I propose a number of pieces that, for
various reasons, seem to me to qualify today
as warhorses—and with these nominations 1
include, for posterity’s benefit, the reasons:

Richard Strauss’ Also Sprach Zarathustra,
because it has made it into not one but at least
two Hollywood films (can you name the sec-
ond?), at least one television commercial, and
innumerable half-time band entertainments at
football games where it is invariably said to
represent ‘‘the future”’ (brrr!).

Hugo Alfvén’s Midsommarvaka, because,
under the title of ‘*Swedish Rhapsody’’ and in
brutally hacked-up form, it was a juke-box
staple some years ago, and besides, it is, in its
ariginal form, probably as good a nationalistic
rhapsody as anybody has written regardless
of geography.

Stravinsky’s Le Sacre du Printemps, be-
cause, even disregarding its appearance many
years ago in Walt Disney’s Fantasia, it is con-
sistently represented in the catalog by at least
two dozen recordings, new ones arriving as
older ones are deleted, and it has even be-
come some people’s favorite piece of music.

Joaquin Rodrigo’s Concierto de Aranjuez,
because it has been recorded by every gui-
tarist with any pretensions at all—by some of
them twice—excepting only those unable to
convince their record companies that what
the world needs is yet another recording of it.
Also because it has been played and recorded
(at least in part) by Miles Davis, the Modern
Jazz Quartet, Gil Evans, and other non-gui-
tarists, making it, perhaps, the First Classical
Guitar-music Crossover Hit.

Jean Joseph Mouret’s Suite de Symphonies
No. | (Fanfares for Trumpets . . .), because
it is heard every time Masterpiece Theater
goes on or off the air, which is a lot more than
it was heard in Mouret’s lifetime, and a lot for
any piece to be heard.

Carl Orff’'s Carmina Burana, because it
long ago left behind its original categorization
as a pleasantly derivative, quixotic piece of
pseudo-antiquarianism to become a public
nuisance, both on and off records.
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TAPE

A professiohal shares a few of
 his tips on how to do it right

RECORDING

nyone who has gotten even slightly involved in live record-

ing very quickly comes up with a list of questions the

how-to books and audiophile friends can’t seem to an-

swer. Trial and error will ultimately provide the solutions to

most of the problems, but only at the expense of far too many

bad takes, wasted sessions, and maybe even some inappropri-

ate but costly equipment. Why do your recordings sound so

echoey? Or dull? Or distorted? How can you get the proper mix

between voices and instruments? In short, what are you doing
wrong and how do you go about doing it right?

I recently brought John Woram, a well-known recording en-
gineer and consultant, together with a small group of amateur
recordists for a question-and-answer session, and his notes
were the basis for the question-and-answer exchange that fol-
lows. Certainly you won’t find all your problems solved here
(everyone has at least one unique question), but you may be
surprised to learn how many of them are common to most be-
kginn ers—particularly the very first one. —Larry Klein
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How much should I expect a good
* recording setup to cost?

That depends on the type of re-

* cording you intend to do. For ex-
ample, if you plan to tape the church
choir or organ, you’'ll need only a basic
stereo recorder, two microphones, and
a pair of headphones that can be driven
by the recorder output. Anything more
than that may just confuse the issue.
Make some test recordings with the mi-
crophones at various locations, listen
to the playback over the headphones,
make a decision about the best micro-
phone-to-sound-source working dis-
tance, and you're ready for your first
take.

A simple stereo setup such as this
puts very little strain on your budget,
and with a little practice it will produce
excellent to superb recordings. On the
other hand, if you plan to record a rock
group so that it sounds like a modern
studio production, you’ll need some-
thing more elaborate. At a minimum,
you’ll probably want a four-channel re-
corder, a small mixing console, ear-
phones for each member of the group,
a number of microphones, and some
sort of monitoring system.

At stores specializing in semiprofes-
sional recording systems you’ll find ba-
sic, ‘‘just getting started,”’ no-frills set-
ups for about $2,500, assuming you
have at least some stereo playback
equipment on hand already. But, since
it’s not unusual for a serious recordist
to invest many more times this amount
as time goes on, as his system grows in
size and complexity, I’d have to say
that an ‘‘adequate’ recording system
can cost anywhere from less than
$1,000 to more than $20,000. Of
course, you can go much higher than
that too.

Won't headphone playback moni-

* toring be somewhat misleading as
compared to the usual control-room
type of setup using loudspeakers?

