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NEWEST CONCEPT IN SPEAKER DESIGN

@ MAXIMUS

PACKS MORE SOUND IN SMALLER SPACE
THAN ANY OTHER SPEAKER SYSTEM!

How big should a fine speaker system
be? Some people still believe the bigger
the box the better the sound. It's no
longer true.

There's a new concept in speaker de-
sign that has revolutionized all the old
ideas about speaker size. It's a new
breakthrough in electromagnetics
called Cushioned Air Pneumatic Sus-
pension (CAPS)®. For the first time . . .
it makes possible superb high fidelity
performance in an ultra-compact size.

The MAXIMUS Systems (CAPS)® cre-
ate all the “big speaker sound” you
want.

The CAPS® principle may be imitated
by other speaker companies, but you
can only get the true CAPS® principle
in the MAXIMUS line, by UTC Sound.
There's nothing else like it on the mar-
ket — at any price.

In any side-by-side (A-B) test between

two speakers, loudness alone is not a
criterion of quality. In fact, loudness
represents efficiency only and has no
bearing on the quality of sound. Judge
speakers by hearing them at the same
sound level, adjusting the amplifier vol-
ume control if necessary. Remember,
too, that any fine speaker system will
sound better in your home than in a
store. Try MAXIMUS in your home,
and you’ll see why it is universally
acclaimed.

How do the experts feel about MAXI-
MUS? Here are just a few of the com-
ments:**

AUDIO: “We had not imagined that a
box that small could produce such mu-
sical sound, unaided by special cir-
cuits.”

HI-FI NEWS: “I just don't believe it.
In fact, I still switch it on periodically
to see whether I'm dreaming.”

For Example: The MAXIMUS |

sounds so “alive”
you won't believe
your ears...
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**Complete articles available upon request.
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ELECTRONICS WORLD: “The sound
of the system is decidedly musical, bal-
anced, and free from distortion or col-
oration. It has an open, airy quality
which is difficult to associate with such
a small box.”

RADIO & TV EXPERIMENTER: “All in
all, where space or decor requirements
call for midget speakers we feel the
MAXIMUS I is the only model (so far)
which can deliver Hi-Fi performance.

We invite you to judge for yourself.
See the MAXIMUS line at your high
fidelity dealer. Compare it at the same
sound level with any other speaker —
loud, medium or soft — and see how
much fuller and richer it sounds. MAX-
IMUS — first in the new trend to minia-
ture high fidelity speaker systems. The
only speaker line with the CAPS® prin-
ciple.

Once you hear it, you'll never settle for
less.

-yet it's so small you can
hide it on a shelf and
hardly know it’s there.



The Only Speaker Systems to feature CAPS* (Cushioned Air Pneumatic Suspension)

ULTRA COMPACT

The MAXIMUS 1

Oeluze 1900 Cycle
LC Crossover

Network Radiator

Massive Cushioned \ Ait Sealed -
;:.’;::::i’::h: £2tra Heavy Front
Destortion free ,C’:l‘l::::l"::l:!-oﬂ’$
wooler . Alloy Panel

Custom Acoustic Decarator Styled
Ingutation Gealt Cloth

First of a new generation of Speaker Systems designed
for modern living. Full, rich, solid performance in a
compact enclosure. Delivers depth and brilliance
never before possible in a speaker system this size.
Designed specifically for the new high powered Solid-
State Receivers and Amplifiers as well as present tube
components.

Only 1012" x 52" x 7We" . . . fits everywhere . , . book
shelf . . . end table . . . wall! Takes no more space
than a few books, a small lamp, or a modest picture
frame, True bass from the speclhcally designed MAXI-
MUS woofer. Exceptionally large 312 Ib. magnet struc-
ture provides high acoustic efficiency and power
capability. Uniquely designed L-C crossover network
transfers power at 1900 CPS to a newly developed
backloaded mid-range/high frequency unit. !deal for
wide range mono . . . two for stereo, 45-20,000 CPS.
Designed for 8 to 16 ohms. Net Price $59.50

Another
A UTC-MAXIMUS
FIRST!

The MAXIMUS TWIN-PACK...
a portable take-home carton,
Contains all the speaker
equipment you need for full,
rich stereo sound.

the MAXIMUS 2 — yyis middie-size brother to the
compact MAXIMUS | handles twice the power, extends
the bass range down to 35 CPS. It measures only 1414”
x 11”7 x 8”. MAXIMUS 1] uses two of the new MAXIMUS
woofers, and the unique mid-range/high frequency
driver to provide an uncanny audio mirror of life-like
projection of mono or stereo sound. 35-20,000 CPS.
8 to 16 ohms. Net Price $109.00

the MAXIMUS 3 — giggest brother . . . but stin
only 18” x 1234” x 10” . . . the MAXIMUS 11l employs
4 MAXIMUS | woofers to give extraordinary precise
critical damping for perfect transient response. Ideally
suited for use with the newest high-powered Transis-
torized High Fidelity amplifiers. At 1900 cycles a De-
luxe LC crossover network transfers the electrical drive
from the 4 woofers to 2 MAXIMUS mid-range and high
frequency units, 30-20,000 CPS. 8 to 16 chms im-
pedance. Net Price $169.00

the MAXIMUS 4 — 2-Way Speaker System

The MAXIMUS 4 features the newest 8” version in
the family of CAPS woofers. The total inter-modula-
tion distortion from 100 to 20,000 cycles is less than
12%. The distortion at 40 cycles is less than 3%.
The pneumatic suspension woofer has an uitra efficient
31, Ib. double duty ring magnet structure with a
total flux of 17,000 gauss. At 1800 cycles the audio
drive is transferred to a shielded back-loaded mid-
treble lens speaker. A continuously variable KON-
TOURED ACOUSTIC control is supplied to provide acous-
tic room tailoring to suit individual taste. The fre-
quency response is virtually flat from 35 to 20,000
cycles. Oiled walnut enclosure finished on 6 sides. Re.
movable grill cloth. 40 watts [HFM. Impedance: 8 to 16
ohms. Size: 213" x 11%” x 1134”.  Net Price $97.50
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$] Med-Treble Linear
a-Response Direct

ULTRA LOW DISTORTION SPACE-SAVERS

Less than %% distortion | Less than 3% distortion
from 50 CPS to 35,000 CPS | at 30 GPS

The MAXIMUS 7 — Bookshelf
3-way Speaker System

The new UTC cushioned air pneumatic suspension design
used in the MAXIMUS 7 speaker system brings the hither-
to unattainable ideal right to your unbelieving ears. Ex-
tended bass responsc with swings of 3 to 75 watts at a dis-
tortion level that is less than three-quarters of one per
cent. This has never becn attained up to now, even in
speaker systems five times the price of the MAXIMUS 7,
and all within a cabinet that is one-third to one-fifth the
size. of comparable fine speaker systems. The array of
laboratory checked components comprising this system in.
cludes a heavy duty 12” pneumatic suspension woofer with
a 9': lb. ceramic magnet structure; two shielded back-
loaded bhi-polar mid-treble wide dispersion lens radiators
and a dome lens compression type multicellular ultra high
treble horn. To complete .this deluxe system, 3-way LC
crossovers are provided at 1800 and 8000-cycles coupled to
continuously variable mid and treble KONTOURED
ACOUSTIC controls to safisfy individual listening require-

Custom
Acoustic
Lens

’ ome
Mid-Treble Unit  "sulation ue i oriutar
With Bi-polar Lens Horn Tweeter
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ments. Uniform response from 25 to 35,000 cycles. Total Delune
distortion less than /i from 50 to 35,000 cycles. Distortion 1300 & 8000
at 30 cycles less than 3%. Impedance: 8 to 16 ohms, Size: Cycle LC
24” x 14” x 12", Finished on all 6 sides, oiled walnut cabinet Crossover Exclusive Acoustic
with air-tight scaled enclosurc and custom designed re- TUer®  Contour Controls
movable decorator style grill. Net Price $189.00

snap-off Grill frame with fuily finished walnut speaker pane|

Neav.y Duty
12" Woofer

. MAXIMUS 5 : = MAXIMUS 6
the MAXIMUS 6 — 3-Way Speaker System — The MAXIMUS 6 boasts tremendous,

vital, uncanny bass, precise transient control, and virtually flat response from 25 to 22,000
cycles. The CAPS woofer will handle 75 watts of IHFM music power and responds to high
power excursions at less than %% distortion. The MAXIMUS 6 requires only 3 watts of
audio driving power to fiil a large listening area with superb sound. The MAXIMUS 6 util-
izes a pneumatic suspension woofer having a 9'/¢ 1b. double duty ceramic magnet structure,
two shjelded back-loaded wide dispersion bipolar mid-treble lens speakers, and 3-way LC
crossovers at 1800 and 8000 cycles with continuously variable mid-treble KONTOURED
ACOUSTIC controls for individual acoustic listening requirements. Handsome oiled walnut
enclosure with removable grill cloth. Impedance: 8 to 16 ohms. Size: 24” x 14” x 12,

Net Price $169.50

the MAXIMUS 5 — 2-Way Speaker System — The MAXIMUS 5 exceeds all extant
laboratory standards for a low distortion popular priced space-saving speaker system. It
has high power capability, superb transient control, and exceptionally clean bass response
in the critical region of 30 to 50 cycles. It will handle 50 watts IHFM of audio music, and
requires only 3 watts of input audio drive to fill a large listening area with exciting sound.
Features a CAPS woofer with a 5 1b. double duty ceramic magnet structure. The electrical
crossover point is at 1800 cycles through an LC continuously variable KONTOURED
ACQUSTIC control to a shiclded closedback mid-high frequency lens speaker. Response
virtually flat from 30 to 20,000 cycles. Finished on all 6 sides with a removable decorator
type front grill. Impedance: 8 to 16 ohms. Sizes: 24" x 14" x 12", Net Price $129.00

For complete literature and name of dealer nearest you write Dept. HFS8
UTC SOUND DIVISION UT C
809 Stewart Ave., Garden City, New York SOUND

Creative Engineering for the Sound of Tomeriow



The value of automatic play RS

can hardly be overstated. The auts %

matic shut-off feature alone adds a
entire area of pleasure. But the p-cblen?
has been to provide this convenience wita-
out impairing the distortion-free performance
demanded by modern music systems. Today, with a fine
tone arm (as exemplified by the dynamically balanced,
low geometry arm of the Lab 80), the maximum variation
in stylus pressure between one record and a stack is o
negligible 0.2 grams (two-tenths of a gram). Therefore,
the question of whether it is preferable to play only single
records on a turntable, has been obviated.

Now, the same principles which established Garrard
as the pre-eminent name in automatics
have been designed into the Lab 80
automatic spindle. It is the safest, most
positive device of its kind. A stack
of 8 records is securely supported
on widely extended arms.

become the

finest automatic

record changing
unit?

Just switch spindles!i

CANADIAN INQUIRIES TO CMAS. W, POINTON, LTO., 66 RACIRE ROAD, REXOALE, ONTARIO, TEARITORIES OTHER THAN U.3.A. AND CANADA TO GARRARD ENGINEERING LIMITZD, SWINDON, WILTS,

=

FOR STORES “WHERE YOU CAN BUY''—SEE LAST PAGE.

does the

LAB 80
transcription turntable...

The arms retract and the next disc is gently released. It
drops quietly to the turntable, cushioned by air. The tone
arm is absolutely free of the automatic mechanism
through the entire performance of the record.
But this is only half of the story. At the end of the record
and not before—the tone arm must engage
the trip ta activate the automatic operation.
Friction or drag must be infinitesimal. In
the Lab 80, this problem is brilliantly
solved. The trip assembly is |
molded of Delrin®, the re-
markable new Dupont
“slippery” material. The
tripping cycle is unique. [t
works through magnetic
repulsion. Mechanical con-
tact has been eliminated!
These principles, ingeniously combined
for the first time in an automatic record
playing device, are Garrard’s answer to the
stringent requirements of the latest ultra-
sensitive cartridges. Use the cartridge of your
choice, no matter how feather light the track-
ing specificatiens may be. You will find
they are all compatible with the Lab 80.

»

g

Borh spindles included with the Lob 80—$99.50—less bose
ond cortridge. The features of oll Garrosd models ore
explained in the new 32-poge Comporotar Guide. For yaur
copy, write Gorrard, Dept. GK-15, Westbury, N.Y. 11591,

, ENGLAND,
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\\T ELL, they're at it again. Phitharmonic Hall at New York's Lincoln
' Center for the Performing Arts will be closed from August 1 to Sep-
tember 2 to undergo "Phase II1,” another round of adjustments, alterations,
and major surgery that (it is hoped) will finally cure the hall’s catalog of
acoustical atlments—too short a reverberation time, bass weakness, over-bril-
liance in the treble, and uneven distribution of sound. The goal, understand-
ably, is eventually to make music rather than acowstics the news at the
Philharmonic.

This summer’s changes, oddly enough, will not concern themselves exclu-
sively with acoustical problems. Certain other considerations having to do with
decor (seats will be covered in a warmer-colored fabric and the blue color
scheme will disappear) are designed to create what Center spokesmen call a
more favorable "'psycho-acoustical atmosphere.” It is true that the blue color
scheme, the rigid angularity, and the general ambiance of Philharmonic Hall
have been found by many concert goers to be lacking in both warmth and
grace. In this it is remarkably unlike the New York State Theater, which faces
it, only one fountain away, across the plaza. There is not, it scems to me, an-
other theater, concert hall, or opera house in the city more gratifying to an
audience than this relatively recent addition to the Lincoln Center complex.
I have been reminded more than once, while attending performances there, of
American critic Richard Grant White's comment about the old Astor Place
Opera House in the 1840’s: .. . admirable in design . .. well adapted to its
musical purpose, beautifully and skillfully contrived for the exhibition of its
audiences as well as its artists.”

And there, of course, is the key—"contrived for the exhibition of its au-
diences.” A really cffective theater, concert hall, or opera house, it seems to
me, must be designed in purely human terms, a structure perfectly scaled and
shaped to enclose not only the performers, but the audience as well. Just as
the stage itself and the proscenium are the frame for the performers, so the
public spaces (seating, halls, stairways, lobby, promenade) must be seen as the
frame for the audience, 2 graceful and beautiful background against which its
members may also move, converse, and enjoy together the highly civilized
exercise of theater-going.

Architect Philip Johnson's New York State Theater does all this perfectly.
Its Grand Promenade, which has been called New York's most elegant draw-
ing room, is of awesome proportions, yet has an intimacy many living rooms
lack. It will hold the whole of an evening’s audience easily—and not elbow
to elbow either—but the noise level never seems to rise above the conversa-
tional. It seems somehow wrong to settle for anything less than champagne at
the easily accessible bar, and if you don’t happen to be in evening clothes, you
resolve that you will be the next time. The room is presided over, you might
say, by two enormous pairs of Elie Nadelman fat ladies, sculptures in white
marble polished to porcelain smoothness. They are, I think, the most distin-
guished municipal sculpture the city can presently boast of. Their very mas-
siveness (I understand they weigh in at twelve tons each), strangely and

St @-H FIDELITY P provocatively coupled as it is with that airy lightness of foot known only
:‘@: s = to fat ladies, strikes precisely the right notes for this particular temple of
R m P the arts: a solemn gravity and a blithe jollity. Is it too much for the concert-
: going public to hope that some of this spirit will this summer infect the redec-
orators of Philharmonic Hall across the way?
4 HI-FI/STERLO REVIFW
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R A Irresistib’e from any angle.
)‘l,‘_-""'"- s

S d‘rhhe.né‘w'Empire 8000P Grenadier speaker svstem is the most significant advance in stereophonic reproduction
~ from no matter where you sit or stand. Empire’s new Dynamic reflex stop system allows you to adjust the bass
and treble respense of your 8000P Grenadier speaker system to suit your individual room acoustics. #F EMPIRE

CREATORS OF THEWNORLD'S MST PERT ECT SPEAKER SYSTEM. EMPIRE SCIENTIFIC CORP.. 845 STEWART AVEL, GAROEN CITY, N.¥.: EXPORT: EMEC. PLAINVIEV/, N.Y.; CANADA: EMPIRE SCIENTIFIC CORP. LTD.. 1476 EGLINGTON WEST.TORONTO



HOW LONG CAN
WE STAY NEWw?

BUY THE NEW 1024

agnecord

5648

Plagued with a tape recorder that
becomes outdated every year? Look-
ing for a recorder that is built to
give you maximum performance
FOREVER? Then INVESTigate the
NEW 1024! Examine the back.
Notice the long life features . . .
our unique cards for example. Ex-
pandable electronics can accommo-
date such accessories as a voice
operated relay, slide synchronizer,
cuer, and other devices, all mounted
on electronic cards. These cards fit
spaces provided for them in the
electronic assembly and are easily
removed and inserted. With such
superb advancements, Magnecord
1024 remains NEW year after year.
You get highest quality at a price
that seems ridiculously low.

MAGNECORD SALES DEPARTMENT

MIDWESTERN INSTRUMENTS, INC.
Subsidiary of the TELEX Corporation
P. 0. Box 7509 / Tulsa, Okla. 74105

LETTERS

Oscar for Mancini?

® The excellent article on Henry Man-
cini (June) was long overdue, but per-
haps it will make up a little for the
| Academy Award Oscar he should have
[ received this spring. With the one-year
| embarrassment lag they work on out in
Hollywood, however, he should be due
for it next year. This year they had to
give all the prizes to Alary Poppins be-
cause Julie Andrews didn't get the part
in the movie version of Aly Fair Lady.
Next year they’ll have to give the music
lprize to Mancini to cover their embar-
| rassment over not giving it to him this
year.

OLIVER M. MILLER
Ann Arbor, Mich.

® Just read Gene Lees’ ridiculous piece
on Henry Mancini. I can’t understand
[ how he can rank the perpetrator of such
| rubbish as Dear Heart and Baby Elephant
Walk with a composer of the stature of
George Gershwin. Yes, I have been en
joying more movie music lately, but it has
come from the pens of Alex North, Elmer
Bernstein, Jerry Goldsmith, and David

Raksin.
[ OwEN PETERSON
New York, N. Y.

@ Mancini has written a couple of good
[ songs, and he’s expert at writing glossy,
| tinselly arrangements for technicolored

Hollywood trifles like The Pink Panther,
| but most of his compositions are trite and

empty, and he is frequently guilty of self
| plagiarism. Gene Lees is wrong in calling

him the new master of American popular
| song—that title should be reserved for
| Burt Bacharach—and Mancini would
| have to write another fifty songs as good

as Moon River before he could be com

pared with geniuses such as Gershwin

and Rodgers.
, SKEETER GOLD

New York, N. Y.

|
Mr. Lees replies: ""As for 'gunilty of self-
| plagiarism. any real composer (Bach and
| AMozart) knows it can’t—and shouldn't
be avoided. | do not recall asking Gersh-

win and Rodgers to move over.”
|

| The Great American Composers
@® | have enjoyed HiF1/STEREO REVIEW
for several years, but I believe you have
made the greatest contribution to music
journalism with the initiation of “The
Great American Composers’ series.

We should all be more fully aware of
the notable composers of our own land
and time. There are numerous American
| composers who would be most interesting
| to read about. I would like to see, for ex-

ample, articles about Aaron Copland,
Samuel Barber, Roy Harris, William

TO THE EDITOR

Schuman, Walter Piston, George Gersh-
win, Roger Sessions, Leonard Bernstein
and—controversial as he may be—John
Cage.
WiLLiaM E. HAMILTON
Altoona, Pa.

AMr. Hamilton, yon peeked!

® May I suggest that one of the future
articles in your excellent series on Ameri-
can composers be devoted to Edward
“Duke” Ellington, whom I consider, with
the possible exception of Charles Ives, the
most creative American composer of the
twentieth century.

CHARLES B. SULLIVAN

Cambridge, Mass.

Hanslick and Modern Music
® Henry Pleasants’ article on Eduard
Hanslick (June) was very interesting and
informative. I have long suspected that
Hanslick was not the buffoon that Wag-
nerites have made him out to be. How-
ever, I was very unhappy to find that
Mr. Pleasants had used this article as the
vehicle for another of his attacks on mod-
ern music. Mr. Pleasants has a perfect
right to hate modern music, but I feel he
should confine his attacks to articles writ-
ten about such music.

CARRINGTON DIxON, JR.

Garland, Texas

Myr. Pleasants replies: "If a critic were
writing a commentary on Spengler, wonld
Myr. Dixon consider it irrelevant to revieu
his obfjections to the cultural climate of
the first decade of the century against the
realities of the presemt?”

Music in One Theater

® I enjoyed very much the editorial in
the June issue, and couldn’t agree more.
In connection with the editor’s plea for
more music in the "legit” theater, you
may be interested in an incident that took
place in Toronto a few years ago.

That city now sports the brilliant new
O'Keefe Center, which runs pre-Broad-
way tryouts of major shows. The sixty-
year-old Royal Alexandria, the city's
other legitimate house, had been losing
its business to its new rival. Things
reached the point that the owners were
planning to sell the theater to make room
for a parking lot. Into the breach stepped
Edwin Mirvish, Toronto’s discount-store
king. Mirvish bought the theater and
spent $250,000 renovating it.

But it seems that the unions in Canada
have managed to make it a rule that
houses such as the Royal Alex hire a pit
orchestra for every production, whether
it's a musical or not. The members of
the orchestra are accustomed to playing

(Continned on page 8)
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COLUMBIA

STEREO TAPE CLUB

o

NOW OFFERS YOU

ANY

of these exciting
pre-recorded 4-track

STEREO $
TAPES

FOR
ONLY

Value up
to $43.75
at regular
Club prices

if you join the Club now and agree to purchase as few as
5 selections from the more than 150 to be offered
in the next 12 months

[VLADIMIR HOROWIT2,
]

-
BEETHOVEN: Pathetique®
DEBUSSY: Threw Preludes
CHOPIN: Scherze Mo t

(CoitamiA] & 2 tudes

1683. ''Virile grace
...noble simplicity.””
—HiFi/Stereo Rev,

THE VENTURES PLAY

TELSTAR *

MY FAIR LADY

AUDREY
HEPBURN
Orgmat
Seund Trach

REX
HARRISON
[cotcmmial

1530. Greater tnan
ever.. winner of &
Academy Awards

LORD'S PRAYER
MORMON
TABERNACLE CHOIR

A

' .

bard et 9% ,'.{'3 v
mn_ farehtin

SATTLE HYMN OF THE REPUBLIC

THE LORD'S PRAYER-9 mone

MY LOVE FORGIVE ME
ROBERT GOULET

1735 Also: What Kind
of Fool Am 12, Just
Say | Love Her, etc.

* Greentields
* 50C Miles
10 MORE

1008, Also: Green

Onions, Red River
Rock, Calcutta, etc.

1090, “'This is an ex.
traordinary chorus.”
—New York Times

1349, Also: Sloop
John B., This Traip,
Darlin' Corey, etc,

BOBBY HACKETT
plays MANCING

™ Nad
Days of Wine and Roses

Moon River « Draamsvilie
9 MORE

4161, Also: Baby El.
ephant Walk, Peter
cunn, Mr. Lucky, etc.

RAY CONNIFF

1442, The Sweetest
Sounds, You'll Never
Walk Alone, 10 more

Rhapsody in Blue

An Americon in Paris

Leorard §

Bernstein

| pan
Cershwin

1098, “‘Fierce impact
and momentum,'
N.Y. World-Telegram

MONK BIG BAND
AND QUARTET

1637, Epistrophy,
Four In One, | Mean
You, 7 in all

PETER, PAUL & MARY
iN CONCERT

1673-1674.
Selections.) Blowin' in The Wind, If 1 Had
A Hammer, Five Hundred Miles, 18 in all

TONY BENNETT
Who Can
I Turo To

WRAP YOUR
TROUBLES
DREAMS

USTEN, UTTLE GimL

COUMMA] 10 more

Autumn
walk A
Little Faster, etc

1714, Also:
Leaves, |

GROFE:

GRAND

CANYON
f  SUITE

3 Bernstein
N.Y.

Philharmonic

1645. Delightful per-
tormance of Groté's
soaring tone poem

TWIN-
PACK
Equivalent
To Two
Selections

Twin-Pack (Counts As Two 1

[BOB BROOKMEYER

and triends
STAN GETZ - RON CARTER
HERBIE HANCOCK
GARY BURTON « ELYIN JONES
-

1713, A lively ses-
sion abounding in
passion and truth

TCHAIKOVSKY
Symphony No. ?
World
Premiere
Recording

ORMANDY
PHILADELPHIA DRCH.

