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r /Amplifier. ..
ip you expect from Scott
sted low price

the panel. The integrity and dedication in ceives innumerable unsolicited letters from
craftsmanship mean quality not just where delighted owners and why leading audio
it shows, but where it counts, experts and critics give Scott products ex-

ceptional plaudits. Audio magazine called
The 345 Tuner/Amplifier adds lustre to the the Scott 340B “a top-notch tuner amplifier
proud Scott tradition. The real distinction, as ...in fact a top-notch tuner and a top-
with all Scott products, is that it will work notch amplifier”. Electronics World said
well when new...and continue to work “,.. the Scott 340 must certainly be classed
well indefinitely. as one of the finest integrated stereo

tuner-amplifiers we have tested.” The new

UNIQUE 2 YEAR WARRANTY Model 345 will merit equivalent praise and
Scott offers a unique two year warranty on recommendation as a triumph even by
all its products. This is one reason Scott re- Scott standards.

FEATURES
a Tape head input for any popular tape deck.

e Lower-impedance tape output for full frequency re-
sponse on tape recordings.

Unique Scott phase-inverter using compactron tubes
for low distortion, cooler operation, and good over-
load recovery.

Thermodynamically designed vents assure constant
air circulation over tubes for long, trouble-free life.

e Aluminum chassis for high conductivity and hum
suppression.

New Series-Gate multiplex section for amazing stereo
separation,

FM and multiplex circuits out of circuit when listening
to phono or tape. (This assures low noise and cleaner
tape recordings.)

0 Smooth operating ball-bearing flywheel drive.
Effectively four stages of limiting for quiet FM
listening.

e DC filaments on all preamplifier tubes for lowest hum.

@ Fast-acting stereo indicator instantly shows when you
have tuned to a stereo broadcast. Works even in the
monophonic control setting.

A separate tuning indicator reliably shows when you
have tuned station properly. (Ordinary tuner-ampli-
fiers combine this feature with the stereo indicator.)

d Loud Loud Speak
| for balance) Compensation On-Off

R 100 FOR MORE INFORMATION

Power Low Level Output Tuning
On-Off ( for tape, headphones)



Setting by George Clark Associates, Boston

A magnificent setting for the superb new Scott 345 tuner/amplifier.
The classic simplicity of line graciously accents the finest

decor, be it traditional or contemporary. At less than $350,

the 345 will truly delight you, your wife, and your wallet.




New 345 Tune

the engineering leadersh

The 345 is an exceptional accomplishment
. even for Scott. It combines the features,
the performance, the specifications of sep-
arate tuners and amplifiers costing nearly
$100 more. Achieving this rare combination
of top performance and top value took many
long months of painstaking research and
around the clock work from the most imagi-
native engineering minds in high fidelity . . .
The Scott Advanced Development Group.

Their achievement is based on an entirely
new approach to tuner /amplifier design.
This new instrument delivers better than

AMAZING SENSITIVITY

Scott's new “pulse suppression limiting’’
circuit provides effectively four stages of
limiting for improved suppression of im-
pulses such as ignition noise, apartment
house elevators and refrigerators, The 345
utilizes the same silver plated front end
as the professional Broadcast Monitor
Scott tuner used in the now famous Telstar tests. Scott tuners
have an exceptional reputation for reliability. This is why they
are selected by the experts for critical off-the-air monitoring,
broadcast relaying and other professional applications. Scott's
high cross-modulation rejection guarantees that strong local
stations will not blot out weak distant stations.

LIFE-LIKE STEREO

The stereo separation of the Model 345 is
probably the greatest of any combined
tuner-amplifier ever produced. Scott-de-
veloped Time-Switching multiplex circuitry
made stereo broadcasting a practical real-
ity. The unquestioned superiority of this
circuit led to its rapid adoption by most
other leading manufacturers of hi-fi equipment. Now Scott en-
gineers have attained the theoretical limit of possible present
performance with a new Series-Gate version of the Time-
Switching circuit. Stereo separation of the 345 exceeds that of
most FM stereo broadcasts! Once again Scott engineering
innovations and leadership set a new standard for the industry.

FULL POWER

i Scott has developed a completely new cir-
cuit utilizing compactron tubes, described
by the engineers as *' . low impedance,
symmetrical drive.” This means that you
® Bet power enough for any speaker system,
* cooler operation, complete stability with
any speaker load (or even with no load),
and vnrtually unmeasurable distortion. Many amplifiers can
provide plenty of power at the midrange frequencies, but this
is not where the power is needed. It is in the critical bass region
that reserve power is essential. It is here that this new Scott
circuit, combined with massive output transformers, provides
the solid sound that separates the best amplifiers from more
ordinary equipment,

CONTROLS Scratch  Tape

at an unexpe

60-watts of power all the way down to the
lowest frequencies where it is most needed
for true, deep bass . . . its stereo separation
is better than 30 db... FM sensitivity is
better than 2.2 uv ... yet the price is less
than $350.00.