Yes, but given the acoustic envi-

* ronment of churches and other
large areas, the sound from loudspeak-
ers may also be misleading. During
playback between takes you will hear
the room’s ‘‘ambiance’” doubled—
once as it was recorded and again as
the recording is being played back
within the same room. Of course it
would be fine if you could set up a near-
by control room with loudspeakers, but
in a typical case this may not be practi-
cable. It may be easier to make a num-
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ber of test recordings during on-loca-
tion rehearsals, listen to the results in
familiar surroundings while comparing
them with your notes as to mike loca-
tions, etc., and then, having decided
what sounded best, return for the actu-
al recording session.

If you’re recording at an actual
« concert, how do you eliminate au-
dience noises?

p Unfortunately, you can’t. Human
L= perversity is almost sure to cause
the chronic coughers to seat them-
selves as close to your microphones as
they can get. And normally well-
behaved babies, if present, are simply
bound to scream during quieter pas-
sages, maybe from having just been
terrified by a fortissimo. To avoid all
this, you can try to get the cooperation
of the group you are recording: they
may agree that a pre- or post-concert
performance without audience is worth
the extra trouble.

What kind of microphones should I
buy?

For a basic two-microphone stereo

» setup, your best bet is probably a
pair of unidirectionals. These are usu-
ally known as ‘“‘cardioids’” because of
the characteristic heart shape of their
polar patterns—the graph of their di-
rectional sensitivity.

A stereo pair of cardioid mikes are
often placed quite close to each other
but angled apart about 90 degrees.
Since the unidirectional mike is most
sensitive to sounds originating directly
in front of it, each mike favors one side
of the ensemble, and a good stereo im-
age Is therefore recorded. In the case
of large orchestral and/or choral
groups, a carefully placed stereo pick-
up conveys an excellent impression of
the breadth and depth of the ensemble
as well as the acoustical ambiance of
the room in which they are playing.

If it takes so few mikes to make a

=good recording, why do so many
of the pros set up a regular “‘forest’’ of
microphones?

The simple two-microphone ar-

» rangement demands ideal condi-
tions—perfect ensemble balance and
excellent room acoustics. But record-
ings are made in the real world; ideal
conditions are usually found only in
magazine articles. An extra mike or
two may therefore be required here and
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there to help bring out a section which
might not otherwise get picked up on
the recording. Again, maybe the acous-
tics of the room are less than perfect, in
which case it might be preferable to put
up several extra close-up mikes to pick
up more of the ensemble and less of the
room sound.

But, as you can see, it’s very easy to
wind up with an ‘“‘extra’ mike on just
about everything. This gives the engi-
neer lots of control over the eventual
total balance, but it sacrifices stereo
perspective in the process. As a general
rule, it’s wiser to keep your extra mi-
crophones in their boxes, using them as
sparingly as possible. An obvious ex-
ception, of course, is in recording rock,
where it i$ customary to use one or
more microphones on each instrument.
The reason is that stereo perspective is
not nearly as important as being able to
experiment, in the final mix, with diff-
erent balances and signal-processing
techniques. But before you commit
yourself to a dozen or so microphones
on, say, the drums, be sure you know
what you are sacrificing in terms of
“‘real’’ sound.

Are there any special rules for buy-
»ing mikes that are to be used for
rock recording?

2

Since the ‘‘proper’’ microphone

= for anything is almost entirely a
matter of personal taste even among
professionals, it’s best that you do a lit-
tle experimenting with different types
before you buy. More often than not,
once you’ve established rapport, a rep-
utable dealer will let you try out vari-
ous mikes before you make your final
decision. Have confidence in your own
ears; if you like the way a certain mike
sounds on the electric guitar, that’s rea-
son enough for using it.

There are a few basics to keep in
mind while you are doing your experi-
ments, however. For example, the car-
dioid microphone is most sensitive to
sounds coming from directly in front,
and that seems to make it a good choice
if you wish to focus on just one instru-
ment within a group. But most inexpen-
sive cardioid mikes have other charac-
teristics that may rule them out even
for that: the “‘proximity effect’’ causes
low-frequency response to rise as the
mike is moved closer to the instrument,
and ‘‘off-axis coloration’ is another
hazard—sounds from surrounding
areas are picked up with (at times) se-
verely distorted frequency response. A

cardioid mike that is perfectly satisfac-
tory in other respects may nonetheless
give vou too much bass when it gets too
close and too much off-axis coloration
when it is backed off. You may get bet-
ter results with an omnidirectional
mike which has neither of these weak-
nesses. As 1 said, experiment.

When the microphone is very close
to a loud instrument won’t its out-
put be distorted in any case?