1283, “Appealing
tunes and lush ro-
manticism.”—Life

THE MANY MOODS OF
Ferrante & Techer

“Dream of Lave - Gig

.'H’ | Bewitched
NV s mone

1640. Also: Camelot,
Three Coins in The
Fountain, Til, etc.

GOLDFINGER

Original

Motion

Picture
Sound Track|

1704, Featuring the
title song sung by
Shirley Bassey

ANDRE PREVIN

My F."‘P
Lady
A

1706, A sparkling
new jarz treatment
of this great score

LATIN THEMES
For Young
Lavers

PERCY FAITH

The Girl From
Ipanema

The Lonely
Butl

£772. Also: Spanish
Harlem, Manha de
Carnavai, etc.

RAY CONNIFF
| INVISIBLE
| TEARS
“V["bea" Lavas Somebody
| Meneycemb « 10 MORE

1672. Also: S'posin’,
Kisses Sweeler Yhan
Wine, etc.

® Columbla Records Distribution Corp., 1965

1965

NEW CHRISTY MINSTRELS
LAND OF GIANTS
John Henry « Casey Jones
Joe Magarac + 10 MORE

1643, Also: Natural

Man, Paul Bunyon,
€l Camino Real, etc.

ANDY WILLIAMS
DEAR HEART

1308. Alsor ) Can't
Slﬂr Loving You,
Y.

Emily, 12:in alt
T20/F65

Norman Lubott Choir
MOMENTS 10 REMEMBER

" 'l Never
73 Smile Again
- Paper Doll

{ The Breeze aod |

plus 9 more

1209. Also: Sieepy
Lagoon, Fiamingo,
Yime was, etc.

EUGENE ORMANDY

CONOUCTS TH
PNILAOELPHIA ORCHESTRA

RIDE OF THE VALKYRIES
SABRE DANCE <6 more

1661, Also: tn The
Hall of The Mountain
King, etc,

| WISH YOU LOVE

Andre
Kostelanetz
Maria Elena

. Helia, Doly!

} Fools Rush In
i 9 more

1699, Also: ) will
Fotlow Him, Blue
Velvel, etc.

ROGER WILLIAMS
GREATEST HITS

1302. Also: The High

And The Mighty, !
Got Rhythm, etc.

BERNSTEIN
conducts
TCHAIKOVSKY
(N2 Overturs

NEW YORN PHILNARMONIC
Lo

1603. Bernstgin **at
top of his form.”—
High Fidelity

OEBUSSY: LAMER
RAVEL . DAPHNIS ET

o CHLOE (Suite o 2
P

=) -

1650. A stunning

accomplishment!"® —
American Rec. Guide

jazz impressions of
Japan the dave brubeck
quartet

(SR ot .

1636. Zen Is When,
Rising Sun, Osaka

Blues, 8 in all

Europe

LA

1642. Recorded

Hive
at the Antibes Jazz
Festival

Barbra Streisand
People

Absent
Minded Me

Fine
And Dandy

10 MOKL
G |

L 3
1646. Also: Love Is

A Bore, My Lord And
Master, Autumn, etc.

FREE-if you join now

REVOLUTIONARY SELF-THREADING TAKE-UP REEL

LAY,

L/

Just drop the end of the tape over this reel, start
your recorder, and watch it thread itseif! Unique
Scotch® process automatically threads up tape of
any thickness, releases freely on rewind.

0

>
£
olD
Original Soundtrack
Coni mmia] Recording

1037. *'The most ad-
venturous  musical
ever made.“—Life

IF YOU ARE ONE OF THE FORTUNATE PEOPLE who owns 4-track stereo tape
playback equipment, you know the thrill of the near-perfect fidelity, the un-
surpassed sound of tape. Now you have an exceptional opportunity to build
an outstanding collection of superb stereo tapes at great savings through
the most generous offer ever made by the Columbia Stereo Tape Club!

By joining now, you may have ANY FIVE of the magnificently recorded
4-track stereo tapes described here — sold regularly by the Club for up to
$43.75 — for only $2.97!

TO RECEIVE YOUR 5 PRE-RECORDED STEREO TAPES FOR ONLY $2.97 — simply
fill in and mail the coupon today. Be sure to indicate which Club Division
best suits your musical taste: Classical or Popular.
HOW THE CLUB OPERATES: Each month the Club’s staff of music experts
chooses outstanding selections for both Divisions. These selections are
described in the Club Magazine, which you receive free each month.

You may accept the monthly selection for your Division . . . or take any
of the wide variety of tapes offered in the Magazine to members of both

Divisions . .

. of take no tape in any particular month.

Your only membership obligation is to purchase S tapes from the more
than 150 to be offered in the coming 12 months. Thereafter, you have no
further obligation to buy any additional tapes . . . and you may discontinue
your membership at any time.

FREE TAPES GIVEN REGULARLY. If you wish to continue as a member after
purchasing five tapes, you will receive — FREE — a 4-track stereo tape of
your choice for every two additional tapes you buy.

The tapes you want are mailed and billed to you at the regular Club price
of $7.95 {occasional Original Cast recordings somewhat higher), plus a small
mailing and handling charge.

IMPORTANT NOTE: All tapes offered by the Club must be played on d-track
stereo playback equipment. If your tape recorder does not play 4-track
stereo tapes, you may be able to convert it simply and economically. See
your local service dealer for complete details.

COLUMBIA STEREQ TAPE CLUB, Terre Haute, Indiana

Print

This ofer is available only within the continental limits of the U,
- D D GED DUS UED BN SIS SO GED D D WD GED D WD WD D WD an SeE -

COLUMBIA STEREO TAPE CLUB, Dept.
Terre Haute, Indiana 47808

I accept your special offer and have written in the
boxes at the right the numbers of the 5 tapes I would
like to receive for $2.97, plus a small mailing and han-
dllnlg!é:gt'trge, 1 will also receive my self-threading reel

Enroll me in the following Division of the Club:

[] CLASSICAL
1 understand that I may select tapes from either

Initial

CIRCLE NO. 64 ON READER SERVICE CARD

SEND NO MONEY—mail coupon to receive 5 tapes for $2.97

400-2

[J POPULAR

Division. I agree to purchase five selections from the
more than 150 to be offered in the comin
the regular Club price plus a_small malling and han-
dling charge. Thereafter, if 1 decide to continue my
membership, I am to receive a 4-track.
tape of my choice FREE for every two additional selec-
tions 1 accept.

NOME . iouveiennoasossoosssssanuoiosoossssnossossasssscasosns
First Name

Last Name

Address...coovereiesrocasasssssssssssoessssassscne [N e

12 months, at

pre-recorded

SEND ME
THESE FIVE
TAPES
{till in numbers
below)

A1

08-L

«
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ALIVE &
VIBRANT

The revolutionary LEAK Mark I
Piston-Action Sandwich Speaker Sys-
tem will thrill you with its live, vibrant
and exciting sound—only the patented
piston-action principle can give you
this concert hall realism at any and
every dynamic and harmonic level —
in any size listening area.

LEAK - MARK IiI
{"?!%Piston-Action Sandwich®

TITY?  Speaker System

NATURAL

The LEAK Mark Il gives you natural
sound . .. NO artificial resonances, or
even the faintest hint of distortion
... performance proven by laboratory
tests and confirmed by recognized
music critics.*

LEAK - MARK Il

“SwgHSpPiston-Action Sandwich®

Speaker System

Its award winning decorator design
...its rich, deep-grained choice Scan-
dinavian woods . . . its simplicity and
ideal size (26”x15"x12") add a beau-
tiful note to any room decor.

The New LEAK Mark Il is a natural at
only $199.

*Insist on hearing the Mark Il at any Leak
Authorized Specialist and request your free
copy of the "Leak Report File".. or write:

V¥~ ERCONA CORP.

=ha¥ 432 Park Ave. So, N.Y. 16, N.Y

CIRCLE NO. 24 ON READER SERVICE CARD
o= FOR STORES “WHERE YOU CAN BUY"
A SEE LAST PAGE.

God Save the Queen, then dashing out to
play at a wedding reception or Bar
Mitzvah in the suburbs. Mirvish asked
himself why, since he was paying for an
orchestra anyway, he couldn’t also get an
overture and intermission music. When
word got back to the union, the hierarchy
was thunderstruck. Nobody had ever
heard of such a thing: it would take bread
out of the mouths of starving violinists,
etc,, etc. But there was nothing in the
contract to prevent Mirvish from getting
a full evening of music-making from the
musicians once he’d hired them. So now
the Royal Alex’s patrons, as they are
ushered to their seats, get a pleasant med-
ley of Broadway hits to set the mood for
the evening's entertainment.

ROBERT ANGUS

Brooklyn, N.Y.

The Bouncing Repertoire

® In your June issue Martin Bookspan
recommends Sir Thomas Beecham’s per-
formance of Haydn's first series of “Sa-
lomon™ Symphonies (Capitol DGCR/
GCR 7127) “for over-all bounce and
‘élan’.”” According to a recent issue of the
Schwann catalog, this beautiful set has
| unfortunately been "bounced,” but ap-
| parently without much “élan.” It has been
[a trusted friend for years.

i D. FErRGUSON
Memphis, Tenn.

Beecham’s versions of Haydn's "Salo-
mon” Symphonies have happily bonnced
right back into the catalog on the Angel
label. in both mono and reprocessed
stereo (36242(3[4 and 36254[5/6).

Thomson Heard and Unheard

® | have just received my copy of HiFi/
STERFO REVIEW's record of the three
| Virgil Thomson pieces, and am inspired
[to attack my typewriter and gush out
reams of appreciation. Imposing self-dis-
cipline by an effort of will, however, I
shall convey my heartfelt thanks in a few
words.

Everything about the record and its
distribution is so very, very right. The
recording itself, although low-priced, is
obviously done with the best of modern
mastering and pressing techniques. The
labelling is tasteful, the liner notes are
informative and entertaining, and the
packaging is perfect. Most important,
however, is that a magazine of criticism
took upon itself the task of doing more
than criticizing. Such an act goes a long
way toward filling the record-catalog gaps
other magazines merely complain about.

ROBERT J. BELDEN
New Brunswick, N. J.

® Congratulations on your very fine May
issue. It has always been a mystery to me
how groups such as the New York City
Center can, year after year, fail to pro-
gram Virgil Thomson's operas. This past
spring the City Center again devoted a

month or so to modern works, and while
the company programmed works of
value, they failed to include The Alother
of Us All, a work which contains, I think,
one of the finest and most moving final
scenes ever written for the operatic stage.
Thomson was fortunate in having a
collaborator such as Gertrude Stein, and
if there is any vogue for Stein today (out-
side a small circle who understand her
contribution to modern literature), it is
because of Thomson. It is reported that
Thomson is now looking for a libretto—
what a joy it would be if he chose Stein’s
Doctor Faustus Lights the Lights!
Epwarp EICHEL
Brooklyn, N. Y.

® [ have just received my Virgil Thom-
son recording, and what a pleasant sur-
prise it was! I consider it my prize record
of the year. The Sonata da chiesa is won-
derful! Now if someone will only record
the Symphony on a Hymn Tune. Many
thanks, and I look forward to your future
releases.

PAUL SIMPSON

Charlotte, N. C.

Life of Riley

® “All critics,” writes Harold C. Schon-
berg in his article on Virgil Thomson
(May), "get letters from aspiring young-
sters who want to join a newspaper crit-
ical staff.”

The critic, according to legend, lives in
his own private editorial world, protected
from the irritating problems that plague
less fortunate staff members. He writes as
he pleases, and his opinions are inviolate.
He gets the cream of concerts, operas, re-
citals—the second-stringers get what’s
left.

Whatever the requirements—concert
coverage, a lead article for the Sunday
music page, an occasional book review, or
an analysis or critique of some news-
worthy development or event in the music
world—there is always time to contribute
to other publications. There is always
time, in fact, to do whatever pleases him
most.

With such a utopia to aspire to, it is
no wonder youngsters want to join a
newspaper critical staff.

RaLpH COKAIN
New York, N. Y.

Mr. Schonberg replies: "I agree whole-
heartedly with Mr. Cokain. I won't say
that I am free to do exactly what I want;
even the barons of medieval Germany
conldn't. Nor is Mr. Cokain entirely ac-
curate in his assumption that 1 am free
from the irritating problems that plagne
less fortunate staff members. I have my
share. On the whole. though, I must ad-
mit he is right. I love my job. luxuriate in
it, love my newspaper. and wonld not
trade my lot for any other existence.”

(Continued on page 12)
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This is a coupon for people
who aren’t square.

\\“(e : ’
o% ,
9\0

¢  graph records at store prices
when the Citadel Record Club offers
huge discounts on all labels. Mail this

/

Only a square buys phono- & -,

‘—-~~

.

9,

'A
&
“

, coupon for a 3-month trial membership, \

I Now. without paying a cent or obligating
vourself in any way, you can join the unique
Citadel Record Club for three months as a
regular member. See for yourself how much
Citadel can save vou on all phonograph rec-
ords {not just a few specials!), as well as on
all 4-track recorded tapes.
Here is what Citadel offers to all its members:
Discounts! Tremendous price reductions on
all records and tapes; in certain cases you save
‘ as much as 55%.
No obligations! You buy as few or as many
‘ records as you wish. No agreements to sign.

CITADEL RECORD CLUB, 545 Fifth Ave., New York, N. Y. 10017

absolutely FREE!

All labels! Any record, album or tape
that's in print is available at a discount to
Citadel members. Your choice is unlimited.

Promptest service! Orders are usually
shipped the same day as received, rarely later
than the next few days. Citadel is famous for
speed.

100% guarantee! Guaranteed factory-fresh,
unplayed. defect-free records and tapes; if not,
you are entitled to an immediate replacement.

Frec Schwann catalog! Every new mem-
ber gets a free copy of this 300-page guide to
all long-playing records in print.

——’

-

\ Please enroll me for three months, without charge, as a member of the
Citadel Record Club. I understand that I am entitled to all membership

privileges without any obligation to buy anything, ever.

%
N

bo\ Address____ S

“ N
N Gty &
< \

e
Sey, ~ le__ e ———
o - am == o

€r that only a square
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Name____ =

)
pesita®

CITADEL RECOLRD CLUB
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SOLID
SIATESMANSHIP

again
Bogen
practices
dollar 'diplémacy
In your
behalf



Solid Statesmanship: the abil-
ity to steer the difficult but re-
warding course that starts with
the design of superb transistor-
ized circuitry, continues through
painstaking manufacture, and
results in outstanding products
at a realistic price. It’s the fine
art that Bogen inaugurated over
ten years ago when we produced
the industry’s first solid state
amplifiers.

And it’s what now makes pos-
sible the new RT4000.

Here’s a receiver that looks as
though it should cost a lot more.
That’s because Bogen believes

AUGUST 1965

that design is almost as impor-
tant on the outside as it is on the
inside. And the RT4000 per-
forms as though it should cost a
whole lot more. Because Bogen
didn’t stint on the inside either.

Ample power (40 watts IHF)
to drive any speaker system, FM
sensitivity that pulls in — and
holds — any station you'll get
onany other receiver. Frequency
response -+ 1db from 15 t0 30,000
cps. Plus all the features you
really need: instrument-type
tuning meter, Stereo Minder
(automatically switches when a
station 1s broadcasting stereo),
AFC switch, front panel head-
phone jack, tape monitor. And
separate switch positions for
FM-mono and FM-stereo (to
eliminate sub-carrier noise).

..
\,\
B -

Bqg QEN

o i)

' rm
BASS ~ ""M

TR{ﬁlE

® SLIGHTLY WIGHER In THE WEST. WALNUT WC
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Nor do we cut corners on
longevity. The RT4000 boasts
circuitry of the same reliable
breed that has made our RT6000
one of the most dependable per-
formers in hi-fi history. We take
great pains with our quality con-
trols to make sure that every
unit will deliver years of trouble-
free operation. That’s what
makes for friendly relations
with consumers.

And thirty-three years of ex-
perience, ten of them in Solid
Statesmanship,teach a company
pretty nearlyall there isto know.
Which means (in very undiplo-
matic terms) that we don’t have
to pass the cost of failures along
to you.

Just the savings.

BOGEN'S New
RT4000 Solid State
40 watt FM-Stereo

RECEIVER
$279°%

\

St

11

O AND WALNUT VINYL METAL ENCLOSURES OPTIONAL



1=
r E

left to right: Minotta 16-Ps, 16-11, 16-CdS
bi

Minolta puts photography in the palm of your hand
with easy-to-operate 16mm subminiature cameras.
Each of these Minolta “small fry" gives you wallet

size “big shots” in color or black-and-white ... |

plus razor-sharp slides. And each features a superb
Rokkor lens.

The fully automatic Minolta 16-CdS combines
palm-size convenience with a sensitive CdS electric
eye for automatically perfect exposure. Has set-
tings for normal, low light and flash. Other fea-
tures include bright frame viewfinder, easy zone
focusing and rapid film advance. Under $90 with
case. 414 inches high.

The palm sized Minoita 16-!l has exclusive push-
pull automatic action that simultaneously advances
film, cocks shutter, counts exposures and prevents
double exposure. Under $40 with case. Only 3%
inches high.

The economical Minolta 16-Ps has a unique
“Weather Dial" that automatically sets the lens for
perfect exposures in any light. Under $27 with case.
415 inches high.

Each Minolta subminiature camera features
unigue drop-in loading with no-threading, no wind-
ing cartridges. A wide variety of film is available
everywhere. And there's a complete “system’ of
special accessories for Minolta 16mm cameras, in-
cluding a miniature flashgun, slide projector, en-
larger and filters.

At your photo dealer or write for illustrated
brochures: Minolta Corp., 200 Park Ave. South,
New York, N.Y. 10003. Dept. M8.

Mipolia
subminiature
ameras

CIRCLE NO. 42 ON READER SERVICE CARD

Footnote to Little Cotton Dolly
® Mr. George Goldberg, the author of
the article on copyright law and the
phonograph (June) may be interested in
this little footnote:

Adam Geibel (the composer who had
his troubles with the Apollo piano-roll
company) was a blind organist and com-
poser who was, for a number of years,
the organist at the McDowell Memorial
Presbyterian Church in Philadelphia. His
famous law suit was decided the year my
parents were married, and as a small
child T knew him and marvelled at his
musical ability.

James F. McMuLLAN
Philadelphia, Pa.

For Audio Equipment Standards
@ In the May issue Julian D. Hirsch dis-
cussed standardization and invited com-
ment, so [ avail myself of the opportunity.
I should like to see a standard cartridge
shell, one that would enable the audio-
phile to use a single cartridge in both a
manual turntable and an automatic turn-
table. I like to use the automatic for
operas and the manual for single discs,
which must be turned over anyway.
Going slightly afield, I have another
proposal. Many times a.c. cords make dis-
connecting a component a bothersome
task. I would suggest that all components
be fitted with detachable cords, as are
many kitchen appliances. Some turntable
manufacturers have already adopted this

idea with the leads, but not, to my knowl-
edge, with the a.c. cord
SOREN LAURSEN
Granada Hills, Calif.

Jellinek and Callas

@ | was pleased to read the letter (Let-
ters to the Editor, May) from Arnett H.
Butler questioning George Jellinek’s
thinking on the topic of Maria Callas’
| Carmen. I'm afraid I quite agree with Mr.
Butler.

A year or so ago I read a book by Mr.
Jellinek on Miss Callas. He had me con-
vinced that she was indeed all the won-
derful things I had heard she was. But
when I played some of her supposedly
marvelous recordings, to which Mr.
Jellinek referred, I found them not any-
where near as great as he had led me to
believe.

Might I suggest a different critic when
it comes to the Callas repertoire?

PETER M. SORENSEN
New York, N. Y.

@ It is clearly evident that Mr. Butler's
letter about George Jellinek's review of
Carmen is predicated on dislike of Maria
Callas and an apparent wish to read only
such reviews as reflect his own opinions.
But it is not Mr. Jellinek's function to
write reviews to please his readers. It is
his function to express his opinions as he
sees fit. And his review of the new Callas
Tosca (May) answers Mr. Butler's charge

that he is biased in favor of Callas.
While I have not always concurred
with Mr. Jellinek’s findings, I have al-
ways thought him to be fair. Whenever
he has taken issue with an artist’s inter-
pretation, he has kept his criticism on a
constructive level, without finding it
necessary to resort to vitriol. Mr. Butler’s
quite unnecessary reference to Callas’
“wobble” isn't criticism, it's just plain
rudeness.
ROBERT SANTISO
New York, N. Y.

® I have read and appreciated George
Jellinek’s recordings reviews for some
time, and find them completely honest.
Therefore, when I read Mr. Butler’s letter
calling Mr. Jellinek biased, I couldn’t
help wondering if Mr. Butler had really
listened to Angel's new Carmen. If he has
heard this completely electrifying per-
formance, how could he say that it has
little to distinguish it except Mme. Callas’
wobble?

Thanks to Mr. Jellinek for putting
down what so many of us feel about Cal-
las’ Carmen.

RaLPH LATIMER
New York, N. Y.

The Pros and the Cons

® As one who makes his living from
"pop’” music and who has watched Gene
Lees’ curious career—singer, editor of
Down Beat, record reviewer, and, lately,
author of some of the best lyrics in cur
rent popular music, it seems to me that
Lees is well qualified to write about all
phases of the music industry. If he wants
to carp about bad liner notes, warped rec
ords, dull record jackets, es cetera, in addi-
tion to his perceptive record reveiews,
why not? After all, nobody else seems to
be interested enough in this aspect of the
recording industry to do the same.

Lees is one of the few critics I'll listen
to about my own work, and I am sure
there are many other singers and writers
who feel the same. His review of The
Umbrellas of Cherbonrg was first rate.
His annoyance with the deceptive re-
packaging of old Morgana King albums
was needed by the recording industry and
the consumer alike, and his article on
Henry Mancini is probably one of the
best stories on a composer in recent years.

It's refreshing to find a writer who is
talented and blunt, and a magazine where
you get the feeling that the reviewers and
the advertising department aren’t sleep-
ing together.

Rop McKuUEN
Hollywood, Calif.

@ For his own sake, Gene Lees should do
something about his ears. I would hate
to think that he had really heard the
Fiddler on the Roof and Golden Boy tapes
when he decided that Golden Boy was
the better score.

(Continued on page 14)
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KLH makes speaker systems that sell from $50 to $1140.
Each of these systems delivers the cleanest, best balanced performance
you can buy for the price.

But the one by which we judge every new product we make is
the Model Six.

How does such a modestly priced speaker become the standard
bearer for an entire line?

It isn’t just that the Six is a magnificent speaker. More than
any other speaker we have ever made, the Model Six embodies the
qualities that the name KLH stands for — an engineering approach that
separates the trivial from the important; cuts through the accepted to
find the exceptional — a patient, painstaking effort to give you cleaner,
finer performance at lower cost.

We aim at the Six because it gives you the highest quality of
performance, per dollar, of any speaker we make. Or anybody else makes.

That’s why we call the Model Six:

the lowest priced speaker
you can be satisfied with
for the rest of your life.

|’r
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b;h“"‘ KLH RESEARCH AND DEVELOPMENT CORPORATION

/I ! 30 CROSS STREET. CAMBRIDGE 39, MASSACHUSETTS

CIRCLE ND. 32 ON READER SERVICE CARD
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CAN
YOU HAVE
PERFECT FM
SOUND?

TRY THE ALL NEW WINEGARD STEREOTRON AND FIND OUT!

You've got an FM tuner. Let's say it's the best that money can buy. But for
some reason the sound isn't "'just so”. Maybe it hisses. Or maybe the
pureness of that FM signal is being distorted. This can happen to any FM
tuner...evenin strong signal areas. The cause—aninadequate FM antenna.

The cure. ..a Winegard Stereotron FM antenna. Stereotron's fwo power-
ful driven elements give it the highest front-to-back ratio of any FM antenna,
It reduces multi-path distortion, eliminates hiss and noise.

If you're miles from the nearest FM station and never dreamt of receiving
beautiful FM sound, you should know this: Winegard Stereotrons are
GUARANTEED to bring in 85% of all FM stations within a 200 mile radius
when used with the Stereotron antenna amplifier.

Winegard Stereotron antennas carry a 100% guarantee. If you're not com-
pletely satisfied, your money will be refunded. Write today for technical
specs, gain charts, polar patterns, VSWR, etc., and get a brochure on FM
reception plus an FM station log and map absolutely FREE,

STEREOTRON ANTENNAS AMPLIFIERS

\\\.3\\ = s \\3‘:? "
ﬁl

— S~ o
1 b
. i
MODEL SF100 MODEL SF80 MODEL SF60 2 MODELS
32.50 24.95 19.95 from 39.95

Winegard Co.

3018F Kirkwood + Burlington, lowa

CIRCLE NO. 62 ON READER SERVICE CARD
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I had barely digested these two reviews
(May) when I came upon his incredible
statement that Joan Baez is wasting her
“abundant gifts on the folk fad.” Come,
Mr. Lees, you're putting us on!

WARNER SHILKRET
New York, N. Y.

Mr, Lees replies: "Not on, but down.”

Editors and Critics
® Re your “Editorially Speaking™ col-
umn (May) about critics—well, the
same is true here! Sometimes I feel it is
a thankless job to edit any magazine (ex-
cept Playboy, maybe). Another reason
for writing: Roy Allison's “'Sterco Stetho-
scope” (May) was excellent.
HaNs KOEBNER, Editor
Das Ton-Magazin
Munich, Germany

@® [ want to congratulate the editor on
his May editorial—it is the finest state-
ment I have read on the function of a
music reviewer.

I think you consistently have the best
reviews of any magazine [ have read, and
I particularly enjoy the detail with which
your reviewers explain why they like or
dislike each recording—an example is one
reviewer's explanation that poor and un-
intelligible French very seriously marred
a recording that had many good charac-
teristics. When I read a review, I am look-
ing for an opinion, and it should be ob-
vious that the only opinion a reviewer
should give is one based on his own re-
actions. Too many of those who criticize
your reviewers seem to be looking, not
for a fresh opinion, but for support of
their own. When they vilify the reviewer
and call names, it is obvious that they
have lost the common sense that respects
varying opinions.

EARL B. WORKING
Downey, Calif.

Go Go Goldberg!
® Congratulations to Joe Goldberg for
his review (May) of the Mainstream al-
bum “Tonight,” which features Clark
Terry and Bob Brookmeyer. Jazz 1965
needs more capable critics like Joe Gold-
berg and more excellent recording artists
like Clark Terry and Bob Brookmeyer.
DENNIs HENDLEY
Milwaukee, Wisc.

Liner-Note Lapses
@® In Gene Lees’ review of the "Oh, What
a Lovely War’ disc (April) he comments
on London Records’ uninformative and
inadequate liner notes. His charge is true,
and not just for that release. Recently I
purchased London’s Die Zanberflote high-
lights (OS 25046), and find that though
the complete cast is listed twice on the
jacket and once on the disc itself, there is
no indication of who sings what role.
CLYDE M. WATSON
Atlanta, Ga.

HIF1/STEREO REVIEW



went on

KLH Model Seventeen

last

The quality went in first. The kind of quality you
can hear. Quality in the Seventeen’s smooth, flawless
response. Quality that gives the Seventeen the lowest
harmonic distortion in the bass of any speaker in its price
range. KLH quality in a handsome new oiled walnut
enclosure. In the ingenious grillecloth that can be changed
in a snap.

And while the quality was going in, the waste was
coming out. All the waste that inflates the cost of speakers.
The waste of rejects and varying quality in stock compo-
nents from outside suppliers. (KLH builds, tests, and
rigidly controls the quality of every component that affects
the musical performance of a speaker.) The waste of
obsolete design and engineering. Of inefficient and out-
dated manufacturing techniques. Of gingerbread ‘features’
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that add nothing to musical performance.

When we finally had a speaker that was all quality
and no waste, we put the price tag on. And you won’t find
a trace of puff in the price.

This is the Model Seventeen. A speaker that brings a
whole new level of sound quality — a new distinction to
speakers costing under $100.

But no description can tell you how the Seventeen
sounds. You’ve got to hear it. Only then will you be able
to understand what an unusual achievement the Seventeen
is in high performance at low cost. See the Seventeen
at your KLH dealer now. Listen to it. T/hen look at the
price tag. We think you’ll agree that nothing touches
the Seventeen for honest sound at an honest price.
*Suggested retail for custern U.S. Slightly higher in the West,

il

it ’
i!u 1 [H48
i ll

L H M

ﬁl KLl RESEARCH AND DEVELOPMENT CORPORATION

30 CROSS STREET, CAMLRIDGE 39, MASSACHUSETTS
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MODEL 606-D

stunning all-in-one sterec component center

Our new collection is now
available . ..

equipment cabinets « speaker
enclosures - consoles - cabinets
galore. Danish and Provincial

styles in new decorator finishes.

see your dealer or write for free brochure

audio originals

546 S. Meridian ¢ Indianapolis, Ind.

MODEL 303D

for the “‘booksheif speaker' and components

CIRCLE NO. 7 ON READER SERVICE CARD
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: By Larry Klein

Wavy Record Edges
I have noticed that several of my
Q. records have wavy edges, and
when I play them there is a definite up-
and-down motion by the tone arm. When
I can, I use a cartridge that tracks at 1
gram, but on some records I have to go to
2 grams to keep the needle from skipping
grooves. What causes the wavy edges,
and is there anything I can do about it?
WiLrLiaM L. Davis
Denver, Colorado

The waviness is due to internal
A, stresses developed in the plastic
material of the record during manufac-
ture. I doubt if there is any way you can
permanently remove the wave. Your only
recourse is 1o return the record to the
manufacturer with a nasty letter—and if
enongh nasty letters are received, the
manufacturer will probably do some-
thing about their gquality-control proce-
dures. Incidentally, it may be that your
1-gram tracking force is a trifle too low
for your cartridge[tone-arm combination.
Tracking at 2 grams will not significantly
affect either record life or stylus wear and
may result in somewhat cleaner sonnd
under normal playing conditions.

Recommended Equipment

What, in your opinion, would be

o the best amplifier I could buy in
the $200 to $400 categories? Also, I
would like to know what is the best stereo
FM tuner priced under $200.

GEORGE REILLY

'l Bronx, N. Y.

The letter above is typical of many

o addressed each month either to
me or to Julian Hirsch. Althongh we ap-
preciate the confidence readers show in
us by asking for onr advice, and as much
as we wonld like to be of assistance, we
cannot honestly evaluate or recommend
a piece of high-fidelity equipment with-
ont extensive lab tests. 1t wonld obvionsly
be unfair to rate equipment on hearsay,
manufacturer's advertising copy, personal
prejudices, or on any basis other than

complete, objective testing. When we un-
dertake a report on a piece of equipment,
the results are printed in HIF1[STEREO
REvVIEW. Each December, onr annual in-
dex lists all equipment reports published
during the preceding year; back issues are
available from Mailers Fulfillment Com-
pany, 589 Broadway, New York, N. Y.
10012, at 65 cents each.

Recorder Decibel Ratings
What is the difference between a
Q. tape recorder rated at =2 db and
one rated at =3 db? For example, some
are rated 60 to 15,000 cps *+2 db and
others are 30 to 18,000 cps *+3 db. Would
I be able to notice the difference between
these machines, and should I insist on
one that has a *2 db rating?
SANFORD M. LOTTER
Eggettsville, N.Y.

The * (plus-or-minus) decibel rat-

o ingsrefer to how evenly an ampli-
frer will reproduce test tones over a
given [requency range. The smaller the
decibel deviation. the flatter (and hence
better) the response. For example, the
specification =2 db, 20 to 20,000 cps,
wonld mean that no tone in the range
between 20 cps and 20.000 cps is louder
or softer than a middle frequency tone
by more than 2 db.

In the examples yon give in your ques:
tion, the two specifications might actn-
ally describe the same machine, since it
is easier to obtain a flat response over a
narrower frequency range. Although it
is often stated that a deviation of 3 db
or less is not generally noticable on musi-
cal material. this is not entirely true. For
example, if the range from 50 1o 1.000
cycles were increased by 3 db and the
range [rom 1,000 cycles to 20,000 cycles
were decreased by 3 db, the overall re-
sponse wounld still be *3 db from 50 to
20.000 cycles, and this is generally con-
sidered a flat response. However, any
music reproduced by such an amplifier
would sound rather dull and heavy. In
other words, frequency-response figures

(Continued on page 20)

The Institute of High Fidelity invites
the participation of readers of HiF1/
STEREO REVIEW in its new "Seminars
in Sound” program. These seminars
will be held at hi-fi music shows
throughout the country during the
{1 next year, including the New York
' High Fidelity Show, September 29

SEMINARS IN SOUND

through October 3. The Institute
welcomes suggestions for discussion
topics from interested audiophiles.
(Topics of wide interest are pre
ferred.) These suggestions should be
sent to “Seminars in Sound,” Institute
of High Fidelity, Inc,, 516 Fifth Av-
enue, New York, N.Y. 10036.
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'CHOICE...NOT CHANCE __~

Since no single phono cartridge can be all things to all people,
we earnestly recommend that you employ these individual
criteria in selecting your personal cartridge from the broad
Shure Stereo Dynetic group:

YOUR EAR: First and foremost, listen. There are subtle dif-
ferences in tonality that beggar description and are quite
unrelated to “bare” specifications—yet add immeasurably
to your personal listening pleasure.

YOUR EQUIPMENT: Consider first your tone arm’s range of

tracking forces. Too, keep in mind that the cartridge ordinarily
represents the smallest monetary investment in the system, yet
the ultimate sound delivered depends first on the signal re-
produced by the cartridge . . . “skimping” here downgrades
your entire system.

YOUR EXCHEQUER: Shure cartridges cover the entire eco-
nomic spectrum. And they are ALL Shure in quality, all Shure
in performance. Even the least costly has received copious
critical acclaim.

<D
BEST SELLER

MODEL M3D

Where cost is the dominant factor,
the M3D provides extremely musi-
cal and transparent sound at a
rock-bottom price. The original,
famous Shure Stereo Dynetic
Cartridge . . . with almost universal
application. Tracks at pressures as
low as 3 grams, as high as 6 grams.
For any changer. Only $15.75

X 4

G B

MUSICAL
BEST-BUY

MODEL M7/N2iD

Top-rated cartridge featuring the

highly compliant N21D tubular
stylus. Because of unusually clean
mid-range (where most music
really “happens”) it is especially
recommended if your present sys-
tem sounds “muddy.” For 2-gram
optimum tracking (not to be used
over 2'/2 grams). Only $17.95 (Also,
if you own an M3D or M7D, you
can upgrade it for higher com-
pliance, if tracking force does not
exceed 2'/2 grams, with the N21D
stylus for only $12.50.)

" ALL THE MOST
WANTED FEATURES

15° TRACKING, ELLIPTICAL STYLUS

Professional performance at a
modest price. Compares favorably
to the incomparable Shure V-15.
except that it is produced under
standard Shure quality control and
manufacturing techniques. Re-
markable freedom from 1M, Har-
monic and tracing distortion. Will
definitely and audibly improve the
sound of monaural as well as
stereo records. A special value at
$35.50. Upgrade M44 cartridge (if
you can track at 1'/2 grams or less)

\ with N55E stylus, $20.00

24

" THE “FLOATING” )
CARTRIDGE

MSOE GARD-A-MATIC®
WITH ELLIPTICAL STYLUS

Bounce-proof, scratch-proof per-
formance for Garrard Lab 80 and
Model A70 Series automatic turn-
tables. Especially useful for appli-
cations where floor vibration is a
problem. Spring-mounted in tone
arm shell. Unique safety feature
retracts stylus and cartridge when
force exceeds 1'/2 grams . . . pre-
vents scratching record and dam-
aging stylus. $38.00

G 4
(& =

THE ULTIMATE!

V-15
WITH
BI-RADIAL ELLIPTICAL STYLUS

For the purist who wants the very
best, regardless of price. Reduces
tracing (pinch effect), IM and Har-
monic distortion to unprecedented
lows. 15° tracking. Scratch-proof,
too. Produced under famed Shure
Master Quality Control Program

. literally hand-made and in-
dividually tested. In a class by it-
self for mono as well as stereo
discs. For manual or automatic
turntables tracking at ¥ to 1‘/z

k grams. $62.50

“THE BEST )

PICK-UP ARM IN
THE WORLD"”

“
SHURE SME

Provides features and quality un-
attainable in ANY other tone arm.
Made by British craftsmen to sin-
gularly close tolerances and stand-
ards. Utterly accurate adjustments
for every critical factor relating to
perfect tracking . . . it realizes the
full potential of the cartridge and
record. Model 3012 for 16” records
$110.50; Model 3009 for 12" rec-

.

ords $100.50

MW

High Fidelity Phono Cartridges . .

. World Standard Wherever Sound Qualny is Paramount

Shure Brothers, lnc., 222 Hartrey Ave., Evanston, Illinois
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One masterpiece
deserves another

88 Stereo
(ompact

Enjoy pleasure filled hours in full fidelity with an 88
Stereo Compact — the choice of music connoiseurs.

Play standard tapes or build a library — easily recorded
from AM and FM radio or LP’s. Concerts, lectures,
family or social events — all come to life — ready at
your fingertips.

Features exclusive “‘Edit-Eze’’ cuing and editing. Superb
30-18,000 cps frequency response for finest mono or
stereo recording with three hyperbolic heads. Monitor-
off-tape, Sound on Sound, Erase-Protek, automatic shut
off, tapelifters, are but some of the many features to
let you thoroughly enjoy high quality tape recording

Ask your Viking dealer to run an 88 Stereo Compact
through its paces. You'll enjoy the practical features
and superb quality of this fine tape recorder — truly
a masterpiece made by SKILLED AMERICAN CRAFTSMEN

4.track model . ...$339.95 /& Hh
2-track model .. $347 95 1
Walnut enclosure .§ 18.95 jklng O/ AINTSIAPOUS MBS
9600 Aldnch Ave. So. Minneapolis, Minn, 55420 J

CIRCLE NO. 61 ON READER SERVICE CARD
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do not completely describe the sound of
| @ component; one has to look at the
shape of frequency-response curves also.
This matter was discussed in detail in
Julian D. Hirsch's "Technical Talk”
column in the February 1965 issue.

Hi-Fi Timer
' I have recently put together an ex-
| Q. cellent hi-fi system and have spent
| the last six months in a vain search for a
clock timer to complete my setup. What |
need is a timer with either a 12- or 24-
{ hour clock face with both an hour hand
and a minute hand (I would like a sweep
second hand also). The timer must be
able to turn my system on and off at pre-
set times, and all controls must be front
mounted. My intention is to use this clock
timer to tape FM programs when I'm not
{ at home. Can you direct me to a manufac-
{ turer who can fill my requirements?
JAMES W. BROWN
Westover, Mass.

Yale Electronics (2732 Florida
o Ave, Tampa, Florida 33602) bas
| @ 12-hour clock timer with up to 48 anto-
| matic time-setting positions (at 15-minnte
| intervals). The walnut-bonused unit sells
for 837.50 postpaid and is also available
with a built-in buzzer with an individual

| 5-minute setting for §5 more.

| Blend-Switch Question
In your June Q & A column you
« showed a blend-switch setup de-
signed to feed a mono signal from a stereo
| amplifier to a single extension speaker. [
have heard that it is not a good idea to
connect a stereo amplifier’s speaker ter-
minals in parallel because one speaker
output acts as a short circuit on the other.
Is this true?

Davip TUCKER

Philadelphia, Pa.

1t is partly true. The short-circuit

o problem arises only when there is

a stereo signal present at the speaker ont-

put terminals. 1 should have cantioned

the reader to switch his amplifier or pre-

amplifier to mono when using the exten-
sion-speaker switching setup.

High-Temperature Paint

' I have tried without success to re-
l Q. paint the metal cage that covers
‘ my amplifier, for the heat from the four
| output tubes discolors and bakes off the
| paint in a short time. Can you suggest
| some paint that can withstand the heat?
[ ARNOLD KRANTZ

Cambridge, Mass.

The antomotive parts mail-order
| A. house ].C. Whitney and Company
(1917-19 Archer Ave., Chicago, 1.
GOG1G) has very high temperature enam
els available in a variety of colors. A 12-
ounce aerosol spray can sells for $3.95

post paid.
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“On the basis of these results,
the Fisher XP-5 at $54 would be a

‘best-buy’ selection.”

That’s the verdict reached by the experts at Popular
Science magazine after sitting in judgment of six new low-cost
loudspeakers of ‘pygmy’ size: the AR-4, the KLH Model 17, the
Scott S-5, the Sonotone RM-1, the Goodmans Maximus 1, and
the Fisher XP-5.

""Most cheap speakers previously available,” the Popular
Science report noted, "had glaring faults. Some were screechy
or harsh sounding. Others were seriously shy of bass or treble,
or had noticeably uneven frequency response. Not one of the
speakers we tested suffers from these defects. Some are better
than others, but all produce a pleasant, listenable sound.

*...Three speakers were unanimously judged to have
an edge over the others. The top-rated models (in order of de-

For your free copy of this 76-page
book, use coupon on page 27.

FISHER WADIO CORPORATION, 21:40 14TH ORIVE, LONG ISLAND CITY, N 1

INTERNATIONAL, INC.. CITY, N. Y. 11101, CANADIAN RESIOENTZ WRITE TO TRISTEL ASSOCIATES, LTD., w

AUGUST 1965
=
N

~ How Good Is the New Breed
of Compact Speakers?
Popular Science, March 1965

scending price) were the KLH Model 17, the AR-4, and the
Fisher XP-5. The KLH and Fisher sound were astonishingly
similar in character. The AR's were somewhat different.

“Some judges liked the KLH-Fisher sound quality best;
others preferred the AR. But the difference in quality among
these three was judged inconsequential. ... On the basis of
these results, the Fisher XP-5 at $54 would be a ‘best-buy’
selection.”

The ultracompact XP-5 measures only 20” by 10" by 9”
deep. It has an 8” woofer with a magnet structure weighing
2% pounds, and a 2% ” tweeter of the wide-dispersion cone
type. The LC network has a crossover frequency of 2000 cps.
Price, in oiled walnut, $54.50. In unfinished birch, $49.50.
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- The Fisher
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The Cecil E. Watts PREENER provides the perfect solution for

RECORDS

e+ St « S

Ze
-
£k
g25
=
=
o

lus of sensitive cartridges. As the

the specially designed plush pile of
. only 25¢c. Write to

like finish of a fresh pressing, leaving no trace
the PREENER penetrates each groove, removing dust and grit . . .

keeping new records new. This handy record cleaning component
cleans entire record so quickly it can be used between record

changer cycles.
and Protect Records” by Cecil E. Watts, world’s lead-

ing authority on record care . .

ment in records, get a copy of “How to Clean, Maintain
Dept. 112HS-8 . ..

Acclaimed by Experts as the finest method
for the maintenance of new records.

For full information on how to protect your big invest-
ELPA MARKETING INDUSTRIES, INC., New Hyde Park, N.Y.

of film or residue to clog the sty
record rotates on the turntable,

KEEPS NEW RECORDS CLEAN...DUST FREE
protects the mirror-
S b

Pr
N

Yy )
——

——

e

A Mark of Elpa Marketng Industries, Inc

*PREENER

IMPROVED
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PSR
JUST LOOKING'

...at the best in new hi-fi components

® Altec Lansing is producing the
100A Bass Energizer, a device designed
to compensate for any low-frequency de-
ficiencies in small speakers. The 100A

| provides an increase in the relative level
|of the very low bass (below 150 cps).
{ The unit requires no electrical power
|and connects between the amplifier out-
put terminals and speaker terminals. It
can be mounted on the back of the
speaker enclosure, or installed next to
the amplifier. Though designed to op-
erate with efficient speakers, the 100A
can be used with low-efficiency speakers
if the amplifier’s power capability is ade-
quate. Price: $30.

circle 181 on reader service card

® Cel Products is producing a tape
or book rack with adjustable ends that
will hold over fifteen tape boxes. The

=2 ' 1

<

Y
folding rack, which can be placed on a
table top or shelf, has a brass-plated fin
ish and non-scratch protective tips on its
egs. Price: §1.49

circle 182 on reader service card

® Concord’s R-2000 automatic four-
track stereo tape recorder incorporates
automatic tape reversal and a diode-con
trolled wind- and rewind-delay circuit.
An operator can quickly search or cue by
depressing the forward or rewind push
buttons in rapid succession. Four sepa-
rate solenoids are employed to bring the
tape to a complete stop during these
operations. All of the transport functions
of the machine can be controlled from a
remote-control panel at the end of an
18-foot connecting cable. The use of three
hysteresis-synchronous motors achieves
a timing accuracy of 0.2 per cent or bet-
ter. A plug-in head assembly permits

quick and precise changing of head con
figuration to any desired pattern: either
half-track or quarter-track record and
play. Each plug-in assembly contains
erase, record, and two playback heads
The record-head bias adjustment is easily
reached. The Concord R-2000 employs
dual-movement NAB-standardized VU
level indicators. The machine can oper-
ate in either vertical or horizontal posi-

tion and is available with either 33%- or
15-ips speeds in addition to the standard
7Y5-ips. List price: $795

circie 183 on reader service card

® Electro-Voice’s new Sonocaster |
has an 8-inch, component-quality, high
efficiency speaker in a gray portable
scuffproof cabinet. Frequency response of
the system 1s 70 to 13,000 cps, program
handling capacity is 30 watts (peak)
and impedance is 8 ohms. Price: $27.50

The original Sonocaster will retain its
beige color, and the improved magnet in
the speaker permits the 8-inch dual-cone
driver to deliver an additional 2,000 cps

at the high end. The Sonocaster is also
rated at 30 watts peak power and 8 ohms
impedance. Price: $39.60.

circle 184 on reader service card

® Elpa is distributing the Editall tape-
splicing block that is designed to be easily
fastened to any tape machine with or
without the use of screws. Editab splicing
tapes are used in conjunction with the
Editall editing block and produce splices
that are as flexible, uniform, and sturdy
(Comtinned on page 24)
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A T10-piece orchestra
playing Wagner full blast

for six hours

leaves this Fisher cold.

The Fisher 600-T Transistorized Stereo Receiver, $459.50*

With or without intermissions, this solid-state Fisher
receiver is engineered for cool operation regard-
less of the volume level or your musical tastes. Let those
Wagnerian climaxes rattle the windows—the Fisher
600-T, thanks to its transistorized design, will generate
no heat to speak of. (Even with all 110 watts, one for every
member of the orchestra, blasting away.) And thanks to
the Fisher way of using transistors, it will stay in perfect
alignment and optimum operating condition indefinitely.
(Transistors don't necessarily mean progress. Fisher
solid-state engineering does.)

Even without this advantage, the Fisher 600-T would
still be considered an incomparable instrument. On a
single chassis it combines the most advanced Fisher FM-
multiplex tuner circuitry, the ultimate in Fisher control-
preamplifiers and the most remarkable solid-state power
amplifier ever developed by Fisher engineers. All the
stereo electronics you need, in less than 17 inches of
shelf space.

The 600-T features the exclusive Fisher Nuvistor-
Golden Synchrode front end, 5 IF stages, 5 limiters and
a wide-band ratio detector. FM sensitivity is 1.8 micro-
volts IHF Standard. The famous Fisher Stereo Beacont
automatically switches between FM-mono and FM-stereo
and automatically signals when you are receiving a
stereo broadcast. The professional-type d’Arsonval
tuning meter assures dead-accurate tuning. The trans-
formerless power output stage, with 4 output transistors
per channel, provides 110 watts IHF music power.

No other stereo receiver even comes close to the per-
formance of the Fisher 600-T. But is it as good as any
combination of separate components? In 999 cases out
of 1,000. it's better! .ucw rax.rece pnice (casiner s24.95) teatent senoina

115 \E
FISHER

[ANDBOOR

For your free copy of this 76-page
book, use coupon on page 27.