A Not if it’s a dynamic moving-coil
« microphone. The distortion you
hear will be the result of overloading
the console (or tape recorder) input
with the mike’s high-level signal. The
microphone itself is capable of with-
standing an incredibly high sound-pres-
sure level—much higher than the out-
put of any musical instrument. A con-
denser microphone, however, has a
preamplifier built right into it, and this
can possibly be overloaded by very
high signal levels. Some condenser
mikes have a switchable attenuator pad
within to handle such levels, but if
yours doesn’t you’ll have to back off a
bit or choose a different microphone.

Is there a “‘correct’ way to set up a
= recording area before the musi-
cians arrive?

The best rule is to follow your own

= musical instincts. In most cases,
there is no point in separating the musi-
cians widely to keep the sound of one
instrument from ‘‘leaking” into a mi-
crophone that is meant for another. If
the distance is great enough to prevent
such “‘leaks,”” it is also probably great
enough to keep them from playing
properly together—remember that
proximity is an important factor in en-
semble playing. In any case, you are
better off moving your mikes in closer
to the musicians than moving the play-
ers away from each other.

If you are using a pair of micro-
phones for an ‘‘overall’’ coverage of
the sound, make sure that the outputs
of any extra close-up mikes are not
handled in the mixer in such a way that
they conflict with the seating plan. Oth-
erwise, the overall mikes will be telling
you that the guitar, say, is somewhat
left of center while the guitar’s own
mike is panned way off to the right; the
conflicting directional information will
blur the clarity of the whole recording.

Also remember that more-distant
mikes will hear the program a bit later
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(and with a more ‘‘echoey’” quality)
than the close-up ones do; if there are
appreciable differences in distance, the
combined outputs of the close-up and
overall mikes may work to confuse or
destroy the sense of space. Thus your
mikes may have to be moved about
quite a bit before and even during the
session, and you should remember this
when making your initial equipment
setup. When you run your cables be-
tween mixer and mikes, plug the cable
into the mixer first, then string it out
gently to the mike. That way the slack,
if there is any, is near the mike stand
and available for moving with a mini-
mum of tangle.

Q.What sort of mixer should I get?

For a simple two-track stereo re-
= cording, none at all. Just plug the
microphones directly into the tape re-
corder and you’re ready to go. As soon
as you start using more than one mike
per recorded track, however, you are
going to need a mixer to plug them into.
Depending on your requirements (and
your budget), you can spend anywhere
from $100 to $100,000 (') on a mixer.
Some engineers consider the $1,000
level the ‘‘crossover point’’—units be-
low that are ‘‘mixers’ and above it
they are ‘‘consoles.”” An appropriate
mixer or console should enable you to
route the outputs of several micro-
' phones to any track (or tracks) on your
tape recorder. For example, if you've
just finished recording two guitars on
track 1 and a piano on track 2, you may
now flip a few switches and route one
of the guitar microphones to track 3,
the other guitar and the piano to track
4—and that, of course, is the beginning
of “‘creative mixing."’

How do the musicians get to hear
“these previously recorded tracks
so they can play along with them?

The musicians listen over head-

« phones to whatever was recorded
previously. If the material is on just
one track, it may be possible simply to
plug the phones into the headphone
jack on the tape recorder and monitor
the output of the track already record-
ed along with the input of the track be-
ing recorded. (It may be necessary to
install a low-power amplifier between
the recorder [or mixer] and headphones
to provide enough signal to drive sever-
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al sets of phones.) Thus the musicians
hear both the old material and the new
over their headphones.

A more flexible headphone monitor-
ing system (it is often called ‘‘fold-
back’’ or ‘‘cue’’) is built into some con-
soles—the console itself regulates the
headphone feed. A separate set of con-
trols permits the engineer to mix the
previously recorded program with the
new material for headphone listening
while the new material is simultaneous-
ly being recorded on previously unused
tracks.

If your mixer lacks this facility—
most of the inexpensive ones do—an
alternative arrangement is often possi-
ble. Just route the previously recorded
tracks to one or more of the mixer’s
line inputs. Then assign the related
““faders’” to one of the tracks that have
already been recorded. Since you
won’t be pushing the record button for
this track, the mix will not be record-
ed—but it can be routed to the head-
phone system to give the musicians a
balanced combination of new and old
material.

When there are several tracks of pre-
viously recorded program in the head-
phones, the musicians often have trou-
ble hearing what they are doing ‘‘live.”’
You may therefore want to assign the
new live material to the headphone mix
as well as to the separate tracks on
which you are recording it.

QHOW do I keep the new material
ssynchronized with what was re-
corded earlier?