PISHER RADIO CORPORATION, 21-40 4aTw ORIVE, LONQ ISLAND CITY, N 11101, OVERSEAS RESIDENTS WRITE T0 FIBHER RADIO I he I :l her
INTERHATIONAL, INC., &. |, CITY, . ¥, 11101, CANADIAN RESIOENTS WRITE TO TRLTLL ASSOCIATES, LT0.. WILLOWOALE, ONT.

AUGUST 1965

)

CIRCLE NO. 26 ON READER SERVICE CARD 23
FOR STORES “WHERE YOU CAN BUY''—SEE LASY PAGE.



the best seat in the house...

... and it’s right in your living room if your FM
is equipped with a

FINCO ' AWARD WINNING FM ANTENNA

Broadcasting authorities agree that an outdoor antenna is
absolutely essential for the reception of full quality monaural
and multiplex FM sound.
A FINCO FM antenna will deliver a clean undistorted
signal and bring in more stations, regardless of location.
Guarantee yourself the best seat in the house for tonight’s
FM concert . . . install a fidelity-phased FINCO FM antenna.

Ilustrated
FM 4
$24.,90 list

THE FINNEY COMPANY

PRODUCERS OF THE WORLD'S FINEST FM AMB TV ANTENNAS
Dept. HD 34 West Intarstate, Bedford, Ohio

Other Models available
from $3.75 to $71.30

Available at local dealers . . .
or write for Bulletin #20-213.
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| as the original tape. The Editall KP-2
editing kit contains an Editall splicing
| block, thirty Editab tape splices, a mark-
| ing pencil, a specially treated demagne-
tized razor blade, and complete instruc-
tions. Price: $3.50.

circle 185 on reader service card

i ©® Empire introduces the 8000P speaker
system that includes the Dynamic Re-
| flex-Stop principle. This technique per-
mits the system’s low-frequency response
to be adjusted (in 1-db increments) by
removing the stops installed in the base
of the cabinet. Maximum bass is ob-

tained with all stops out. A three-position
switch that permits adjustment of high-
| frequency response above or below nor-
| mal level is located bencath the speaker.
| The system incorporates a mass-loaded
[\voofer with tloating suspension and
{4-inch voice coil. The woofer faces
l downward and radiates through a front-
loaded horn with a circular-aperture
', throat. The mid-range direct radiator
and low-mass domed tweeter employ a
die-cast divergent acoustic lens for broad
sound propagation. The frequency range
is 25 to 20,000 cps, and the power-han-
dling capacity on music is 100 watts. The
highly damped walnut cabinet is made
of stain-resistant polyester laminate. Di-
mensions are 16 inches in diameter, 29

inches in height. Price: $235.
circle 186 on rcader service card

® Rheem Califone is producing a
four-track stereo tape recorder, the Cor-
saire 11, Model 3550. The unit has a VU

meter, two microphones, two speakers,
three tape speeds (17, 3%, and 7Y ips),
and individual volume and tone controls
for each channel. Wow and flutter are
better than 1.5 per cent at 74 ips. Price
$169.95.

circle 187 on reader service card
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XP-6 B : XP-7

XP-9

There are onlya few bookshelf speakers
that don’t sound like bookshelf speakers.
Fisher makes all of them.

Despite their many celebrated virtues, loudspeaker sys-
tems between 12 and 2 cubic feet in volume—today's standard
bookshelf speakers—all leave something to be desired if you
are looking for completely open, spacious, unconstricted
sound. All except three, that is. The Fisher XP-6, XP-7 and XP-9

This new family of three-way bookshelf speakers is
based on the design principles of the incomparable Fisher
XP-10, a totally original 5-cubic-foot system that ranks with
the worid’s finest. Among these principles is the assignment
of more than three octaves of the audible spectrum to the
midrange channel, with a considerably lower bass-to-mid-
range crossover than is conventional. This wide-band approach
flattens the upper bass and lower midrange response to an
unprecedented degree, completely eliminating one of the
typical colorations of other bookshelf designs. Three highly
specialized 5” drivers carry the midrange in the XP-9, two of
the same drivers in the XP-7, one in the XP-6.

2 40 44 11101 s
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Another exclusive feature borrowed from the XP-10 is
the Fisher soft-dome tweeter, whose exceptional dispersion
characteristics and uniquely smooth, resonance-free response
result in the most natural-sounding treble range ever achieved
In the XP-9, this 1%2" soft-dome tweeter has an. even more
powerful magnet than in the other two models.

As for the bass, it is carried by a 10" Fisher free-piston
woofer in the XP-6, a 12" woofer of similar design in the XP-7
and a very heavy-duty 12” woofer in the XP-9. In each model.
the efficiency is considerably higher than previous experience
with bookshelf speakers would make you expect. The end
results is state-of-the-art sound in the XP-8 and something
very close to it in the other two units

You owe it to yourself as a high fidelity enthusiast to
hear these new speakers at your Fisher dealer. Each has an
impedance of 8 ohms and comes in handsome Scandinavian
walnut. Prices: XP-6, $99.50; XP-7, $139.50; XP-9, $199.50

For your free copy of this 76-page
book, use coupon on page 27.

The Fisher
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DIAMONDS
ARE

NOT
FOREVER

CHECK YOUR
SHURE STYLUS
PERIODICALLY

True, it’s unfortunate . . and unfortu-
nately, it’s true: the diamond tip of
ANY high fidelity stylus eventually
wears out. Some sooner, some later.
The new ultra-lightweight tracking
force cartridges (1 or 2 grams) extend
diamond tip life many times. But even
they need periodic inspection. De-
pending upon the degree of wear, a
worn stylus will (at the very least) ap-
preciably accelerate audible record
wear—or it can actually damage a
record beyond redemption, in a single
playing!

SHURE PERFORMANCE
DEPENDS ON A GENUINE
SHURE STYLUS

The superior performance of all Shure
cartridges DEPENDS upon the Shure
Stereo Dynetic Stylus Assembly. An
inferior stylus replacement will au
dibly detract from and significantly
reduce the cartridge’s performance,
and increase record wear. Obviously,
if an imitation Shure Stereo Dynetic
Stylus is used, we cannot guarantee
that the cartridge will perform to pub-
lished specifications. Accept no sub-
stitute. Look for this wording

""THIS DYNETIC STYLUS IS PRECI-
SION MANUFACTURED BY SHURE
BROTHERS, INC.”

%S&ucm%ymﬁ

REPLACEMENT STYLI
Write: SHURE BROTHERS, INC.

222 Hartrey Ave., Evanston, Illinois

CIRCLE NO. 63 ON READER SERVICE CARD
/a==) FOR STORES “‘WHERE YOU CAN BUY"
& SEE LAST PAGE.
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THE NATURE OF SOUND: PITCH

foY discussion of the principles of sound must include a brief explanation
of its two fundamental attributes—pitch and loudness. These, together
with harmonic structure (discussed in last month’s column), are the elemen-
tary physical realities of musical sound, the absolutes against which the pet-
formance of a high-fidelity system must be judged.

From one point of view, sound may be considered a purely subjective phe-
nomenon, a sensation experienced principally by the ear, and, to a certain
degree, the entire body. But to understand the technical aspects of audio, we
need to relate this subjective experience to the corresponding objective phys-
ical events that produce it. Sounds are fast-moving areas of high and low
air pressure created by the “pumping” action of a sound source such as a
plucked string, the vibrating body of an instrument, or the resonant action of
an enclosed air mass. The air adjacent to these vibrating elements is driven
back and forth, thus forming a series of pressure peaks and nulls that are first
sensed by the eardrum and are then perceived as sound by the brain.

Whenever you hear a musical note, it has a pitch—high, medium, or low.
The sense of pitch is the brain’s way of recognizing, without actually count-
ing, the number of air-pressure pulses impinging on the ears within a given
period of time. This number is called the frequency of a tone, and each vibra-
tion (or pulse) is called a cycle. Frequency—which we perceive as pitch—is
therefore expressed in cycles per second, abbreviated ¢ps. The faster the vi-
brations (the higher the frequency), the higher in pitch the tone will appear.

The lowest sounds audible to the human ear (the roll of distant thunder,
for instance) have a frequency of about 16 cps. The lowest musical notes,
such as the pedal notes of an organ, are in the vicinity of 30 cps, although it
is a rare musical note that falls below 50 cps. A sound system with a bass
response extending down to the 40- or 50-cycle range is therefore quite ade-
quate for music reproduction.

The upper limit of human hearing varies with age. As a rule, only the
young can hear frequencies above 20,000 cps. The limit for adults usually
lies around 16,000 cps, declining with age (in most cases) to 10,000 cycles
or less. No musical instrument has a basic pitch higher than about 5,000 cps.
But music played on a radio or phonograph that is limited to a top frequency
of 5,000 cps sounds stripped of tonal richness—and it is, for the overtones or
harmonics (see last month’s column)) that lend each instrument its character-
istic tone color fall mainly in the 8,000- to 15,000-cps frequency range. A
frequency response that extends to at least 15,000 cps is therefore essential
if the reproduced sound is to bear any relation at all to the original. Audio
engineers are still disputing how high an amplifier’s frequency response must
8o in order to reproduce accurately the wave shapes of transients and to pre-
serve the proper time relationships among the harmonics.

Certain sounds do not have a definite pitch—for example, splashing water,
rushing air, or wooden rattles. The reason for this is that their vibrations do
not have a regular rate of recurrence, but are made up of a random mixture
of frequencies that the ear is not equipped to unscramble and perceive as
definite and separate pitches.

Next month’s column will round out this discussion of the basic attributes
of sound with an explanation of loudness and its meaning in terms of the
ear and in terms of high-fidelity equipment.

HIF1/STEREO REVIEW



If you can’t part with
your 1937 Fisher hi-fi system,

this may change your tune.

OVERSEAS RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNATIONAL, INC., LON AND C

AUGUST 1965

Even Mr. Fisher himself (right) finally parted with his 1937
Fisher in 1960. Herc he presents it 10 the Secretary of the
Smithsonian Institution  for their permanent collection

In 1937 the big news in music was made by Arturo
Toscanini, Kirsten Flagstad, Koussevitzky and the
Boston, Wanda Landowska, and Fisher. When Fisher
introduced America’s first high-fidelity system that
year, it immediately became the connoisseur’s way to
enjoy the music of the world’s greatest artists in the
home. Even today, despite the many technological
breakthroughs over the years, the original Fisher
offers a standard of monophonic performance that
many other manufacturers have yet to duplicate.

But, with the advent of stereophonic sound. the
remaining barriers between home and concert hall
began to crumble. And again music lovers turned to
Fisher for leadership.

One result is the new Fisher 500-C stereo receiver,
a remarkable synthesis of modern engineering con-
cepts, space-saving ingenuity and simplified opera-
tion. Here, on one magnificent chassis, are r/iree top-
rated stereo components. An FM-multiplex stereo

cecescccccmmcacemeavcenccsssenny
—
o
-

'l‘| lE \E‘\ your free copy of The New Fisher Handbook.

Y of the famous Fisher high fidelity reference
R guide is a magnificent 76-page book. Detailed
\ )B(””\ information on all Fisher components is included.

..........................................................

tuner, a stereo control-preamplifier and a 75-watt
stereo power amplifier—in only 17%2 inches of shelf
space! All the electronics you need for one of the
world’s most advanced stereo systems. Yet so func-
tionally designed, even a child can operate it. In 1965,
the Fisher 500-C is the logical instrument for serious
music listeners. That’s why, at $349.507 it is the
single best-selling high-fidelity component in the world
today, bar none.

If you wish to pay $50 more, you can have the
Fisher 800-C, which is identical to the 500-C, with
the addition of a superlative AM tuner. Or, for $70
less, there is the Fisher 400, a stereo receiver with 65
watts of power. And, if you're willing to pay a pre-
mium for the last word in space-age electronics, con-
sider the transistorized Fisher 600-T with 110 watts
output, at $459.50*(Cabinets for all models available
at $24.95.)

For coniplete information, use coupon below.

FREE! $2.00 VALUE! Mail this coupon for

This entirely ncw, revised and enlarged cdition

Fisher Radio Corporation
21-40 44th Drive
Long Istand City, N. Y. 11i01

Name

Address

The Fisher

13101. CANAGIAN RESIOENTS WRITE TO TAG-TEL ASSOCIATES, LTO., WILLOWDALE, ONT. ®NEW TAX.FREC PAICE
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Of the Finest Three Power Amplifiers,Only
One Is Solid-State: The Mattes SSP/200

. G Temp

MODEL SSP/200 AS SHOWN, $375. SLIGHTLY HIGHER IN FLORIDA AND THE WEST. OPTIONAL RACK MOUNTING AVAILABLE.

200 Watts RMS Total Power at 0.1% Distortion

Three high-fidelity power amplifiers are demonstrably
superior to all others in design and performance. Of
the three, two are vacuum-tube amplifiers: while they
are similar, each has its partisans. The third amplifier —
the Mattes SSP/200 —utilizes a new circuit which tran-
sistors alone make possible. Because it is remarkably
different in design from earlier solid-state amplifiers,
the SSP/200 delivers more power at lower distortion
than either of the tube amplifiers in the premium class,
yet it costs less than either of them.

Readers familiar with older transistor amplifier circuits
will readily recognize that conventional solid-state
designs do not approach the level of performance of
the SSP/200, even when the costliest silicon transistors
are employed. Instead, the radically new Sharma Cir-
cuit®, developed at Mattes, is used in the SSP/200; rather
than depending upon unusual transistors, the Sharma
Circuit applies ordinary transistors in a surprising new
way. Reprints of the technical articles describing the
Sharma Circuit are available from Mattes Electronics;
the salient features of the SSP/200 amplifier are as
follows:

Power output is 100 watts per channel (rms) to 8-ohm
or 4-ohm loads. delivered at any frequency between 20
and 20,000 cycles within 1 dB and with less than 0.5%
total harmonic distortion. For those for whom it is
meaningful, the “IHF Music Power" is 160 watts per

channel. Intermodulation distortion is well under 0.1%
at full output, whether the test frequencies are the
standard 60 and 7,000 cps or 20 and 20,000 cps. Acci-
dental short-circuit of the output terminals does not
disable the SSP/200. Its stability is unaffected by open-
circuit operation or by playing each channel into a 0.5-
microfarad capacitor—itis unexcelled as a signalsource
for electrostatic loudspeakers. The damping factor is
greater than 200.

These unusual characteristics permit the SSP/200 to
reproduce musical performances at their original
acoustic level, even with inefficient loudspeaker sys-
tems. It can do this at extremely high levels with
insignificant distortion.

All of this is accomplished in a small (s cu. ft.), light
(27 Ibs.), cool unitincorporating such functional refine-
ments as parallel inputs on front and rear panels, and
binding-post output terminals spaced for General Radio
plugs. A comprehensive description of the SSP/200
can be obtained by visiting a franchised Mattes dealer
in your area, or by writing to Mattes Electronics.

Other Mattes advanced solid-state components are to
be released shortly.

*U.S. and foreign patents pending. The Sharma Circuit is described in Journal of
the A.E.S., Vol. XIll, No. 3, July, 1965, and, in less detail, in Electronics World,
Vol. 73, No. 3, March, 1965.

MATTES ELECTRONICS INC. 4937 WEST FULLERTON AVE., CHICAGO, ILLINOIS 60639

MANUFACTURING ENGINEERS/SOLID STATE CIRCUITRY

28 CIRCLE NO. 41 ON READER SERVICE CARD
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® POWER BANDWIDTH: It is evident, from the letters
I receive, that many readers are unfamiliar with the exact
meanings of some of the technical terms used in audio
discussions. The term “power bandwidth,” often given
as one of an amplifier’s specifications, appears to be par-
ticularly confusing. Power bandwidth is usually expressed
as a frequency range—for example, 20 to 20,000 cps.”
A more complete statement of this specification, however,
would add (for example) “referred to 20 watts at 2 per
cent distortion.”

To make a power-bandwidth measurement, a 1,000-
cps test tone is fed into the amplifier under test, which is
driven to its rated power output at a given distortion level,
say, 2 per cent. Then the input test-signal's frequency is
decreased until the amplifier's output falls to half its
original power at the rated distortion level. The low
frequency at which this occurs establishes the lower band-
width frequency. The half-power point at which the same
distortion occurs is also determined (in the same manner)
for high frequencies. The high-frequency figure together
with the low-frequency figure define the power band-
width. In the example cited above, if a 20-watt amplifier
(20 watts rms at 2 per cent distortion) can deliver 10
watts at 20 and 20,000 cps with 2 per cent distortion, the
amplifier's power bandwidth is 20 to 20,000 cps.

Obviously, it is desirable to have

In the example given, the choice of 2 per cent as the
rated distortion level is purely arbitrary. Under the terms
of the present IHF standard, a manufacturer is free to
rate his amplifier’s power at any distortion level he wishes.
Some of the best amplifiers are rated at 0.5 per cent dis-
tortion or less, and inexpensive amplifiers might be rated
at 3 to 5 per cent. I use 2 per cent as a good compromise
value. If the manufacturer rates his unit at a lower dis-
tortion, I usually check it at both levels. Such an amplifier
will generally show little difference in power bandwidth
between the two distortion levels. On the other hand, a
mediocre amplifier may. in effect, have #o power band-
width at 0.5 per cent distortion, simply because it has at
least that much distortion at all power levels.

Another—not so technical—term that seems to give
difficulty is the much abused “decibel.” The decibel is an
expression of a power ratio. Although it is mathematically
equal to 10 log P,/P., it is sufficient for our purposes to
realize that 3 db corresponds to a 2:1 power ratio, 6 db to
a 4:1 ratio, and 10 db to a 10:1 ratio. Most other power
ratios can be expressed in decibels by simple addition of
these figures. For example, a ratio of 100:1, or 10X 10, is
equal to 10 db+10 db, or 20 db. A 200:1 ratio is twice as
great, or an additional 3 db, for a total of 23 db.

Doubling the power output of an amplifier therefore
gives a 3 db increase in power. This

as wide a power bandwidth as pos-
sible in a high-fidelity amplifier,
preferably one spanning at least the
20- to 20,000-cps range. Some am-
plifiers have bandwidths far ex-
ceeding this range; others may have
power bandwidths of 50 to 10,000

REVIEWED THIS MONTH

Fisher TX-300 Amplifier
Knight-Kit KG-870 Amplifier

is true whether the increase is from
0.01 to 0.02 watt, or from 10
watts to 20 watts, This 1s an 1m-
portant concept, since the human
car is logarithmic in its response,
and a change from 0.01 watt of
acoustic power to 0.02 watt gives

cps or even less. A limited power
bandwidth does not necessarily mean that the amplifier
cannot deliver useful power (“‘useful’” for a particular
speaker system and listening room) at the frequency ex-
tremes. If one assumes that, for satisfactory reproduction,
10 watts is required at 20 and 20,000 cps, sufficient power
might be obtained from a 10-watt amplifier with a 10-
to 40,000-cps bandwidth, a 20-watt amplifier with a 20-
to 20,000-cps bandwidth, or a 40-watt amplifier with a
50- to 10,000-cps bandwidth. Although the mid-range
power from the three amplifiers varics over a four-to-one
range, their power outputs are equal at the frequency
extremes.

AUGUST 1965

the same subjective impression as
an increase from 10 watts to 20 watts. In both cases, we
hear an increase of 3 db—which is a barely noticeable
change in loudness.

Sometimes decibel figures are presented as though they
were absolute levels, rather than power ratios. In all such
cases, a reference level is implied, and should be stated
clearly. Typical examples are a hum level of —60 db (re-
ferred to 10 watts output), or a sound-pressure level of
+80 db (referred to a sound pressure of 0.0002 dyne/
cm?).

Many measurements are made in terms of voltage in-
stead of power. Power is proportional to the squitre of the

29
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Power response of an amplifier graphed at four different dis-
tortion levels. The amplifier at 0.5 per cent distortion delivers
20 watts. and its power bandwidth is about 70 to 9.000 cps.
W hen ruted at 2 per cent distortion. the amplifier delivers about
25 watts and has a bandwidth of approximately 25 10 18.000 cps.

voltage, so that doubling the voltage in a system increases
the power four times. Thus, a voltage ratio of 2:1 is
equivalent to 6 db, one of 10:1 is equivalent to 20 db, and
so forth. There is no such thing as a different kind of deci-
bel for voltage and power, although some people have
this mistaken idea. The decibel is related to power, and
only the scale factor is changed for voltage measurements.

FISHER TX-300
AMPLIFIER

omm D,q .0 GRES

® The FisHEr TX-300 is a fully transistorized, inte-
grated sterco amplifier with an IHF music power rating
of 100 watts total, or 36 continuous watts (rms) per
channel. Like other Fisher integrated amplifiers, it is ex-
tremely flexible, with ample control functions to fulfill
the most ¢xacting requirements.

The TX-300 has four sets of inputs (tuner, tape, aux-
iliary, and low-level), selected by latching push-button
switches. A red mndicator light glows above the selected
input switch. A separate rotary switch connects the low-
level input to one of four sterco sources: tape head, either
of two magnetic cartridges. or microphone. Other con-
trols include a mode sclector (mono, stereo, or stereo re-
verse), bass and treble tone controls for each channel
(mounted concentrically), a balance control, a volume
control/power switch, and a speaker selector. The TX-
300 has two independent sets of speaker outputs, which
can be switched in either simultaneously or individually,
or turned off for headphone listening via a front-panel
jack. Another front-panel jack provides an output for a
tape recorder. A row of rocker-type switches opcrates the
tapc-monitor and loudness-contour functions, as well as
low- and high-cut filters. Hidden behind the removable
Fisher nameplate are controls for the low-level inputs.

The Fisher TX-300 is fairly compact, measuring ap-
proximately 15 inches wide, 5 inches high, and 12 inches
deep. Like most transistor amplifiers, it runs quite cool in
normal operation. Although Fisher recommends thorough
ventilation (to the extent of using a fan if the amplifier
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is mounted on edge), I found that the amplifier was no
warmer than room temperature after hours of use.

The TX-300 uses four germanium drift-field power
transistors in each output stage. Each half of an output
stage has two transistors effectively in series, minimizing
chances of junction breakdown and distributing the heat-
ing over four transistor junctions instead of two. The
output transistors are biased to operate somewhere be-
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tween class A and class B. Class A operation gives the
lowest distortion, but the transistors would have to handle
large currents even under no-signal conditions, and this
would tend to make the transistors run warm. Class B op-
eration is much more etficient (as well as being casier on
the transistors), but it causes ‘crossover” distortion at
very low signal levels. The bias point Fisher has chosen
establishes an excellent compromise between the two
classes of operation.

I measured the power output of the TX-300 at over
40 watts per channel, both channels driven, through most
of the audio range. Even at 20 and 20,000 cps, each chan-
nel delivered 33 watts at 2 per cent distortion. The am-
plifier was absolutely stable with capacitive loads. The
IM distortion was only slightly over 1 per cent at power
levels of a fraction of a watt, falling to less than 0.5 per
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cent between 1 and 37 watts, and to less than 0.25 per
cent in the important 5- to 35-watt region. With onc
channel driven, IM distortion in the under-1-watt region
averaged about 0.6 per cent. The amplifier was very quiet,
with an inaudible hum level of — 60 db on all inputs (re-
ferred to 10 watts). At lower volume-control settings the
hum was —80 db.

The tone controls had considerable range, with +20
and —17 db variations available at 50 cps and *14 db
at 10,000 cps. The volume-control sections tracked within
+0.75 db over a full 35-db range, so that the stereo bal-
ance was maintained over the normal range of volume
adjustment.

The frequency response, RIAA phono equalization,
and NAB tape-playback equalization were all exception-
ally flat, falling within *=1.5 db from 30 to 15,000 cps
with the tone controls mechanically centered. The loud-

(Continned on page 32)
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W90 shown on
optional mounting base

6-speaker system (two 1215” bass,

two 515" mid-range, two Super 3 treble), superbly matched

and integrated with a magnificent sand-filled enclosure.

The impact of the great Wharfedale systems used in G. A. Briggs’
nolable live vs. recorded demonstrations, now in a new format—neither
compact nor large, to sound well and look well in any living room.
Maximum performance through advanced acoustical techniques—
speakers with polystyrene facing—enclosures with toned and dis-
tributed ports. Now restyled with decorator bouclé fabric grille and
handsomely finished table top. Qiled or Polished Walnat, $272.50;
Utility model, $256.50.

it il 0

T

Full-range 3-speaker system (1215" bass;

1014 " mid-range; Super 3 treble) in exclusive sand-filled enclosure.
An unusually versatile system providing excellent bass, tiansparent
highs and the fullness of a superb mid-range. Recent technical ad-
vances make it compatible with the latest electronic equipment. includ-
ing solid state. Now restyled with champagne bouclé grille and
decorative table top and base. .. an attractive addition to any listening
room. Oiled or Polished Walnut, $172.50; Utility model, $153.50.

WHARFEDALE COMPONENT LOUDSPEAKERS

DY *).»Qm

Fuli Full Full

Range 8" Range 10 Range 12 Woofer Woofer Tweeter
Super 8 Super 10 Super 12 W 12/RS W 15/RS  Super 3
RS/DD RS/DD RS/DD $52.50 $89.50 $26.50
$26.50 $47.50 $89.50

HEARR\Y @U’@@U@

Full-range 2-speaker system (124" bass;
5” mid-range tweeter) in exclusive sand-filled enclosure.

The original Achromatic system, W6D continues to be the most popu-
lar Wharfedale model. Its high standing was established by compara-
tive tests against speaker systems of every calibre. New magnetic
materials, a more compliant cone surround, and other developments
have now added luster to its recognized acoustical qualities. Fine
furniture detailing, including new decorator-selected champagne bouclé
grille fabric. Qiled or Polished Walnut, $122.50; Utility model, $106.50.

Full-range 2-speaker system (101%” low frequency;

5” mid-range tweeter) in exclusive sand-filled enclosure.

Now, W40 incorporates a highly advanced 10'2” bass speaker with
extremely high flux density magnet, providing excellent low end.
Highs are reproduced without stridency through the same cone-type
5” tweeter as in the W60. Restyled with distinctive champagne bouclé
grille and decorative molding, it is admirably suited to any music
system where space must be carefully utilized, but quality is required.
Oiled or Polished Walnut, $83.50; Utility model, $72.50.
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ness compensation affected both low and high frequencies,
and was pleasing in its effect. The filters were exception-
ally good, having little effect on program material. The
scratch filter had a 12-db per octave slope above 6,000
cps, which is very nearly ideal for the purposc.

I found the Fisher TX-300 to be a very clean, effort-
less amplifier in listening tests. It was completely free of
switching transients when inputs were changed or con-
trols were being operated. I could not find a single nega-
tive point on which to criticize this well-designed unit,
either from a listening or operating viewpoint. One could
hardly ask for more. The Fisher TX-300 sclls for $280.

A walnut cabinet is available for $22.45.
For more information, circle 188 on reader service card

KNIGHT-KIT
KG-870 AMPLIFIER

® THE KNIGHT-KIT KG-870 70-watt transistor amplifier
is sold either as a kit or factory-wired by Allied Radio
Corporation. It is the firm's most advanced solid-state
stereo amplifier and has a number of novel design features.

The amplifier uses 22 transistors and 4 diodes. The out-
put transistors are mounted on the bottom plate of the
metal chassis, which serves as a heat sink. The output
transistors are coupled directly to the speaker voice coils
without blocking capacitors or transformers. This insures
a high damping factor down to the lowest audio frequen-
cics. Most of the amplifier’s circuits are assembled on
printed boards, the main amplifier board being hinged for
maximum accessibility.

The KG-870 1s rated at 70 watts IHF music-power out-
put, or 28 watts per channel rms with onc channel driven.
It will drive either 8- or 16-ohm speakers. The use of
4-ohm speakers is not recommended. The amplifier has
inputs for tape head, magnetic phono cartridge, tuner, and
two high-level auxiliaries. There are separate level and
loudness controls, which is an excellent method of obtain-
ing loudness compensation for low-level listening. The
level control is uncompensated. The loudness control af-
fects the volume over a limited range (about 30 db), but
introduces both bass and treble boost as its level is reduced.
The level control is adjusted to give the loudest desired
volume with the loudness control at its maximum setting;
reducing the loudness setting then provides an excellent
tonal balance down to even the softest background listen-
ing levels.

Both the bass and the treble tone controls are concen-
trically mounted. The balance control cuts off either chan-
nel without materially affecting the other. A single four-
position filter switch has Flat, Ramble, Scratch, and Rum
ble+Scratch positions. Along the bottom of the front
panel is a headphone jack and a row of slide switches for
tape-monitor operation with a three-head machine, sterco
reversal, stereo/mono selection, speaker-phase reversal,
and power.

32

1
O

r4 i ! i w s BRERlY AR
N [t
IL ; a r.]’i' I} = 1
§ 15 1 U L e L R R SS28 s il
t ¢ t
0 ; 8-OWM LOADS I
o ,_}.4,:;}“ ZiEmhi S < n oS ; e % L 50 2 2 __u.__.%.
Tl e o= REEET 3 : . - - ite
§,v° R 5= i 2 - - B0 anaet e 5 6 = 2 S5ERH i
< 3 e pdeal P L |
J R vifter . } { | 4 34 }
3 RIuTE | e
[T SRESEREL it i 22 =it j."‘ : eI
s (o5 P T { f
e E Sl oo SRS 226 2 < < chesattibnn
Z ppE = . Saekat +T Jett
- 111 Pttt PR S ST SRRT] R 5 M0 1 S 1444
B Y] 0.2 05 07 2 § 7 1 20 30

POWER OUTPUT N WAT TS (EQUIV. SINE WAVE)

This rather completely equipped amplifier measures
2% x13x 11 inches and weighs about 20 pounds. It
runs very cool and has the well-known solid-state virtues
of low current drain and freedom from microphonics.
Driving both channels together, with 8-ohm loads. we
measured 22.5 watts per channel at mid-frequencics. and
more than 20 watts per channel from 50 to 10,000 cps at
2 per cent harmonic distortion. The low-frequency power
response was excellent, with 18 watts available at 20 cps
at 2 per cent distortion. The high-frequency power output
fell off somewhat—to 10 watts at 20.000 cps.

Like a number of other transistor amplifiers, this unit
has a2 moderate amount of IM distortion at low power
levels. It averaged about 1 per cent between 1 watt and 10
watts output, falling to 0.25 per cent at outputs of less than
1 watt. The unit's frequency response was flat from a few
hundred cycles to 20,000 cps, rising about 2 db below 100
¢ps. The phono cqualization was accurate to within *1
db of the RTAA curve from 30 to 15,000 cps. The NAB
tape cqualization was within =2 db from 50 to 15.000
cps. The rumble and scratch filters were rather strong in
their action, with the latter removing a good deal of the
high-frequency program material. The tone controls had a
moderate range—about 8 to 10 db of boost or cut at 50
and 10,000 cps—more than adequate for any normal
listening situation.

The amplifier was stable with modern capacitive loads,
but oscillated with a 0.65-microfarad load. Such a condi-
tion would be encountered only when driving an electro-
static speaker. Hum and noise were —75 db on high-level

CONTINUOUS SINE-WAVE POWER PER CHANNEL AT 2%.THO. BOTH CHANNELS ORIVEN, 8-OnM LOAOS
o — S - e

30— = I
o T CItT
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20 30 8 710 100 200 300 300 TOO K¢ MC  INC KC TKC tOKC 20
FREQUENCY IN CYCLES PER SECOND Ke

inputs and —50 db on phono inputs (referred to 10 watts
output). The noise consisted mostly of hiss and was not
audible at normal listening levels.

The Knight-Kit KG-870 provides a prime example of
what has come to be known as “transistor” sound. With
good, but not exceptional, measured performance, this am-
plificr nevertheless has a superbly transparent and well-de-
fined listening quality. This may be due in some measure to
the direct-coupled output stages, but whatever the reason,
this low-priced amplifier has much the same sound quality
of some selling for twice its price.

The "“Knight-Kit" KG-870 sells for $99.50 in kit form
and $149.50 factory wired. An oiled walnut case is avail-
able for $12.95 additional.

For more information, circle 189 on reader service card
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A Return to the Fundamental
Concept of High Fidelity:
SOUND OF UNCOMPROMISING QUALITY!

Before you make the final choice of
speakers for your high fidelity system, take
a moment to review your goals. What
comes first—size, cost, or performance?
If performance is of prime importance,
then you owe it to yourself to look at—
and listen to—Electro-Voice Deluxe com-
ponent spcakers. Granted, they are not
the smallest or the least expensive speakers
you can buy, but their design is predicated
on the need for quality reproduction
above all other considerations.

Your car is the final arbiter of speaker
system quality, but it may help you to
know what’s behind the unequalled popu-
larity of E-V in the component speaker
field. It begins with the finest engineering
laboratory in the industry, finest not only
in equipment, but also in the size of its
staffand in its creative approach to electro-
acoustics.

The basic design for E-V Deluxe com-
ponents was laid down over a decade ago,
and, despitc numerous detail improve-
ments, this approach is just as valid today.
It begins on a firm foundation: the rigid
die-cast frame that provides a stable basis
on which this precision instrument can be
assembled. 1t is this frame that assures
that each E-V Deluxe speaker will forever
maintain its high standard of perform-
ance by maintaining perfect alignment of
all moving parts.

Added to this is a magnetic assembly of
generous proportions that provides the
“muscle’” needed for effortless reproduc-
tion of every range at every sound level.
In the case of the SP15, for example, four
pounds, ten ounces of modern ceramic
magnet (mounted in an efficient magnetic
assembly weighing even more) provides
the force needed for perfect damping of
the 15-inch cone.

Within the gap of this magnetic system
rides the unique E-V machine-wound

Modern

Ceramic
Etticient Magnet Glass Cloth
Magnetic Coil Form

Assembly

Specialty
Treated
Surround

Edpewlse
Ribbon
Voice Coil

Controlled
Cone
Material

edgewise-ribbon voice coil. This unusual
structure adds up to 189, more sensitivity
than conventional designs. Production tol-
erances on this coil and gap are held to
+.001 inch! The voice coil is wound on a
form of polyester-impregnated glass cloth,
chosen because it will not fatigue like
aluminum and will not dry out (or pick up
excess moisture) like paper. In addition,
the entire voice coil assembly can be made
unusually light and rigid for extended
high frequency response.

In like manner, the cone material for
E-V Deluxe components is chosen care-
fully, and every specification rigidly main-
tained with a battery of quality control
tests from raw material tofinished speaker.
A specially-treated ‘“‘surround” supports
the moving system accurately for predict-
ably low resonance, year after year, with-
out danger of eventual fatigue. There’s no
breaking-in or breaking down!
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Now listen—not to the speaker, but to
the music—as you put an E-V Deluxe
component speaker through its paces.
Note that bass notes are neither mushy nor
missing. They are heard full strength, yet
in proper perspective, because of the opti-
mum damping inherent in the E-V heavy-
magnet design.

And whether listening to 12-inch or 15-
inch, full-range or three-way models,
you'll hear mid-range and high frequency
response exactly matched to outstanding
bass characteristics. In short, the sound of
every E-V Deluxe component speaker is
uniquely musical in character.

The full potential of E-V Deluxe com-
ponent speakers can be realized within
remarkably small enclosure dimensions
due to their low-resonance design. With
ingenuity almost any wall or closet can
become a likely spot to mount an E-V
Deluxe speaker. Unused space such as a
stairwell can be converted to an ideal en-
closure. Or you may create custom cab-
inetry that makes a unique contribution
to your decor while housing these remark-
able instruments. The point is, the choice
is up to you.

With E-V Deluxe component speakers
you can fit superlative sound to available
space, while still observing reasonable
budget limits. For example, a full-range
speaker such as the 12-inch SP12 can be
the initial investment in a system that
cventually includes a T25A/8HD mid-
range assembly, and a T35 very-high-
frequency driver. Thus the cost can range
from $70.00 up to $220.00, as you prefer—
and every cent goes for pure performance!

Write today for your free Electro-Voice
high fidelity catalog and list of the E-V
audio specialists nearest you. They will be
happy to show you how E-V Deluxe com-
ponent speakers fulfill the fundamental
concept of high fidelity with sound of un-
compromising quality!

ELECTRO-VOICE, INC.
Dept. 854F, Buchanan, Michigan

SETTING NEW STANDARDS IN SOUND




The new Sony 500-A: A magnificent stereophonic tape system with the amazing new 2.5 micron-gap
head that produces a flat frequency response from 40 to 18,000 cps =2 db:* A remarkable
engineering achievement; a complete four track stereo tape system with detachable speakers®*
and two new award winning F-96 dynamic microphones. All the best from Sony for less than $399.50.

Outstanding operational features distinguish the amazing
new Sony Sterecorder 500-A: m Two bookshelf type
acoustical suspension speaker systems combline to form
carrying case |ld m 4-track stereo/mono recording and
playback & Vertical or horizontal operation m Special
effects with mike and line mixing and sound on sound ®m
Two V.U. meters B Hysteresis-Synchronous drive motor &
Dynamically balanced capstan fly-

“Rave Review: ''The NAB playback characteristic of the 500,

as measured at USTC, was among the smoothest and clos-
est to the NAB standard ever measured.” —High Fidelity
Magazine, April 1964. m *“Rave Review: '"One of the strik-
ing features of the TC 500 is the detachable speakers,
...they produce a sound of astonishing quality.”” —Hi Fi/-
Stereo Review, April 1964. Avallable now: A sensation&l
new development in high quality magnetic recording tape,
SONY PR-150. Write today for Iliterature and your

special introductory bonus coupon

wheel @ Pause control m Automatic book allowing a substantial discount
sentinel switch @ Multiplex Ready SONY ,'; RTINS on 12 reels of PR-150. Superscops
with FM Stereo inputs. ® Inc., Calif. 18

Sun Vvalley, Dept.
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by Martin Bookspan

CULVER PICTURES

strongly influenced Antonin Dvofik during the
period of the conception and composition of his
Cello Concerto in B Minor. The first of these was Victor
Herbert, who was later to win renown as the composer of
some of the best-loved operettas of the carly twentieth
century. In the early 1890’s, however, Herbert was a cellist
—and a highly gifted one—in the orchestra of the Mect-
ropolitan Opera in New York. In 1894 he appeared as
soloist with the New York Philharmonic Society Orchestra
in the premiere of his own Second Cello Concerto.
Dvotik, then the Director of the National Conservatory
of Music in New York City, attended the Herbert per-
formance and was deeply impressed with the musical
potentialities that lay in the combination of cello and
orchestra.
Next to enter the picture was Alwin Schroeder, first

!’r LEAST three distinguished cellists of the 1890's

AUGUST 1965

THE BASIC REPERTOIRE

Item Seventy-three

Dvorak’s

in B minor

N\

In 1894 a brilliant cello virtuoso performed a concerto
of his own at a New York concert attended by
Antonin Dvoidk. The virtuoso was Victor Herbert,
then several years from his subsequent world fame
as a composer of light opera. Herbert had been
cellist in Vienna with the Eduard Strauss waltz
orchestra and had composed numerous works
for cello and orchestra. llis impressive achieve-
ments hoth as composer and performer in this
medium soon set Dvoiik to work on a cello
concerto of his own. This rare photograph of
Herbert as a cellist was taken in the early
Nineties, when he was a member of the
Metropolitan Opera orchestru.

s

cellist of the Boston Symphony Orchestra. When it be-
came known in musical circles that Dvoifdk was at work
on a concerto that promised to be a notable addition to the
scant literature for cello and orchestra, Schroeder oftered
to assist the composer in writing the passagework for
the solo instrument. It logically fell to Schroeder to intro-
duce the Concerto to Boston Symphony audiences, and
he did so in December, 1896, just a few months after
the world premiere performance in London that Dvorik
himself had conducted.

The third cellist to be associated with the Concerto,
and probably the most influential, was Professor Hanu$
Wihan of Prague, a tcacher at the Conservatorium there
and founder of the Bohemian String Quartet. Indeed,
there is strong evidence to support the contention that
even before Dvotfik heard the Victor Herbert concerto,
Wihan had suggested to his countryman that he tum
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Among available recordings of Dvordk’s Cello Concerto. two. the oldest and the most recent. are supreme—the Casals-

Szell colluboration in Angel’s Great Recordings of the Century series, and the Rose-Ormandy stereo reading for Colum-
bia. The team of Rostropovich and Talich makes Parliament’s budget-priced monophonic disc an excellent alternative.

his attentions to a piece for solo cello and orchestra.

Dvotik began work on the Concerto in November,
1894, in his East Seventeenth Street apartment in New
York City. The score was completed in Prague the follow-
ing summer., Dvofik’s correspondence with his publisher,
Simrock, indicates the extent of Wihan's cooperation:
“The principal part with fingering and bowing indications
has been made by Professor Wihan himself,” the com-
poser wrote. And there are clear signs that Wihan wanted
to have a much more definitive voice in the final form
of the score than Dvorik permitted him. In a letter to
Simrock dated October 3, 1895, Dvoiik forbade further
editing of the music by the cellist:

"My friend Wihan and 1 have differed as to certain
things. . . . I give you my work only if you will promise me
that no one—not even my friend Wihan—shall make any
alterations in it without my knowledge and permission—
also no cadenza such as Wihan has made in the last move-
ment—and that its form shall be as [ have felt it and
thought it out. The cadenza in the last movement is not
to exist either in the orchestral or the piano score. . . . The
finale closes gradually diminuendo—Ilike a breath—with
reminiscences of the first and second movements; the solo
dies away to a pianissimo, then there is a2 crescendo, and the
last measures are taken up by the orchestra, ending stormily.
That was my idea, and from it I cannot recede.”

A measure of the bitterness that seems to have developed
between the two friends is the fact that, though Dvorik
dutifully dedicated the Concerto to Wihan, the cellist
never performed the work in public.

Like much of the music that Dvorik composed or first
conceived in the United States, the Cello Concerto has an
unmistakable Slavic folk quality. In many of its pages
there is a genuine nostalgia which can only be attributed
to Dvorik’s homesickness for the Bohemian countryside
he loved so deeply.

A classic recording of the Concerto is the one made
in Prague during the later 1930's by Pablo Casals, with
George Szell conducting the Czech Philharmonic Orches-
tra. This was an occasion when everything conspired to
bring about a performance as close to perfection as one
is ever likely to hear. The recording sessions found Casals
at the zenith of his powers; his playing is by turns hair-
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raising in its drama, eloquent in its serenity, and ennobling
in its poised and polished lyrical command. Few who hear
it will forget the knife-like thrust of the solo cello’s first
entry in the opening movement as Casals played it on
that occasion. When Angel-EMI inaugurated its series of
historic reissues, this performance was quickly recognized
as one of the "Great Recordings of the Century,” and
was among the first releases in the project (Angel COLH
30). Considering the fact that nearly thirty years have
elapsed since the recording was made, the sound is still
amazingly good. Clearly this recording belongs in every
music library.

rI:lE Concerto has fared well in more modern record-
ings, too: there are fine stereo-mono performances by
Fournier (Deutsche Grammophon 138755, 18755),
Piatigorsky (RCA Victor LSC/LM 2490), Rose (Colum-
bia MS 6714, ML 6114), and Starker (Mercury SR 90303,
MG 50303) listed in the current catalog, and a recently
withdrawn Rostropovich stereo-mono disc (Capitol SG/
G 7109) may still be available in some specialty shops.
(In addition, there is an exccllent budget-priced Rostro-
povich mono recording, Parliament 139, in the catalog).

Of the stereo versions currently available, each has its
special qualities: Fournier’s a grace and supple warmth,
Piatigorsky’s a grand dignity and nobility, Starker’s an im-
pressive power and forward thrust. But my own prefer-
ence among modern recordings is the most recent of all,
that by Leonard Rose, with Eugene Ormandy conducting
the Philadelphia Orchestra. Rose’s consummate artistry
and his supreme mastery of his instrument are heard
against an orchestral realization that ranks among the
finest of Ormandy’s many recorded performances over the
years. The disc also offers a matchless account of Tchai-
kovsky's "Rococo’ Variations for Cello and Orchestra

The Casals-Czech Philharmonic recording of the
Dvoiik Cello Concerto, then, is the touchstone of all
versions of the work, and belongs in every record collec
tion. And the team of Leonard Rose, Eugene Ormandy,
and the Philadelphia Orchestra offers, in my opinion, the
finest and most deeply felt of the more modern recorded
performances of the work.

[}
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This is a survey (available for the asking )
of the hi-fi equipment recommendations of
four magazines.

These four lists of equipment choices, from stereo cartridge to speakers, were compiled independently by each of four
national magazines — Gentlemen’s Quarterly, a men’s clothing magazine for the carriage trade; Bravo!, a concert program
“wrapper” with a circulation of almost a million; Popular Science, the leading high-circulation science magazine; and
Hi-Fi/Tape Systems, a hi-fi annual.

AR-3 speakers were the top choice of three
of the four.

The fourth magazine, Gentlemen’s Quarterly, chose speakers costing $770 each for its most expensive stereo system;
AR-3's were relegated to the “'middle-range’ ($1,273) system.

The AR turntable was the top choice of all
four.

The AR turntable is $78 including arm, oiled walnut base, and transparent dust cover. The AR-3 is $203 — $225,
depending on finish (other speaker models from $51). AR's catalog is available on request.

ACOUSTIC RESEARCH, INC., 21 Thorndike Street, Cambridge, Mussachusetis 02141
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Compare these Sherwood S-9000 specs! Power output for both channels is 150 watts at %% |. M. distortion. Continuous sine-wave power oulpul (two
channels) is 100 watts at [% distortion. Power band width: 12-25,000 cps. at 1% distortion. Hum oise: Phono—70db, Tuner—80db. Sensitivity: Phono
2.5 mv, Tuner 0.35v. Other Sherwood ALL-SILICON Solid-State amplifiers are the S-9900, 90-watts music power (features ctr. channel
moao power) @ $229.50 and the S-9500, | 660000, 50 watts music power @ $179.50.

001 % distortion

T i T =
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|

PERCENT DISTORTION

4 7 .0 ®8 @
AUDID POWER OUTPUT IN WATTS

... and A/l-Silicon too!

Chart rearinted from test 1ab report, May, 1965, High Fidelity.

Are you ready to step up to a Sherwood? You are, if what you seek is the “transpar-
ent”, “life-like” reproduction resulting from 0.1% distortion previously obtainable only
in bulkier, more-expensive basic amplifiers. And, did you know that only Sherwood
features ALL-SILICON solid-state circuitry in every amplifier to earn the industry’s
most enviable reliability record? This is why experts confirm again-and-again . . .
Sherwood is the best!

walnut cabinet @

$39.60 is Sherwood
5-9000 Solid-State 150
watt amplifier, $299.50,

¥ Fi Stereo funer, $165.00. Sherwood Electronic Laboratories, Inc., 4300 North Calilornia Ave., Chicago, Illinois 60618 W rite Dept. 8R

CIRCLE ND. 52 DN READER SERVICE CARD £1/STEREQO REVIEW

(%2>  FOR STORES “WHERE YOU CAN BUY"—SEE LAST PAGE.




SPEAKER
SHOPPING
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By JOHN MILDER

HOW TO GET IN SHAPE TO MAKE YOUR OWN
SELF-CONFIDENT APPRAISAL IN THE SHOWROOM
UDSPEAKER shopping can be a challenge even for the experienced audio-

phile. One reason is that a speaker system—like a bottle of wine, a beauti-
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ful woman, or any number of other good things—is difficult to judge accurately
while on public display. Of the three, however, the loudspeaker is by far the

most accessible to such judgment, and it is often possible to predict with




considerable accuracy how a speaker is going to sound as
part of your system at home.

The fact that so many of the speakers you hear in the
showroom sound so radically different from one another
does not mean that there are no reliable rules for de-
termining quality, or that you will have to rely heavily on
that elusive yardstick “taste.” With a reasonable amount
of practice, you can easily learn to sort out and determine
the significance of even the subtlest differences in speaker
sound.