AMake sure your tape recorder has a
= track-synchronizing feature. Var-
ious companies label it differently—
Sel-Sync, Simul-Sync,  Self-Sync,
Sync-Trak, and so forth—but the prin-
ciple is the same in every case: while
recording new material on an unused
track, the previously recorded tracks

are listened to from their correspond-
ing gaps on the record head. As the mu-
sicians play along with what they hear,
the “‘active’’ gap on the record head re-
cords the new material directly in line
on the tape with the old, thereby pre-
serving the synchronization. Later,
when all the recording has been done,
the tape is played back from the play-
back head in the usual manner.

What do I do if I run out of tracks

“on my tape recorder before the
group runs out of instruments or voices
to be recorded?

With a bit of electronic juggling,

= you can record an endless succes-
sion of instruments, even on a four-
channel recorder. When you’ve record-
ed three tracks’ worth of information,
rerecord them as a single mix on track
4. (Since the original three tracks are
going to be erased immediately after,
this transfer process may be done using
the playback head, for all the informa-
tion will be on one track and there is no
need as yet to sync it with anything
else.) Now you can record new materi-
al on tracks 2 and 3 while monitoring
track 4 (it contains the mix of the old
tracks 1, 2, and 3) in the sync mode. If
you like, you can then mix new tracks 2
and 3 with track 4 and feed everything
via the playback head to track 1, which
will then contain a total of five tracks of
information—and you are again left
with three tracks to record on. You can
keep doing this for as long as you can
stand it—but remember that you will be
accumulating more tape hiss with each
transfer.

In a perhaps more likely situation,
you may find you need just one or two
more tracks than are available on the
recorder. Let’s say, for example, that
the first three tracks have been record-
ed on your four-channel machine and
you need two more. Mix tracks 1 and 2
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“ . . Oh!Oh, my!! Where will I put it? Oh, oh!!!
A whole mile of recording tape! Oh, I—oh, my!!!!”’
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together and record them on track 4,
this time using the sync facility so the
mix will remain in sync with track 3.
Tracks 1 and 2 may now be reused for a
total of five recorded tracks.

Aren’t there any problems with
«bouncing tracks around in this
fashion?

Just two. First, remember that the

= playback head may be used for
the transfer only when all previously
recorded tracks are intended to be
reused. Also note that, when using the
sync facility, it is usually not possible
to transfer material onto an adjacent
track: track 3 may be mixed with track
4 and recorded on track I, but not on
track 2. The reason for this limitation is
the crosstalk within the head itself.
Track 3 ““hears”’ a little of what is being
recorded on track 2, and if track 3 is be-
ing simultaneously recorded on track 2,
the crosstalk results in a feedback
squeal which will make the transfer
impossible.

In any case, a judicious mixture of
the two techniques described should
give you all the tracks you are likely to
need.

QIfI record only one or two tracks at
»q time, do I need more than two
channels of noise reduction?

Yes. You need one for each track

= on your tape recorder, plus two
more if you wish to prepare two-track
master tapes from your four- (or more)
track original recordings. When multi-
ple tracks have been recorded, each
must be played back through its own
noise-reduction channel before being
mixed with the other tracks. And then,
of course, two additional channels will
be needed to process the mix as it goes
onto the two-track machine. But, in
any case, the multitrack tape may not
be mixed together first and then fed to a
single stereo noise-reduction system.
Therefore, although you may need only
one or two noise-reduction channels as
you assemble your multi-track tape a
track or two at a time, you’ll need a full
complement later for playback or mix-
down work.

OIs it necessary to build a studio to
“record in?

AIf you are recording choirs, orches-
* tras, or marching bands, there’s
little point in building your own studio.
Your local church, school auditorium,
or football field usually provides the
best recording location for such
groups.

Rock music, on the other hand, is
more often than not recorded in a stu-
dio no bigger than most living rooms,
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“. . . Isaid, ‘Have you
noticed the difference
since I been usin’ nothin’
but ferrichrome on this
cassette player? . . "’

and, if your neighbors don’t object,
there’s no reason why you can’t make
excellent recordings in a living-room
““studio.’” Since a major acoustic over-
haul will cost you a fortune, you’re
probably better off confining your re-
modeling to moving a few chairs out of
the way.

QBut won’t such recording be dis-
sturbed by outside noises?

Probably not. With close miking, it

= is unlikely that any microphone
will hear much except the instrument
it’s aimed at. Of course you’ll have to
pause now and then for fire engines,
ambulances, and low-flying planes—
unless you want to work them into your
aural composition. In any case, the in-
convenience is more than offset by
avoiding the expense of actually build-
ing a studio.

What about thase signal-process-
*ing add-ons that give you reverb
and 