It is well, first of all, to start out on your speaker shop-
ping trip with the unshakable conviction that a loud-
speaker is an electromechanical device and »of a musical
instrument. Not only is it poor logic to construct an anal-
ogy between a musical instrument and a speaker system
that is designed only to reproduce the sounds such an
instrument might make, but any tendency to confuse the
two will probably lead you to prefer the kind of speaker
system that asserts its own personality at the expense of
the music. If you can manage to keep clearly in mind that
a speaker is 4 contraption whose job it is to reproduce
rather than to produce music, your critical faculties are
certain to remain in better shape during prolonged listen-
ing comparisons in an audio showroom.

What makes a good speaker? The basic requirements
can be stated fairly concisely. Probably the most familiar
is that a speaker must have a wide cnough frequency
bandwidth to reproduce—in convincing proportions—
both the lowest and highest frequencies of musical inter-
est. Equally important, a speaker should not tend to favor
one scgment of the frequency range over the others. And
it should have low distortion, good transient response (the
ability to follow exactly the rapidly changing clectrical
wavcforms delivered by the amplifier), and it should ra-
diate all frequencies uniformly throughout the listening
ared.

All really good speakers, of course, should sound alike
—and, to a remarkable cxtent, they do. But three things
make the choice of a speaker a little more than a simple
game of yes or no: (1) there are some audible differences
among even the best speakers; (2) most buyers have to—
or choose to-—make compromises for the sake of their
budgets; and (3) some speakers, including some very ex-
pensive ones, are just plain bad, and it is important to be
able to recognize their deficiencies.

Let's take the last matter first. What makes a speaker
system sound mediocre or downright awful? There are
several fairly uncomplicated reasons. One is the presence
of spurious outputs at certain frequencies, usually in the
mid-range and low bass. In the mid-range, for instance,
excessive output is very often brought on by the use of too
“live'" a cone material. A badly designed cone is subject to
internal standing-wave reflections and resonances that pro-
duce, at high volume levels, spurious tones that overwhelm
the fundamental musical frequencies. (Tt may be of inter-
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est to note in passing that most radio and television sets
rely upon the mid-range resonances of their hard-cone
speakers to achieve a loud volume for a very small invest-
ment in amplifier power and loudspeaker magnet.) Need-
less to say, no speaker with any pretension to high-fidelity
status can rely on spurious resonances to supply high out-
put or presence effects, for the result must inevitably be a
false mid-range coloration.

Spurious output in the bass frequencies is not caused by
cone-material problems, nor is it as audibly offensive. In
the bass range, the problem is two-told. First, all cones
have a tendency to vibrate most freely at a fundamental
resonant frequency which is determined by their particular
combination of suspension elasticity and mass. The tend-
ency to vibrate too freely at (and also ncar) the resonant
frequency must be curbed (damped) to prevent false,
boomy bass production. If the damping is inadequate, the
speaker system loses definition in the bass frequencies.

The second problem in the bass range is harmonic dis-
tortion, caused cither by a tight cone suspension that does
not permit the proper amount of cone excursion for a given
input signal, or by a voice coil that is not always under uni-
form control by the speaker’s magnctic assembly. In cither
casc the speaker tends to produce not only the frequency ac-
tually fed to it, but a multiple (harmonic) of that fre-
quency. The problem worsens at higher volumes (and
longer cone excursions) to the point that the harmonic fre-
quency may completely swamp the fundamental trequency.

There remains one other main source for the false color
of a poor spcaker: the absence of nccessary high frequen-
cies. The high frequencies provide the final measure of
andible definition, the sense of “air” surrounding the
musical instruments. If the high frequencics are not pres-
ent in full proportion, a speaker will sound dull or boxy.
Sometimes, even though the high frequencies are being
adequately reproduced by the speakcr, they are not being
distributed uniformly enough over the listening area. 1f
this is true, the composite sound that rceaches the listener
(made up in great part of reflections from the room sur-

4 “presence” that seems to make the brass seetion leap right out
of the enclosure may make a speaker impressive on first hearing.
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faces) will not contain the proper proportion of highs, but
instead a predominance of the more easily spread lower
frequencies. Inadequate high-frequency dispersion will
often make a speaker system sound closed-down and small.

T-IUS forearmed with as much basic speaker theory as
is necessary, you neced not concern yourself, when you
arrive at an audio showroom, with bow a manufacturer has
solved the various problems discussed above, but can con-
centrate instead on listening for those qualities of excel-
lence that are to be found within your price range. By far
the most important single fact to realize is that your first
impression of a good speaker is not likely to be a very per-
suasive one. A bad speaker, on the other hand, one with a
highly exaggerated mid-range output and a ""presence”
that seems to make the brass section of the orchestra leap
right out of the speaker enclosure, may be much more im-
pressive on first hearing. In fact, it may even overwhelm a
much better speaker in direct A-B comparison on some
musical material—particularly since (unless the show-
room’s switching arrangements provide for equalizing
speaker efficiencies) it almost certainly will sound loxder.

This does not mean that bad speakers will always sound
good in a showroom, and vice versa. But if you realize
very carly that a poor speaker is likely to seize your at-
tention first, you can better prepare yourself to begin sort-
ing out your impressions of speakers as soon as possible
during a listening comparison. If you are alert to the pos-
sibility of being seduced by “loudspeaker sound,” you
will have a relatively easy time recognizing it, and can
thus dismiss the highly colored speaker from your con-
siderations immediately. It is a good idea to ask for (or
bring) a variety of musical material, preferably material
you know well, and simply check briefly to sce which
speakers always seem to assert their own character rather
than reflect exactly what is on the recording. If one
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Be alert to the possibility of heing seduced by “loudspeaker sound.”

speaker, for example, imparts a hollow or nasal quality to
everything played through it, it is safe to assume that the
nasality resides in the speaker and not in the recordings.

Slightly more difhicult to evaluate, but equally im-
portant, is proper bass response. Both of the factors men-
tioned previously (underdamped bass and harmonic
distortion) tend to produce a rich, juicy mid-bass sound—
the juke box at your corner bar has the same quality—that
can totally mask the absence of actual /ow bass and, as you
might expect, may even sound more impressive than the
real thing. And here there is an even further complication:
the spurious bass is not nearly as offensive to the ear as
exaggerated mid-range response, and it takes 2 good deal
of critical listening to tcll the real from the imitation.

It is important to realize also that the good speaker may
be suffering in a direct comparison because of its place-
ment in the showroom. The proportion of bass in a speak-
er’s over-all sound can be markedly changed by room
placement, with the bass increasing as the spcaker is placed
closer to intersecting surfaces (such as two walls or the
junction of wall and floor) that serve to reinforce non-
directional bass frequencies. Many audio dealers place
speakers in their showrooms scemingly with no recogni-
tion of this important factor. (In some cascs, of course,
there is only so much premium display space in the store,
and all the available speakers cannot occupy it at the same
time.) Although the speaker with exaggerated response
may bring its artificial richness to just about any location,
the good spcaker may sound somewhat bass-shy when
placed poorly.

What all this means is that you should take your time
deciding whether speakers sound rich or thin, full or light
in weight. Recordings or broadcasts of male speaking
voices will help show up a speaker with an exaggerated
mid-bass response. Depending on room position and
other factors, one good speaker may easily sound slightly
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heavier or lighter in weight than another good speaker,
but a speaker with badly exaggerated bass will reveal itself
with an unmisfakable chesty, boomy, or rain-barrel quality
when reproducing the male speaking voice. Once you have
climinated the obvious offenders, you can then listen for
real low-frequency response with program material such
as organ pedal notes (from a “classic”” organ, not the
theater type) and wallops on a bass drum (not tympani,
which are boomy by nature), both of which should have a
good deal of the kind of raw power you can feel as much
as hear.

If you are in the market for the "best” speaker regard-
less of price, you should be prepared to listen for very
subtle distinctions. It goes without saying, of course, that
if you have long been absent from the concert hall, you
should first take a quick refresher course in “live” sound
before attempting to judge speaker subtleties. It is very un-
likely that a truly good speaker will overwhelm you on
first hearing with the feeling that it is the one-and-only,
the speaker of your dreams. It should convince you instead
over an extended listening period that it has unusual (or
just slightly better) clarity. musical definition. and “open-
ness.” All three of these adjectives point directly to the
speaker that not only has the best-controlled mid-range
behavior, but also the most extended high-frequency
power and dispersion. A speaker lacking well-dispersed
highs may sound either dull or shrill, but a speaker with
a good top end should never sound anything but neutral
and transparent. A quick and fairly reliable test of dis-
persion is to listen to the speaker in question while it is
playing “white noise” (the noise between FM stations on
the radio dial, for example) and you are walking back
and forth in front of it. The character of the noise will
change on all speakers as you move from a position di-
rectly in front of them, but the speakers that produce the
least radical (and least abrupt) change in the overall qual-
ity of the noise have the best dispersion. Then go back to
the speakers that seem to be the best from the dispersion
standpoint and listen for the proper reproduction of subtle
transients, such as plucked strings in a pizzicato string
quartet passage. Gradually, but definitely, you will be able
to narrow your choice down to the three or four speakers
whose differences are minor enough that a final decision
becomes a matter of taste.

BUT suppose you simply want a good speaker within
your price range, rather than the very best? What sacri-
fices in quality do you have to make for the sake of price?
If you shop wisely, you should have to give up only two
things: a slight amount of bandwidth, and some smooth-
ness within the range covered. It is this slight superiority
in smoothness and frequency coverage (seldom found, by
the way, in speakers claiming 20 to 20,000 cps re-
sponse ) that differentiates the very highest quality speak-
ers from the otherwise excellent ones in the medium-price

range ($100-150). In return for the sacrifice of frequency
extremes, the medium-price speaker usually offers a slight
gain in efficiency, which permits the use of slightly less
powerful amplifiers. And the uniformity of response of
the best medium-price systems can be such as to make them
very close in musical quality to the same manufacturers’
more expensive systems. This uniformity, producing al-
most the same kind of “neutrality” heard in the very best
systems, is very much worth searching for.

If your budget puts you in the $50 to $100 price class,
you are just in time to take advantage of a quiet revolution
that has made most of the musical quality of expensive
speakers available also in this lower-price category over
the past year or so. Here again, you should expect only a
slight (in some cases, an almost incredibly slight) shrink-
age in the frequency range. The sacrifice may occur at the
high end, low end, or both, but it should be emphasized
that the sacrifice is only in comparison to today's finest
systems. There are speakers in the $50 to $75 class now
that are unquestionably better-sounding than many $300
to $500 systems of five to ten years ago. It is in this price
class, however, that you will also find the greatest propor-
tion of blatantly bad speakers. Insist on the “"musical neu-
trality” discussed above, making comparisons meanwhile
with the higher-priced speakers of known excellence to
keep this quality firmly fixed in your mind’'s ear. One
further factor that deserves attention here is the frequent
variation in power-handling capability between good
speakers in this class. None of the good systems is likely
to be damaged by a momentary peak on musical material,
but some are more suited than others for use in large
rooms, and provide better handling of very heavy bass
material at very high levels. While less marked, there are
also differences in efficiency to consider.

Only in the under-840 class are you likely to be forced
to choose between various types of musical distortion
rather than degrees of actual quality. If you need to start
at the bottom budget-wise, pick an inoffensive-sounding
system that can be used later as an extension speaker.

If you approach your speaker purchase as something
less than a mysterious rite, you will find that it is not diffi-
cult to choose a totally satisfactory system. Fortunately,
Gresham's Law seems to have been enacted in reverse as far
as the speaker industry is concerned, with the result that
better and better systems at lower and lower prices are
driving out the mediocrities and the poor performers. The
odds on your making a good choice are therefore contin-
ually changing in your favor. All you need do is to bring
your best matter-of-fact, show-me attitude along to the
showroom and let your ears do the rest.

John Milder, a longtinme contributor to these pages, has bought,
sold. and listened to loudspeakers for many years. becoming in
the process fairly relaxed about the whole subject. He is cur-
rently emploved by @ major manufacturer of audio equipment.
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THE UNUSED POWER RESERVE GOING TO WASTE IN YOUR AMPLIFIER
IS A LIKELY SOLUTION TO YOUR HOLE-IN-THE-MIDDLE, BACK-FILL,
AND EXTENSION-SPEAKER PROBLEMS

=

By H. B. MORRIS

enormous reserves of power that are seldom used.
In an economic sense this is wasteful if you—or
someone else—could be making use of this extra power.
And, in the case of your amplifier, chances are very good

! HIGH-FIDELITY amplifier, like the automobile, has

that you could. Have you been struggling along with a
hole-in-the-middle problem that is “'just too much trouble”
to eliminate? Would your sterco system profit from the
sonic rounding-out that a back-fill speaker would give it?
Would an extension speaker in the basement, the garage,
on the terrace—or in the bath, for that matter—amplify
your listening pleasure? All three of these potentialities
refer back to one source: the unused power available in
your amplifier. The investment in almost all cases involves
only an additional speaker, some wire, and a few minor
parts, so it can easily be seen that the economics, at the
very least, are compelling.
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In most cases, however, there is more to be considered
than simply acquiring an extra speaker and hooking it up
to an amplifier’s output terminals. For, in addition to
some important but easily overlooked electronic consid-
erations, there are quite a few different hookup possi-
bilities that are worth examining. Let us take up these
possibilities in the approximate order of their cost and
complexity. Somewhere in the progression there should
be an extra-speaker approach that will be directly—or
with some minor modifications—suited to your particular
listening needs.

First of all, before purchasing additional speakers,
check carefully for any precautions that may be noted in
your amplifier’s instruction manual. Some amplifiers, par-
ticularly transistorized units, will not tolerate certain types
of connections at their output terminals. Other equip-
ment may have special amplifier-speaker compensation
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that should not be disturbed. In most cases, however, sup-
plementary speakers can be installed with but minor dis-
turbance to the main system.

Simple Extensions

To start, let us consider a simple arrangement for con-
necting an additional speaker to a mono system or to each
side of a stereo system. The important consideration here
is impedance matching—connecting the speakers so they
present the most favorable load to the amplifier. Shown
in Figure 1 is the parallel hookup. Two 8-ohm speakers
wired as shown on a common line present a total imped-
ance of 4 ohms to the amplifier. Both speakers therefore
connect to the 4-ohm terminals on the amplifier. Figuring
other combinations for more speakers is simple if all the
speakers are of the same impedance. Just divide the num-
ber of speakers into the impedance value of one of them.
If the answer doesn’t agree perfectly with the figure on
an amplifier tap, use the closest available tap. (For ex-
ample, for three 8-ohm speakers in parallel: 8 + 3 = 2.7
ohms. Use the 4-ohm amplifier tap.)

Next let us take the case where the main speaker is (for
example) 16 ohms and it is desired to add a couple of
inexpensive speakers for background music (not stereo)

T0 4-OHM
TAP

100

Figure 1. Parallel connection of a main and an extension speak-
er. both having the same impedance. When connecting two
16-0hm speakers as shown, use the 8-ohm amplifier terminals.

m a recreation room. If these speakers are rated at, say,
8 ohms, a matching problem with the 16-ohm main
speaker will be created. The solution is a series arrange-
ment for the two extension speakers, as illustrated in Fig-
ure 2. When wired in this fashion, the two extension
speakers add impedances for a total of 16 ohms. Then,
if we consider the new pair of speakers as being a single
element in parallel with the main speaker, the net result
is 8 ohms, so the 8-ohm amplifier output should be used,
with connections as shown in the figure. The same ap-
proach is used for 4- and 8-ohm combinations.
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Switching

The examples above should take care of all but the most
exotic extension-speaker setups. But there is still room
for improvement even in these: as the setups are shown,
all the speakers are on at the same time, and it is not
possible to adjust the volume of individual speakers. The
volume-control problem is easily eliminated in one ap-
proach if the listener is willing to accept a limitation: only
the main or the extension speaker plays at one time. If this
is acceptable, a selector switch can be installed, as in Fig-
ure 3. The switch is a standard toggle or slide type. (In
a mono system, use a single-pole, double-throw—SPDT
—switch. For stereo extension speakers, use a double-
pole, double-throw—DPDT—switch.) Now the main
or extension speakers will operate independently, with the
volume of either of the two speaker systems still being
controlled at the amplifier.

T0 8-OHM
TAP

100

Figure 2. This series-parallel hookup makes it possible to con-
nect a pair of lower-impedance extension speakers (wired in
series) ucross a single main-speaker system of higher impedance.

2 |
SELECTOR &
SWITCH /5

L7,
T0 4, 8, OR 16 OHMS

Figure 3. This selector-switch hookup furnishes a choice be-
tween main- and extension-speaker operation. The phantom half
of the switch shows additional connections for stereo operation.
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A better solution is to use one of the accessory switches
available at your local dealer or through electronics mail-
order houses. Several companies—Vidaire, Audiotex,
Switchcraft, Lafayette, and Mosley—market units cap-
able of selecting as many as three pairs of sterco speakers
(six speakers per channel) in stereo or mono, maintain-
ing a reasonable impedance match to your amplifier while
so doing.

Again, in the interests of simplicity, certain limits must
be observed in a switch-selected system. To preserve
matching in each switch position, main and remote
speakers must have the same impedance. For example, if
the main speaker is 8 ohms, the extensions may be one
8-ohm unit or two 4-ohm speakers connected in series
(Figure 4). Or the main speaker may be 16 ohms and
the extension one of 16 or two of 8 ohms, connected as
shown in Figure 2.

Volume Controls

In any of the systems described up to this point, the
volume of individual speakers can be adjusted only at the
main amplifier. However, local adjustment of volume,
for one or more extension speakers, can easily be provided
by means of an L-pad control mounted on, in, or near

) 10 BOHM TAPS

T0 8-OHM TAPS

Figure 4. A single 8-0ohm extension speuker with L-pud control
is shown at (A). Series-connected speukers totalling 8 ohms ure
shown at (B); four-ohm L-pads could be used at each speaker,

a speaker cabinet. The L-pad used should be rated at the
same number of ohms as the line it controls—an 8-ohm
speaker, for example, should be controlled by an 8-ohm
pad. Note, too, that two 4-ohm speukers in scries ( total-
ling 8 ohms) also require an 8-ohm pad. (Wiring instruc-
tions are supplied with the pads.) You should be aware
that when an L-pad is used to turn down a speaker. audio
power is still being consumed—it is converted to hcat
within the pad. For this reason, it is not desirable to op-
crate your main speaker system while relying on the pads
to keep the remote speakers silent for extended pcriods
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of time (weeks or months). This can be avoided by using
the switch-selector system in conjunction with the L-pad.
When this is done, the pads dissipate power only when
extension speakers are actually in use.

The techniques described thus far will solve most
speaker-extension problems. Mono or stereo, they make
it possible to use the amplificr’s output at any point where
wiring can be routed in or around the home. The wire
used, incidentally, can be rubber- or plastic-insulated lamp
cord. If you intend to run speaker wires much over 30
or 40 feet, heavier No. 16 wire will have less power loss
and less effect on amplifier damping factor. (See also the
suggestions on very long wiring runs given below.)

Stereo plus Mono

One significant limitation of any of the above systems
is that it is not possible to listen to stereo in the main
listening area and mono at a remote point. This is quite
often a desirable option, for it requires just one extension
speaker. In many recent-model amplifiers, a powered cen-
ter-channel speaker output is provided. Although designed
for stereo center-channel fll, the center-channel output
will also supply a mono signal to an extension speaker,
or provide back-fill sound in the main listening area.
Where such an output is not available, a2 mono channel
will have to be derived by combining the left- and right-
channel speaker outputs into a single signal.

A method developed by one manufacturer (Dynaco)
is shown in Figure 5. While it is primarily intended to
serve as a center channel to fill the hole-in-the-middle,
it can also be used to drive an cxtension speaker. The
main left and right speakers are connected in a somewhat
unorthodox fashion—in series with cach other. Output
tfor the middle channel is derived between them, with a
100-ohm control providing volume adjustment of the
middle speaker. In opcration, the combined left- and
right-channel signal (mono) appears at the middle
speaker. There is, however, one scrious limitation to this
circuit: the speaker connections cause some cross-feed be-
tween the original stereo channcls, thus diminishing the
stereo effect. (An improved version of the circuit, now
under development by Dynaco, will ¢liminate cross-feed.)
It is possible to use this circuit for extension purposes,
however, without detriment to normal stereo performance.
This is done by adding a switch to permit choosing be-
tween the conventional sterco hookup and the center-
channel connection. When the switch is in the mono po-
sition, the remote extension speaker is energized with a
mono signal and the main speakers play stereo—albeit
slightly diminished in scparation. In the stereo position,
the extension speaker is cut off and the original stereo
conncctions are restored. The cextension speaker used
should be similar to the main speakers, at least to the
extent of having the same impedance.

Speaker phasing becomes very important if the setup



of Figure 5 is intended for center-channel use in the same
room as the main speakers. Most speaker systems have
some sort of polarity coding on their terminals that should
be followed. If you are in doubt as to which hookup at
the center channel s correct, try it both ways. The con-
nection that provides the best bass response and stereo
perspective is the correct one.

At a somewhat higher cost you can obtain a special mix-
ing auto-transformer that can provide a center-channel
output without affecting normal stereo operation. The
Microtran HM-90, for example ($6.33), creates mono
from stereo and solves the impedance-matching problem
at the samc time. Instructions are provided with the unit
for wiring various combinations and impedances.

If your extra speaker is to be used for either hole-in-
the-middle or back-fill purposes, incidentally, volume con-
trol is mandatory to avoid the possibility of the new speak-
er's overshadowing or even destroying the very thing you
are trying to improve—the stereo effect. For this purpose,
it is best to place the speaker in the position it will even-
tually occupy and then adjust the volume of the new

100-0HM
CONTROL

MONO

0
L. AMP

Figure 5. This hookup. suitable for extension-speaker or center-
channel use, was designed by Dynaco’s David Ilafler. In the
mono position. the switch disconnects the center-channel speaker.

speaker with the L-pad control for the best effect in your
normal listening position.

There are two other techniques for achieving a mono
signal at an extension speaker while your main system
is playing stereo. Both of these techniques are particularly
well suited for use with those transistor amplifiers on
which the user is warned not to join the common term-
inals on the speaker-output connectors. Both approaches
have the minor disadvantage that a four-wire speaker line
must be used. The connections are the same as shown in
Figure 3, except that instead of having two separate ex-
tension-speaker systems, two small loudspeakers are
housed in one cabinet. Another and more sensible idea is to
use one of the special 8-inch Jensen dual-voice-coil speak-
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crs in your extension unit. Simply connect the line from
one stereo channel to one set of voice-coil terminals and the
line from the other stereo channel to the other set of
terminals. The Jensen speaker (Stock Number DCA-850)
sells for $8.10 and is available at large hi-fi equipment
or electronic-parts dealers. Incidentally, dual L-pads are
available that will handle both channels simultancously.

(The center-channel hookup that requires a separatc
mono amplifier to handle the mixed mono signal taken
from the preamplifier output or speaker lines is omitted
from this discussion. It is too cambersome to be practical.)

Running Long Wires

Finally, let us consider the problem of a really long
wiring run to one or more extension speakers. As men-
tioned earlier, heavy wire helps overcome the losses, but
the problem becomes serious when lines are in excess of
about 75 feet and also if extension speakers are being
connected in at different points along the line. This might
occur, for example, if music is desired both on a terrace
and near a pool or some other outdoor area. The last
speaker on the line may be barely audible, while the first
speaker blasts at an intolerably loud level.

The long-lines problem can be overcome by borrowing
a trick from professional public-address practice. Public-
address systems almost never function at 4, 8, or 16 ohms,
but instead have 500-ohm outputs that are almost immune
to line losses. This kind of operation may also be ap-
proximated with a hi-fi amplifier that must feed extension
speakers that are remote from the main system. Several
70.7-volt line-to-voice-coil transformers (such as the La-
fayette 33G3709, priced at $1.98 each) are required. The
appropriate leads of the transformer are connected to the
amplifier’s speaker-output terminals. The higher-imped-
ance side of the transformer establishes a line of approxi-
mately 500 ohms. A transformer is used for each addi-
tional extension speaker. (Speakers suitable for exten-
sion use are sometimes available with built-in transform-
ers.) Approximate level adjustments at each speaker are
made by selecting wattage taps on the transformers.

A further refinement of the system is the addition of
L-pads at each speaker for convenient volume adjustment.
Any number of speakers can be attached to the line at
different points—with one important restriction: the total
power drawn by all speakers must not exceed the rated
power of the amplifier. The amount of power drawn by
the speaker is easily determined by adding up the wattages
marked on the transformer taps selected for each speaker.
If one or more speakers sound distorted, it means that
you are probably exceeding the amplifier's maximum
power-output rating.

H. B. Morris’ broad experience with both public-address und
background-music installations equips him to write with author-
ity on the proper use of center-channel and extension speakers.
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ANSWERS

to some common loudspeaker

QUESTIONS

By LARRY KLEIN

Speaker Specs

P've been going over speaker specifications trying
() to decide on the system to use with my new bi-f
vig. | can't understand how a twenty-dollar full-range
speaker can have essentially the same specificalions as
speakers costing four and five times as much. Are the [ig-
wures lying or are the liars figuring?

I assume the specification you are referring to is
frequency response, since this is practically the
only performance specification given in most speaker ad-
vertisements. When manufacturers claim that their speaker
has a response from 30 to 15,000 cycles, for example, they
usually mean that if you were to drive it with an audio
signal having a frequency anywhere between 30 and
15,000 cycles, the speaker would respond. It might twitch
inaudibly at the low end and distort wildly on the highs
—but it will respond. You will note that there is usually
no qualification as to the frequency response in plus or
minus so many decibels. Furthermore, there is usually no
statement as to the distortion that the speaker will produce.
In short, speaker specifications presented by most manu-
facturers are so inadequate as to be meaningless. This
problem will probably continuc to exist until the high-
fidelity industry scttles on some rating standards for speak-
crs. as they have done for other audio equipment.

Parallel Wattage

( What is the wattage rating of a speaker system con-
Q sisting of two identical 8-obm londspeakers con-

nected in parallel, each rated at 30 watls?

\ Assuming that the speakers have similar impedance
P characteristics, the applied power will be divided
across them equally. Therefore. if a total of sixty watts is
applied, each speaker will reccive thirty watts. The above
would also apply if the speakers were connected in series.

AUGUST 1965

Power Rating and Fusing

I like the sound of a particular speaker that hap-
(J pens to be rated at 25 watts. My stereo amplifier,
however. is a 60-watl-per-chamnel unit. Can I safely use
25-walt speakers?

\ You are most likely to run into overload difficulties
4 W with a speaker when it has a wattage rating of
under 15 watts. If the speaker’s power-handling capacity
is higher than this, a 60-watt amplifier can be used be-
cause in the usual listening room the sound would be
unbearably loud before damage to the speaker’s voice
coil or cone suspension would result. But there is an
additional problem that should be mentioned. If an input
plug to your preamplifier accidentally loosens, the full
power of the amplifier at the hum frequency of 60 cps
may be applied to your speaker—with catastrophic re-
sults. Therefore, if the amount of power your speaker
can take is substantially less than the amount your ampli-
fier can deliver, it would be wise to put a fuse in the
speaker line.

The circuit on page 48 works very well. A heavy-
duty (25 watts or higher) wire-wound resistor equal to
the speaker's impedance is wired directly across the
speaker line. The fuse is installed between the resistor
and the speaker as shown. The connections to the ampli
fier's speaker-output terminals are now made at the next
lowest tap; a 16-ohm speaker shunted by an 16-ohm re-
sistor is connected to the 8-ohm tap, and an 8-ohm
speaker shunted by an 8-ohm resistor is connected to
the 4-ohm tap. (Four-ohm speakers cannot use this sys-
tem; if they require fusing, the procedure outlined on
page 38 of the August 1963 issue should be followed.)

A type 3AG standard (not slow-blow) fuse should
be used. A 5-watt, 16-ohm speaker requires a l/5-ampere
fuse. a 10-watt speaker requires a ¥j-ampere fuse, and
a 20-watt speaker requires a 1-ampere fuse. Eight-ohm
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speakers with equivalent power ratings take fuses of the
next highest value. The fuse ratings specified above are
approximate values, and if the fuse biows on normal
program matcrial, try using the next highest value.
This system has several advantages: (1) the amount
of power reaching the speaker is effectively halved,
thereby reducing the chances of overloading the speaker
on peaks--and at the cost of only a hardly noticeable

T0 SPEAKER

decrease in volume; (2) the resistor tends to smooth
out variations in speaker impedance, and thus damps res-
onant peaks; and (3) if the fuse blows, the amplifier’s
output will be delivered entirely to the resistor and not
partially to the speaker—making it impossible not to
notice when the fuse has blown out.

Voice-Coil Impedance

I was rather surprised to learn that the rated im-
(Q pedance of a speaker varies considerably from the
manufacturer's specified 4. 8. or 16 obuis. What i the
reason for this? Does it cause matching problems?

Speaker manufacturers usually specify a full
4 \ range speaker’s impedance as it occurs at some
mid-range frequency-—usually 400 or 1.000 cps. How-
ever, since the voice coil of any speaker has inductance.
it therefore has a higher impedance at higher frequencies.
The impedance starts to rise (due to voice-coil inductance)
somewhere around 400 cycles.

There is another sharp rise (perhaps five times nominal
impedance) at the speaker’s resonant frequency. The rea-
son for this is rather complicated. When a voice coil is
driven by an incoming signal it simultaneously generates
a “back voltage.” This back voltage appears because the
voice coil moving in the magnetic gap acts as an electrcal
generator. Since the back voltage opposes the incoming
signal, the clectrical cffect is identical to that caused by
an increase in voice-coil impedance. The speaker cabinet
should be designed to minimize the rise in impedance at
the resonant frequency.

Stereo Speaker Placement

(Q What is the ideal placement of a pair of stereo

speakers in a room 15 by 22 feet?
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To some degree. anyone setting up stereo speakers
i in his listening room must mect head on the same
problems faced by designers of a concert hall. The speak-
¢rs must be placed for maximum dispersion. climination
of dead spots. minimization of standing waves. best sound
at the selected seating area, and so forth. Additional do-
mestic factors. such as the type and placement of furniture.
drapes and rugs, all make their contribution to the over-all
sound.

In general, if your spcakers face the long dimension
of a relatively narrow room, you are going to get strong
bass reinforcement and possible boominess. Your best bet
15 to place the speakers along the long wall and to sit
opposite them. However. if the room is too narrow. stand
ing-wave effects (heavy bass in one area and no bass in
the other) may be bothersome. The most advantageous ar-
rangement will very likely be arrived at through a process
of trial and ¢rror.

FFor detailed information, sce the article by Edgar Vill-
chur ("How to Get the Most from Your Loudspcakers™)
in the October 1961 issue of HIF1/STEREO REVIEW. A
reprint is available from Acoustic Research, Inc., 24
Thorndike St., Cambridge, Massachusetts 02141.

Adding a Tweeter

( 1 wonld like to add a tweeter to my full-range
‘2 single-cone speaker. Are there any rules | should

follow and what problems should 1 watch ount for in

the installation?

An important factor to be considered is the rela-
Ve tive cthciency of the tweeter and your present
full-range speaker. If your present speaker is very ethcient,
vou had best match it with a high-efficiency twceeter, or

TO AMPLIFIER l ‘
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the twecter's contribution to the overall sound may never
be heard. In this regard, it is usually safe to add a tweeter
made by the manufacturer of your full-range speaker. If
in doubt. use a horn-type tweeter since these usually are
more cfficicnt than cone types, and their output can be
reduced as desired with a level control.

Also check the impedance of your tweeter. It is best
to use a tweeter that has the same or higher impedance
than yvour woofer. If a tweeter's impedance is much
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below that of the woofer, the tweeter may draw excessive
energy from the amplifier and be overloaded to the point
of distortion and possible damage. It is probably safe
to use a 4-ohm tweeter with an 8-ohm woofer or an
8-ohm tweeter with a 16-ohm woofer, but never use a
4-ohm tweeter with a 16-ohm woofer. If you already
have a 4-ohm tweeter that you want to use with a higher-
impedance spcaker, you might try placing a 4-ohm or
higher value resistor (R) in series with the high-pass
filter crossover capacitor (C) as shown in the diagram.
If the efhiciency of the tweeter is high enough, its output
level may still match that of the main speaker.

The value of the crossover capacitor (C) can be de-
termined by referring to the chart below. Use a non-
polarized capacitor—available from Lafayette Radio,
Olson Electronics, and other electronics-parts dealers.
If a resistor (R) is needed, the capacitor value should
be selected on the basis of the sum of (R) and the
tweeter's impedance. Further factors that must be con-
sidered in your choice of crossover, tweeter, and so forth
are discussed in the question below.

An excellent small paperback book covering the en-
tire subject is Tremaine's A/l About Crossover Networks

E Crossover frequency, cps

;- 1,000 | 2,000 | 3,000 | 4,000 | 5000
?2; 8 | 40.f | 20uf | 15uf | 10pf | 8uf
;f 8 | 20puf | 10uf | 8Buf | Suf | 4pf
Nae | mepd | s5.f | #un Jasat | 2

published by Howard W. Sams & Co., Inc. The book
sells for $1.50 and is available in large technical book-
stores or from the publisher in Indianapolis, Indiana.

High-Pass Filters and Crossovers

E What is the difference between a high-pass filter
( and a crossover nelwork—or are they the same?
And which is preferred with a woofer-tweeter setup?

A high-pass filter, as its name implies, permits fre-
AL quencies above a certain point to pass through it
unhindered. Frequencies below that point are attenuated a
certain number of decibels per octave. The simplest kind
of high-pass filter is a nonpolarized capacitor connected
in series with the tweeter. The crossover frequency is
determined by the impedance of the tweeter and the
rating of the capacitor.

The simplest crossover network has, in addition to
the capacitor in series with the tweeter. a coil in series
with the woofer. This coil prevents the high frequencies
from reaching the woofer, just as the capacitor prevents
the low frequencies from reaching the tweeter.
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As to whether a high-pass filter or a crossover network
is preferred, this is determined by the requirements of
the specific woofer and tweeter. For example, RCA's
excellent studio moaitor speaker, the LC1A, which sells
for almost $200 without cabinet, uses no coil—only a
single oil-filled capacitor in series with the tweeter. In
general, if the woofer will reproduce distorted highs,
or if its high-frequency output would interfere (acous-
tically) with the twecter output, then it is best to keep
all high frequencies away from the woofcr. In any casc,
the lows must be kept out of the tweeter to avoid dam-

aging it.

Speaker Muting /O0ff Switch

How can | install a three-position speaker switch
( that in addition to its normal setting has a setting
that will turn the speakers off when I want to use head-
phones and a setting that will temporarily lower the
speaker volume whenever il is necessary 1o answer the
telephone?

Use a Lafayette Radio double-pole, double-throw
e switch with a center-off position (Stock Number
99G6148). These cost 49¢ cach. The ohmic value of
the resistors (R) should be approximately three to four
times the impedance of your speakers, and the wattage
rating should be at least half your amplifier's power

rating. The greater the ohmic value of the resistors, the
greater the muting effect will be. When wired as shown
in the diagram (you can either use the switch's screw
terminals, or else solder the wires directly to the lugs),
the resistors will be in series with each speaker and will
cause substantial reduction in volume when the toggle
switch is set in the center position. When the toggle
switch is set in one side position, the resistors will be
out of the circuit and the volume will be normal. When
the toggle is in the other side position, the spcakers will
be shut off completely and the amplifier will be loaded
by the two resistors. The resistors will not present an
accurate impedance match to the amplifier’s output ter-
minals. but this is of no importance.
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MAGNET:

HEAR'T OF THE
LOUDSPEAKER

HETHER or not you are a regular reader of loud-

\/ F\/ speaker specifications, you may have wondered

occasionally why manufacturers often specify the
weight of the "magnetic assembly” of a given speaker
model rather than the weight of the magnet itself. If
your speculations have led you to conclude that the main
rcason for quoting the weight of the complete assembly
1s to come up with a bigger and more impressive number,
you would be quite wrong. In a high-quality loudspeaker,
the structure (called the “pot™) that surrounds the mag-
net costs more than the magnet itself.

To appreciate this fact, what it means to loudspeaker
designers, and eventually to speaker buyers. let us ex-
amine this complex structure in detail. Figure 1 shows
the type of magnetic assembly that might be used on an
expensive loudspeaker (A), contrasted with the type
usually found on a mass-produced speaker designed for
use 1n radio or television receivers (B). Despite their
physical differences, the two structures have the same es-
sential parts: a set of concentric pole picces (formed by
the center pole piece and top plate), a magnet. and the
additional iron (the pot) needed to carry the magnetism
from the magnet to the pole pieces.
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The physical size, shape, and arrangement of these
various parts will vary, depending upon the overall de-
sign of the particular loudspeaker. The magnet may be
long and thin or short and squat; it may be a slug, a ring,
or even a "W." (Some of the various conformations in
common use today are shown in Figure 2.) It is important
to remember that the sole purpose of the magnctic as-
sembly is to provide a concentrated magnetic field for
the voice coil to operate in. All of the physical parts are
selected and assembled to achieve the desired field
strength as efhciently as possible.

Some speakers use Alnico magnets, some use ceramic
magnets, and some use still other materials. Which 1s
best? As far as the loudspeaker designer is concerned,
the choice depends upon a number of complicated and
interrelated factors. But as far as the performance of the
final design is concerned, the 4ind of magnetic material
used has no effect whatever. In setting up his basic design,
the design engineer first determines how strong a mag-
netic field he wants the voice coil to operate in. Whether
it takes two pounds of Alnico V or ten pounds of some-
thing else to provide this field is of little concern at that
point in the design procedure. Perhaps it will help to
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IN AN EASY-TO-FOLLOW DISCUSSION

OF PRINCIPLES AND THEORY,

AN AUDIO ENGINEER CLARIFIES SOME OF THE MYSTERY
SURROUNDING THE ELECTROMECHANICAL PROCESSES

THAT MAKLE A SPEAKER SPEAK

bv George 1.. Augspurger
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think of the magnet as a bottle that will hold so much
magnetic energy. What the bottle is made of, how brittle
it is, how much it weighs—these are not directly related
to how much it holds. In working out a magnetic circuit,
a “bottle” of a certain capacity is needed, and the de-
signer then tries to make use of all the magnetic potential
it can supply.

Obviously, if we are to get full use out of everything
in the “'bottle,” there can’t be any leaks in the path from
the magnet to the voice-coil gap. If the pole pieces, or
any other parts of the circuit, are too thin or are made of
inferior material, magnetic potential will be lost—usually
leaking away in the form of stray fields. For example, if
the back of a loudspeaker strongly attracts a screwdriver,
this means that a portion of the magnet’s potential is not
reaching the voice-coil gap. This is one reason why mag-
net weight alone is no guarantee of speaker performance.
The magnet and the surrounding structure must be de-
signed as a unit for best results.  (Continued overleaf)

Figure I. The magnet assembly of an expensirve speaker (A) and
an inexpensive one (B). Both have essentially the same parts.
The better speaker. however. uses heavy cast and machined com-
ponents: the cheaper one uses stamped. light-weight materials.
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VOICE COIL

HOW THE SPEAKER
OPERATES

The magnetic field in which the loudspeaker voice coil
operates flls the ring-shaped space (the “air gap™) be-
tween the two pole pieces. The center pole piece is joined
directly to one end of the magnet. The magnetic lines of
force are carried from the opposite end of the magnet
through the heavy pot structure to the outer pole picce.
Although the arrows indicate the path of the magnetic
lines of force, the magnetic field does not "flow” or
fluctuate, but remains constant.

The electrical audio signal from the amplifier is carried
to the terminal posts and through the flexible wires to
the voice coil, producing a varying current /n the coil
and consequently a varying magnetic field arownd the
coil. This varying magnetic field interacts with the hxed
field of the magnet, thus causing the entire cone assembly
of the speaker to move in and out. Under ideal conditions,
the cone movement is an exact replica of the waveform
of the electrical signal fed to the voice coil.

The cone assembly can move freely because of its flex-
ible suspension. The voice coil is centered in the air
gap by a corrugated “spider,” and the outer edge of the
cone is joined to the frame by a flexible ring of fabric
or rubber. The movement of the cone compresses and
rarchies the air next to the cone, thus producing sound.

The most critical element in the design of the magnetic
assembly is the voice-coil gap. Magnetic cnergy finds it
very difficult to jump across the gap between the two pole
pieces: the wider the gap, the weaker the magnetic field
within the gap. Magnetic-field strength is measured in
ganss. This term can be misleading because it sounds as
though it describes the rotal amonnt of something, but it
docs not. Rather, it is like saying that there are three dan-
delions per square foot in my front yard. I don’t know
the total number of dandelions, but I do know their den-
sity. Similarly, gauss is an indication of flux density.

Let us assume that we are going to build some loud-
speikers and that we have worked out a magnetic assembly
which produces 10,000 gauss in the voice-coil gap. A
cross-section of the gap is shown in Figure 3(A). It has
further been decided that this particular loudspeaker is
going to be mass-produced on an assembly line, but for
cconomic reasons we cannot afford to precision-machine
the pole picces for a perfectly concentric gap; nor will it
be possible to reject every voice coil that has a slight phys-
ical imperfection. However, without close-tolerance com-
ponents, chances are that most of the speakers we produce
this way won’t work properly—the voice coils will rub
against the pole picces. The solution is to open up the gap

o
()

¢nough to permit wider manufacturing tolerances. The
new cross-section of the speaker, with its wider voice-coil
gap, is shown in Figure 3(B).

But what has happened to the flux density in the mean-
time? Increasing the width of the gap decreases the
strength of the magnetic field alarmingly. Instead of 10,-
000 gauss, we may now have only 3,000 gauss in the gap.
If we need both the wider gap and a high flux density, we
will have to use a heavier magnet and a more massive pot
structure to get enough “push” to overcome the increased
gap width. The heavier magnetic assembly simply com-
pensates for the changes in other factors. Apparently,
cven the total weight of the magnetic assembly can be
misleading. It appears that what we really want to know
about any speaker is the strength of the magnetic field in
the voice-coil gap. Ten thousand gauss is ten thousand
gauss no matter how much iron it takes to put it there.

But even this doesn't tell us the whole story. The
amount of push exerted on the speaker cone in response
to a given electrical signal in the voice coil depends not
only on the flux density in the gap, but on the amount of
voice-coil wire that is immersed in the magnetic field. All
other things being equal, a voice coil with a diameter of
two inches has twice the total conductor length of a onc-
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inch coil. Similarly, a very deep gap will accommodate a
longer coil than a shallow one will.

If both the flux density and the dimensions of the voice-
coil gap are known, the sotal amount of useful flux can be
calculated. To return to the dandelion analogy, if I know
the number of dandelions per square foot and the area of
my yard, I can calculate the total number of dandelions in
it. In magnetic circuits, total flux is given in maxwells. If
a speaker manufacturer quotes both gauss and maxwells,
he is giving you the two basic specifications about his
loudspeaker-magnet assemblies. Any further discussion of
magnet weight or of material is pointless. As you might
expect, the design of a magnetic circuit is much more com-
plicated than these few paragraphs suggest. But the point
I am trying to make is an essentially simple—and valid—
one: a speaker's magnet weight alone is of practical in-
terest only if you can’t find out anything else about it.

From what has been discussed so far, you might assume
that the higher the flux density and the greater the total
flux, the bcetter the loudspeaker. Unfortunately, it isn't
quite that simple. In very general terms, the statement is
true: a quality loudspeaker does have a heavier magnetic
assembly, a stronger magnetic field in the gap, and more
total flux than a cheap speaker. But among very good
loudspeakers, substantial differences in any of these do not
necessarily mean that one unit is better than the other. A
compression horn driver (such as is used in some mid-
range and public-address loudspeakers), for example,
needs a magnetic gap only as long as the voice coil, and
the clearance between the coil and the pole pieces can be
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minute. Such a design can achieve very high flux density
without resorting to an enormous magnet. On the other
hand, high-power compression drivers designed for
greatest possible efficiency do have large, heavy magnets.
In fact, everything about them is large and heavy.

A woofer intended for use in an infinite-baffle speaker
enclosure may not need a very heavy magnetic assembly—
too much magnet may result in too little bass in this in-
stance. But 2 woofer with a very heavy cone and a voice
coil designed for long excursions may need a much
stronger magnetic field in the gap to insure good transient
response.

In short, there are all sorts of corollary factors that the
speaker designer has to take into consideration. The fact
that he chooses a six-pound magnetic assembly instead of
one weighing ten pounds doesn't necessarily mean that he
is trying to save money. The six-pound assembly may very
well be the best possible choice for a particular loud-
speaker in a particular application. So, the next time an
audiophile friend asks you how many pounds of magnct
are in your favorite woofer, you can be ready for him. You
might even practice a condescending half-smile to use on
this occasion, the kind of look which clearly indicates that
the questioner really doesn’t understand the subject at all.

“How many pounds?”

You will placidly reply, “Enough to do the job.”

George L. Augspurger, an audio designer who has been active
in various phases of high fidelity for over fifteen years. is pres-
ently associated with James B. Lansing Sound, Inc., Los Angeles.

Figure 2. Examples of variations encountered in magnet assem-
blies. The three basic types are the slug, the ring. and the
“W” magnet. The ceramic-ring type is coming into greater use.
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Figure 3. Cross-section of the speaker voice-coil air gap.
close-tolerance gap requiring precision assembly is shown in (A).
The wider gap shown at (B) requires less care in its ussembly.
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The Folksinger: Leo Jensen, Amel Gallery.

The Supremes: Boh Stanley, Bianchini Birillo Gallery.

Above. Chubhy Checker: Rosalvn Drexler
from the Joseph H. Hir<hihorn Collection. Rizht.
The Bearles: Rosalvn Drexler, Kornblee Gallery
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KORNBLEE GALLERY

L,THOUGH there are those who deny that they are

A deep, some of the cultural currents running past
our doors these days are certainly strong and-

even more certainly—fast. In the ficld of literature we
get the darkly comic anti-novel; in painting, banal attacks
on banality through pop, op, and ob art; and in music,
yeasty and riotous rock-and-roll. Inevitably, some of these
rushing torrents had to converge, merge, and comment on
cach other. Some recent pop art has been heard to sing
and to make other, ruder. noises. but we present here a
more easily presentable (for us) activity: pop (for the
most part) art commenting on popular music. The results,
gathered from New York art galleries and private collec-
tions, can be seen to have a reckless charm of their own.
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“All the arts have

a certain common bond of union,

and are connected by blood relationship
with one another”’—Cicero

Ringo Richard Bernstein. Terrain Gallery.

Four X Elrvis: Andv Warhol. Castelli Gallery

The Bearles: David Wynue, David B. Findlay Galleries.
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HOW 70 TUNE
A BASS-REFLEX
ENCLOSURE

A stmple step-by-step procedure,
using an andio signal generator and a
standard voltmeter, for securing

vatiously as the tuned-port enclosure, vented enclo-
sure, and acoustic phase inverter, dates back to a
patent awarded in 1932 to A. L. Thuras. Since that time
numerous charts have appeared in the audio and electron-
ics publications, each purporting to guide the reader in
building a properly tuned bass-reflex speaker enclosure.
These charts, graphs, and nomographs are all based on
the assumption that the only information one needs to
design a bass-reflex enclosure are (1) the free-air resonant
frequency of the speaker, and (2) the enclosed volume
of the cabinet. From these two figures, the port or duct
size is then determined. Unfortunately, this method sel-
dom results in optimum tuning, and practically never in-
sures proper damping. (Such a formula could be worked
out, but it would also have to take into account the relative
contributions made by the speaker-cone mass and speaker

THE bass-reflex speaker-system design, also known

the optimum bass response

from your speaker systen

By LARRY KLEIN

cone compliance in establishing the spcaker cone’s free-air
resonance.) The would-be builder of a speaker system
would therefore be better advised to follow the speaker-
manufacturer’s enclosure recommendations or to construct
a non-critical enclosure with heavy acoustic damping, such
as was described in the August 1964 issue of HiFi/STEREO
Review. The best approach of all, however, is to tune the
cabinet to your particular speaker using two basic elec-
tronic instruments—an audio signal generator and a volt-
meter—that can be rented from your local electronic serv-
ice shop, or perhaps borrowed from an audiophile friend.

But before getting into the actual tuning procedure, it
may be of interest to examine briefly just what we are try-
ing to achieve when we install a loudspeaker in a bass-
reflex cabinet. In addition to serving as an acoustic barrier
between the front and rear of the speaker cone, most
speaker housings are also designed to deal with the related
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problems of speaker-cone resonance and bass reinforce-
ment. The speaker-cone resonance of an unboxed speaker
is determined by the cone’s weight (mass) and the stiff-
ness of the suspension supporting it. The resonant fre-
quency is the “natural” frequency at which the speaker
cone “prefers” to vibrate, and the voice-cotl excursions at
resonance therefore far exceed those at any other frequency
(fora given level of input signal).

When the speaker is mounted in 2 bass-reflex enclosure,
there are two interacting resonances, because the air inside
the box also prefers to resonate at a particular frequency
(the same way the air in a bottle resonates when you blow
across its mouth). The speaker’s resonance is set off by an
audie signal at or near the speaker’s resonant frequency;
the cabinet's acoustical resonance is activated by the
speaker. By adjusting the size of its port, or opening, the
cabinet's resonant frequency can be tuned so that the two
resonances interact, thus converting the speaker's single
high resonant peak into two smaller peaks located (in
frequency) above and below the original peak. This inter-
action and partial cancellation of resonances results in de-
creased voice-coil travel at the speaker's resonant fre-
quency. This, to the ear of the listener, means that bass

LOUDSPEAKER

AUDIO GENERATOR

AUDIO GENERATOR
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muddiness and hangover effects will be considerably re-
duced. Other benefits include decreased intermodulation
and harmonic distortion, increased power-handling capac-
ity, and extension of the low-frequency response.

The tuning sctups illustrated in Figure 1 are used to
derive the speaker system's impedance characteristics,
which in turn serve to indicate the effectivencss of the bass-
reflex action. I'rom this. a curve can be drawn to illustrate
how the speaker's impcdance changes with frequency, and
although this curve does not indicate speaker output di-
rectly, it does provide important information on the voice-
coil behavior of the speaker under different frequency
conditions (see Figure 2).

The reason for a loudspeaker’s change of impedance
with frequency is not hard to discover. When the speaker’s
voice coil is driven by an incoming signal, like any coil of
wire moving in a magnctic ficld, it generates a voltage.
This voltage, known as the “back voltage,” opposes the
audio signal current flowing in the voice coil. As far as the
signal source (the audio generator or amplifier) is con-
cerned, the effect of this back voltage is identical to an in-
crease in voice-coil resistance. Since the amplitude of the
back voltage depends on the velocity of the voice coil in

Figure 1. The diagrams at left
and below show two ways of
deriving the impedance curve
of a bass-reflex enclosure.

In (A). the speaker is driven
directly from the audio
generator. the meter being
connected direcily across the
speaker terminals.

The niethod shown in (B)
requires an amplifier and an
isolating resistor and is
suitable for use with those
signal generators that do not
harve sufficient output to drive
a speaker system directly.
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the magnetic gap (it is highest at the point of speaker-cone
resonance), an impedance peak at a given frequency is a
direct reflection of a greater-than-average voice-coil activ-
ity at that frequency. Therefore, any measures that will
smooth out the low-frequency impedance curve of the
speaker will usually be reflected in a smoother over-all
bass response.

r]::uo tuning setups are shown. The simplest requircs
only an audio signal generator that will cover at least a 20-
to 200-cps frequency range, and a voltmeter that will read
low a.c. voltages over the same frequency range. The
cquipment is hooked up as shown in Figure 1(A). It is
assumed that the audio gencrator used has suthcient output
to drive the speaker system directly and that the output will
vary according to the impedance load it “sees.” (The gen-
crator, in effect, presents a relatively high-impedance con-
stant-current source; hence, changes in speaker impedance
as the frequency is varied will in turn be reflected as volt-
age changes in the generator output, and these will be in-
dicated on the voltmeter.)

The setup shown in Figure 1(B) makes no special
demands on the generator other than that it be able to
cover the 20- to 200-cps range. The meter shown in both
setups can be either a vacuum-tube voltmeter or a standard
volt-ohm-milliameter (VOM) that can cover the required
frequency range. The gencrator is connected to an AUX
input on the amplifier and the speaker system to be tuned
is connected to the 16-ohm taps on the amplifier. A 100-
ohm, 2-watt resistor is wired tn series on one side of the
speaker line as shown. The purpose of the resistor is to iso-
late the speaker from the damping effects of the amplifier.
(Be sure that the mcter is set to its lowest a.c. voltage range
and that it is connected across the terminals of the speaker,
nof the amplifier.)

The tuning procedure from this point on is quite simple.
If you are starting fresh, any one of the enclosures shown
in the August 1963 and August 1964 issues of Hil1/
STEREO REVIEW would be a good choice. You need not
follow the dimensions given, but for proper operation, the

cabinet should have a minimum internal volume of about
2 cubic feet (for a small speaker) and a maximum volume
of about 8 cubic feet. Smaller cabinets severely restrict the
bass response and larger cabinets do not benefit from bass-
reflex operation. If you are adjusting the tuning of an older
cabinet, you might try blocking off sections of its existing
port as required by the tuning process. With new cabinets,
some type of distributed port consisting of small holes (15
inch in diameter or smaller) or a series of narrow slots is
recommended. The location of the holes or slots is not crit-
ical—the sides, front, back, or even the bottom of the cab-
inet (if it is standing on legs) will do equally well.

The size of the holes or slots is also not critical, except
that if the speaker used has a resonance above 55 cps (you
can check its free-air resonance with the same setup used
to check the in-cabinet resonance), it may be necessary to
drill a very large number of holes to achieve correct tuning.
Dirill the original holes with 1-inch spacings, and when
their number becomes excessive you can then make them
larger as required with a larger drill or rcamer. (The
speaker-cabinet articles in August 1963 and August 1964
issues of HiF1/STEREO REVIEW provide information on
the number and size of holes for a good starting point.)

The amount of fiber glass or damping material used in
the cabinet is determined mostly by its dimensions. The
main purpose of the fiber glass is to reduce or eliminate
reflections within the cabinet, for these can cause irregu-
larities in frequency response. The smaller the cabinet, the
higher the frequency of the reflections and the more an-
noying they will be unless suppressed. On the other hand,
the larger the cabinet, the lower the frequency of the re-
flections and the thicker the fiber glass will have to be to
have any effect. A 1-inch layer of fiber glass will serve if
it is stapled to the inside top panel of the enclosure, spaced
3 or 4 inches away from the rear and side panels, and
hanging down to the bottom of the enclosure.

There is one more step that must be taken before the
tuning proper starts. If the speaker you intend to mount in
the cabinet has already been in use elsewhere, this step may
be skipped; but if you are working with a fresh-out-of-the-
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carton unit, it is advisable to put it through a break-in pe-
riod before mounting it. Some—not all—speakers require
a break-in because, when fresh off the production line,
their cone suspensions are not as loose as they will become
after a short period of use. There is obviously no point in
critically tuning an enclosure to a speaker resonance that
will have changed 48 hours later. To avoid this embarrass-
ment, follow the arrangement shown in Figure 1(B), but
omit the resistor and the meter. Set the generator to about
40 cps and for full output. Turn up the amplifier gain to
the point that the speaker cone can be seen to move, but
not so violently that it rattles. About 3 or 4 hours of this
break-in treatment should bring the speaker down to a
stable resonant frequency.

And now to the heart of the matter—the tuning. With
the speaker and fiber glass installed and the whole en-
closure well sealed, drill a preliminary series of holes.
Connect the instruments as in Figure 1(A) or (B). Set
the generator to about 200 cps and for full output. In (B),
turn up the amplifier’s volume until the meter needle (set
to its lowest a.c. voltage range) goes up to about one-fifth
of its full-scale reading. Sweep the generator’s frequency
dial from about 20 to 200 cps. If there are enough holes
in the enclosure, the meter should give a peak reading at
two points on the dial: a bottom peak somewhere between
20 and 60 cps, and a top peak between 60 and 150 cps, as
shown in Figure 2. It is unlikely that the two peaks will
be identical in amplitude (have the same voltage reading
on the meter) at this stage, but note down the two read-
ings and the frequencies at which they occur. If the peak
at the upper frequency has a higher voltage than the one
at the lower frequency (as in curve A, Figure 2), more
holes (or larger ones) are needed. If, through excessive
zcal, you have already drilled too many holes (as revealed
by a higher voltage for the low-frequency peak—curve B),
masking tape and wood putty will serve to correct your
crror. It now should be relatively simple, through cut-

and-try procedures, to adjust the two peaks to the approx-
imately equal amplitudes (the dashed curve C) that indi-
cate proper tuning.

It is at this point that most builders—and some manu-
facturcrs—stop. However, contrary to popular belief,
correct tuning alone does not insure that a bass-reflex
system will be free of bass blur and boom. In the usual
bass-reflex system, the upper and lower peaks are both
quite high in amplitude, resulting in excessive output,
poor transient response, and distortion at these peak fre-
quencies. The valley between the peaks in the usual reflex
system is also unpleasantly audible. These problems are
somewhat reduced by using small holes for tuning rather
than a single large square port, but it is still possible to
smooth out the bass response even further.

THE height of the two resonant peaks reflects the
amount of over-all damping in the system. The nature of
speaker-system damping may be magnetic (determined by
the intensity of the magnetic field in the voice-coil gap
of the speaker) or acoustic (determined by the design of
the enclosure). A speaker with a very efficient magnet
mounted in a cabinet with a high degree of damping will
lack bass, and a speaker with a small or inefficient magnet
mounted in an undamped cabinet will sound boomy. The
problem is to achieve a compromise between the two.
Since we are not in a position to control the magnetic
damping of the speaker, we must adjust the acoustic prop-
erties of the cabinet. Additional damping can be obtained,
if needed, by wrapping a layer or two of fiber glass
around the speaker so that the entire rear of the speaker
is covered, then stapling it to the inside front panel. If
required by an excessively resonant cabinet, a layer of
fiber glass can be stapled over the port area from inside
the enclosure. Usc only as much damping as is necessary
(see box below), or bass loss may result. One last cau-
tion: fiber glass should not be handled with bare hands.

0.5.0HM %
RESISTOR

1L5voLT
BATTERY

A SIMPLE OPTIMAL-DAMPING TESTER

HE simple damping tester shown in the accompany-

ing diagram was suggested by James Novak, design
engineer with the Jensen Manufacturing Company.
The parts required are a single-pole, double-throw,
push-button switch, a 1.5-volt flashlight battery (any
type), and a 0.5-ohm, V5-watt resistor (value not
critical). Connect the apparatus to the speaker ter-
minals, depress the switch and then release it. If your
speaker is optimally damped, a click or a tick will be
heard from the speaker in each switch position. The
chances are good, however, that there will also be a
little boomy or thumpy quality to the click, and this
indicates the need for further damping.
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INSTALLATION OF THE MONTH

STEREO it
CENTRAL

rrer deciding that the proper place for his hi-fi in-
Asmllation was the comfortable den overlooking the
lagoon in front of his home, Melville Marx. Jr.
of Belvedere, California, called in Dan Strohl of San
Francisco's Lakeshore HiFi. Nine months were spent de-
signing and installing the complete home-entertainment
center shown above. It consists of two Ampex tape record-
ers, a sterco FM tuner, amplifiers and preamplifiers by
Mclntosh, a Thorens turntable, KLH speakers, and a
color-television set custom-built by Andrea.

The main pancl of the novel built-in oiled walnut cab-
inct is mounted flush with the adjacent walls and is well
braced and damped to prevent transmission of vibration.
The section bearing the record player and four-track stereo
recorder is cantilevered out of the slightly recessed area
that houses the tuner and preamplifier units.

Mr. Marx uses his Ampex 354 half-track sterco pro-
fessional recorder for taping stereo FM at 15 ips and for
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dubbing 7V5-ips prerecorded tapes on 10V5-inch reels.
His hobby also embraces documentary recordings of
sounds from the lagoon and of boat horns from San
Francisco Bay. The Ampex 4450 four-track stcreo unit
serves for recording backup and also as a playback unit.
The Mclntosh amplifying equipment consists of an
MRG65B sterco FM tuner, a C20 preampliﬁer, two MC30
basic amplifiers (to drive KLH 14B speakers in the bed-
room), and a scparate MC275 stereo power amplifier
providing 75 watts per channel to drive the two-section
KLH Modcl Nine electrostatic speaker.

Other components are: a Thorens T 124 turntable
with an ADC-Pritchard arm and cartridge. two Scnheiser
condenser microphones, and two Electro-Voice Sonocaster
speakers for outdoor use. Two Channel Master antennas
with rotors for TV and FM rcception complete the equip-
ment list. Mr. Marx plans to round out the system with
Empire Grenadier 8000P speakers in his living reom.
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VLADIMIR HOROWITZ AT CARNEGIE HALL

New Columbia relcase documents an historic musical event

y—r— HE NEW Vladimir Horowitz album from Colum-
bia has many meanings. Entitled “An Historic
Return: Horowitz at Carnegie Hall,” it is prob-

ably the most explicit report of a public concert in exist-
ence. It 1s complete with the bellowed bravos, the coughs,
the electric hush of an enthralled audience, and even
some of the crackling psychic tension that made the occa-
sion itself so memorable. And Mr. Horowitz's recorded
piano tone has never sounded nobler, thanks to the warm
ambience of an acoustically ripened concert hall.

More importantly, this recording clearly discovers Mr.
Horowitz in the very act of c¢nsorcelling those obedient
spirits who metamorphose time and cvents for him as
they did for Prospero. Mr. Horowitz had obviously made
up his mind, no doubt months ago, as to the character of
his indicated task. And in this program he confronts a
clamorously historic occasion—one that was bound, un-
avoidably, to possess highly sensational c¢lements—and
turns it serenely into a musical occasion, one in which the
music itself makes the subtlest kind of historical com
ment. His methods of accomplishing this unexpected
feat are inevitably a subject of endless fascination to any
musician. As revealed in this album, they can serve, and
equally well, as a definitive text on those resources of the
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twentieth-century piano that in most hands today go un-
exploited, or as documentation of the proposition that
the greatest art does not follow fashion but defies it.
For weeks in advance, what happened on May 9 at
New York’s Carnegie Hall had been heralded in front
page headlines both here and abroad. And on what
proved to be an unseasonably hot Sunday afternoon (a
fact that caused the pianist a misery of continuous per-
spiration), the musical world, its booking agent, and
its psychiatrist were all feverishly aware that Mr. Horo-
witz was returning to the concert stage after an enig-
matic absence of twelve years. Because of the legendary
nature of this artist’s reputation, few concerts since the
meridional years of Franz Liszt can have aroused such
expectation, and the audience included almost cvery
ranking New York professional who was ambulatory.
For a number of other reasons—uncertainty. for ex-
ample, as to the pianist's nervous state and physical
stamina following his long retreat—the public expec-
tation was colored by a perceptible degree of apprehen-
sion. In certain quarters, doubts were also entertained
as to the wisdom of his reappearance at this partic-
ular moment in our musical history—and even as to
the intellectual relevance, today, of his kind of con-
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cert. After all, his repertoire is not only nineteenth-cen-
tury Romantic but grandly unspecialized: he has never
settled for the all-Baroque, or all-Beethoven, or all-
Chopin, or all-Upper Silesia fashions that gave us the
comfortingly infallible keyboard pontiffs of the Forties
and Fifties. Today, also—when everybody else knows
that the piano is just another percussion instrument—
Mr. Horowitz's performance style remains an intensely
emotional and sensuous one, concerned with nothing if
not with sentiment and song. And if his tremendous
sonorities and dazzling bravura are admittedly spectac-
ular, how justifiable is this sort of thing in a musical age
given to brainy aleatory doctrines on the one hand and to
really serious clectronic experiment on the other? All
in all, wouldn’t Mr. Horowitz be better advised just to
rest on his legend?

With a passion, his audience wanted these questions
answered, and before its very eyes and ears. With the
primitive longing that in all ages demands of royalty a
ceremonial public showing, this audience wanted Mr.
Horowitz to reassert his sovereignty there and then. And
if nobody who has heard his recent recordings doubted
that he could do so, neither could anybody, until Mr.
Horowitz had actually done it, be certain that he would.

TIE press apparently came cquipped with synchron-
ized stop-watches, for it was universally noted that Mr.
Horowitz, looking slender and eclegant in impeccable
morning dress, walked on stage at precisely 3:38 P.M.
This kind of meticulous space-age annotation presum-
ably classifies the pianist among such important count-
down phenomena as Cape Kennedy blastoffs. But it neg-
lects entirely the meaning of his sartorial elegance, which
in fact defined certain basic terms of his reappearance
before he had played a note. This occasion, it served
notice, was to be neither a "happening” for beatnik genius
nor a doctrinaire piano lesson from an intetlectually lofty
but sociologically unidentifiable diamond-in-the-rough. In
effect, Mr. Horowitz walked out from the 1965 wings as
from the Edwardian heyday of the concert pianist, an era
when by definition the artist, unheralded by recordings
or TV, fulfilled his obligations in public and with grace
vis-a-vis large, sophisticated, and socially distinguished
audiences, In that day, his understood obligation was to
transport his audience by means of art beyond its quotidian
self, and the epoch had a precise term for the platform
style in which it preferred him to do this. The term was
princier, and on May 9 Mr. Horowitz embodied it.
Then—and later, repeatedly, as this recording makes
abundantly clear—he was greeted by an appalling roar of
approbation, a crashing tidal wave of sound that at one
moment visibly jolted the pianist to a wide-cyed stand-
still in his tracks. When I discussed this phenomenon
later with a cclebrated conductor, he remarked, "That is
a frightening thing. It means that you are President of

the United States. After that you have to be very careful ’

Well, careful how? The President sat at the piano, the
audience held its breath, and the great Bach-Busoni Organ
Toccata began with a peremptory flourish of icy sound
that shocked like shattering crystal. And in half a min-
ute, drawing audible gasps from the musicians in my
vicinity, Mr. Horowitz had performed his first miracle

—to be exact, it began in the thirty-fourth measure of
the picce, just after the magnificent pedal octaves have
concluded their arrestingly disjointed and provocative
utterance. “God Almighty,” gritted somebody behind me,
‘the piano just can't do that!” What the piano can't do,
and what Horowitz nevertheless was calmly doing, was
causing us to hear with hair-raising distinctness in a piano
solo the vividly contrasted colors that you expect only
trom organ registration.

The Bach-Busoni piece concludes with a fugue of which
Mr. Horowitz makes a transfigured Brueghelian country
dance. all muscular health and earthy high humor, an ir-
resistible jubilation of whirling figures in ordered motion.
And before he had even concluded it, one had begun
to suspect the grand plan behind his choice of program.
Who else dares play transcriptions today—particularly
transcribed Bach? And how long since Busoni has been
in fashion?

With the incontestably vocal and, you might say, pri-
vate lyricism of the Schumann Fantasy, suspicion of Mr.
Horowitz's arriére-pensée became certainty. Only heroes
attempt this interminable, this gorgeously ungrateful piece
in concert—and only reprobate angels succeed in making
anything of it. Its formal coherence must be discovered
emotionally, and unless it is literally vocalized with the
passion, the cnergy, and the tenderness that Schumann
specifically directs for it, it simply has no shape at all.
In Mr. Horowitz’s hands it could have gone on, song-
fully articulate, for another half an hour. As the ravished
audience so demonstrably wished it had.

At this point I recalled a remark that Mr. Horowitz,
referring to this program in prospect, made some months
ago: "I think,” he said, all innocence, “that T will just
play some things 1 am comfortable with.” Somehow,
“comfortable” now seemed a pretty loose term as cov-
cring the intentions of an artist who means, in the space
of an hour and against the tide of all current practice, to
make a piano evoke a pipe organ, various orchestral
sounds, and the world’s greatest lieder singer incinerated
by Schumannesque love.

Anyway, we now knew what Mr. Horowitz was up to.
No Liszt Rhapsodies. No Sousa arrangements. No Pag-
aninian diablerie. What was he going to do for fireworks?

The fireworks came, of course, in the places and the
forms you'd least expect them to: in the sombre, involuted.
and widely unplayed Scriabin Sonata; in the concluding
Chopin Ballade, so widely overplayed for generations that
ordinarily nobody can really hear it any more. But for
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these imperial fireworks, Mr. Horowitz sent up great
golden rockets filled with jewels, not gunpowder. And
the result, happily preserved in this album, is in its way
as sumptuous, as mysterious, and as moving as the time-
stopping Byzantine mosaics at Ravenna.

Meanwhile, as lightening the shadows of these monu
mental structures, Mr. Horowitz also gave us, with an in-
c¢ffable silken flourish, the runaway grace of Chopin’s brief
F Major Etude and—as an encore—Moszkowski's cven
briefer Etude in A-flat. Disbelieving shades of Milton
Babbitt. Who, since Xavier Scharwenka and Paderewski
plays Aloszkouwski?

At the end, with the audience howling for a block-
bustcr, Mr. Horowitz crowned the whole unlikely event
with a master stroke of arrogant humility. His final encore
was Schumann's hushed little Tranmerer. And it is played
with the kind of ultimate simplicity that only comes when
years of labor and vigilant inner listening have deciphered
the surprisingly childlike recipes of profundity

After the stage lights were extinguished, much of the
audience mobbed the street behind Carnegie Hall to wit-
ness the pianist’s departure. Passersby might well have
thought that the Beatles were about to emerge, and as
Mr. Horowitz was taken through the crowd to his car
between guards. a young man suddenly thrust his hand
aloft as if burned and shouted, "I touched him, [ ronched
him!" It was the sort of thing you might have heard at a
mediceval coronation, and it is produced by something not
very widely credited today: namely, magic. And not even
the other recordings by Mr. Horowitz contain quite as
much of it as this onc. Robert Offergeld

® ® VLADIMIR HOROWITZ: Horowitz at Carnegie
Hall. Bach-Busoni: Organ Toccata in C Major. Schumann:
Famasy in C Major: Tranmerei. Scriabin: Sonata No. 9 in
F Major; Poent in F-sharp Major: Etnde in C-sharp Minor.
Chopin: Mazurka in C-sharp Minor: Etude in IF Major: Bal-
lade in G Minor. Debussy: Serenade [or the Doll. Mosz-
kowski: Etude in A-flat Major. Vladimir Horowitz (piano).
CorumMBia M2S 728 two 12-inch discs $11.98, M2L 328
$9.98

FROM THE RCA ARCHIVES:
SERKIN AND TOSCANINI

An electrifving perforinance of Beethoven’s Fourth
Piano Concerto from a 1944 radio broadcast

ONSIDERING the number of Toscanini broadcast per-

formances still available to RCA Victor for release

the company has, during the last several years. been some-
what less than gencrous. Comumercial considerations

including the fact that nonc of these recordings are in
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sterco—may be partly responsible: there is no denying
the fact that the artist who is no longer alive does not
sell as well as the one who is. Therefore, the record-collect-
ing public must share the blame for having failed to buy
the already issued older treasures in sufficient quantity to
encourage the record companies to release more like them.
There is no excuse, for cxample, for a serious collector’s
failing to acquire the newly issued historic recording of
the Beethoven Fourth Piano Concerto, as broadcast by
Rudolf Serkin, Toscanini, and the NBC Symphony on
November 26, 1944.
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Rrporr Serkis
Precise. strong piano execution

Serkin, of course, is very much alive and still playing,
but the collaboration of two such distinct and powerful
musical personalities is a rare occurrence in our musical
life. The rclease of this disc. which makes it possible to
hear this unique interpretation more than twenty ycars
after the original broadcast, is an event of the greatest
magnitude. and the fact that it is not in stereo, nor cven
recorded under ideal studio conditions. is unimportant.

During this period of his life Toscanini's view of Bee-
thoven was a controlled, even tight one. Although lyricism
is never sacrificed, there is little Icisure in his interpreta-
tion here. Scrkin's playing matches this approach per-
fectly. Their combined performance of the Fourth
genuine partnership—is much closer in spirit to the dy-
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namism of the "Emperor’”” Concerto than to the Mozartean
graciousness of Beethoven's ear<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>