HANDSOME NEW STYLING

The 345 is an extraordinarily handsome
piece of equipment. It will bring you a music
center that adds quiet dignity and pride to
any home. But, while styling is important,
the real reason for buying Scott lies behind

Input  Selector Dual Dual Clutch
Filter  Monitor Bass Treble (clutche

CIRCLE READER SERVICE NUMB



3 remarkable engineering developments
in the new Scott 345 Tuner /Amplifier

give you more performance
for more years at lower cost

1. Low Impedance, Symmetrical-Drive for more power, longer life,
cleaner sound.

2. Series-gate time-switching multiplex for the ultimate in
life-like stereo.

3. Pulse-suppression limiting for quiet, noise-free
FM listening.

H. H. SCOTT INC., 111 POWDERMILL ROAD, MAYNARD, MASS. DEPT. 24505

Rush me complete details on the new 345 stereo tuner /amplifier. Be sure to
include your new 1964 Guide to Custom Stereo. i

: NAME_ _ — - _ — - — —_—
{  ADDRESS e
cITy _ 7ZONE STATR.
Export: Scott International, 111 Powdermill Road, Maynard, Mass., TWX HIFI.

Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto.




consider this... with other units

now offering counterweighted tone arms,
oversized turntables, precision motors...

what makes the Garrard g 9 E1¥s

You see before you three parts of the
great Type A Automatic Turntable:

The counterweight-adjusted, dy-
namically balanced tone arm
(which tracks the cartridge of vour
choice at the lowest pressure speci-
fied by the manufacturer).

The exclusive “sandwich” turntable
system (a) ribbed rubber mat (b)
heavy, cast, non-ferrous outer turn-
table (c) sound-deadening foam
cushion (d) inner drive table...the
entire assembly weighted and bal-
anced for rumble-free, fly-wheel
action.

3 The Laboratory Series® humless,

* noiseless, high-torque motor...de-

veloped for the Type A, engineered
and built by Garrard.

However, these are only parts, and rec-
ord playing units by other manufac-
turers offer some features reminiscent
of these.

Then what makes the Garrard so spe-
cial? Simply this...the Garrard is far
more than the sum of its parts.

Creative engineering, rigid quality con-
trol, and 50 years of experience have
joined together to make the Garrard
an enduring source of satisfaction and
pride to a legion of sophisticated ad-
mirers.

You'll find the Garrard a genuine
Ra o pleasure to own. Over the years, your
m' -y— dealer has found it the same pleasure
to recommend. That's why more people
continue to buy Garrard than any other
high fidelity component. They buy it
for precision, for performance and to
enjoy the convenience of single and
automatic play, both at their fingertips.

But mainly, they buy it because it’s a
Garrard, and those who really know
fine equipment have confirmed that a
Garrard is indeed something special.

There is a Garrard Automatic Turntable for
every high fidelity system. Type A, $84.50; AT6,
$59.50; Autoslim, $44.50. For literature, write
Dept. GE-12;, Garrard, Port Washington, N.Y,

World’s Finest

CIRCLE NO. 11 ON READER SERVICE CARD
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EDITORIALLY
SPEAKING

by FURMAN HEBB

N cask vou may have wondered. we have learned, since last month,
I that the paperbase recording of Glenn Gould's So You Wani to
Write @ Fugue that was bound into last month’s Baroque issuc should
Jast for two hundred plays —surely enough 1o satisfy cven the most
ardent fugucophile. \We have played one of our office copies over
twenty times without its showing any deterioration of sonic quality
or increase in surface noise. As a matter of fact, we were happily
surprised by the recording’s sound quality and general quictness.
Particularly, we had expected to have to bear with a considerable
amount of surface noise, and we were amazed to hear just how little
noise there was. The people at the division of Columbia Records that
produced the Auravision recording for us deserve an cnormous
amount of credit. The only problem concerning the recording that
has come to our attention is that, to play it with some older record
plavers, tracking pressure should be increased a few grams.

Our present plans are to include paperbase recordings in one or
two issucs cach year. Also. we are investigating the possibility of
offering special 12-inch long-playing records as sonic supplements
to selected articles. Essentially, these would be audio counterparts of
the articles, containing musical illustrations, and would be sold for
a dollar or two.

After the sublimities of last month’s Baroque issue, it is an inter-
esting experience to take ofl our musical hats and put on our technical
hats for this issue, which concentrates on transistors. For the next
several issues, in fact, our technical department will receive quite a
workout. Next month we will spotlight stereo amplifiers, the follow-
ing issue Julian Hirsch will present a comprehensive test report on
the newest stereo cartridges, and August will see our annual loud-
speaker issue.

Lest you think we will be neglecting matters musical, however, we
have in progress, in addition to other musical features, what should
be a distinguished series of articles about the key figures in American
musical history. Ray Ellsworth’s two-part study of the ninetcenth-
century critic John Sullivan Dwight, in the February and March
issues, was the first article in this series. More will appear in our
issues during the late summer and carly fall.

P eI a2 add s addddesdssadssssssssstssssssss

Coming in June’s HiF1/SteErREo REVIEW—On Sale May 22

A BUYER'S GUIDE TO STEREO AMPLIFIERS
by Hans H. Fantel

HOW MUCH POWER DO YOU REALLY NEED?
by Julian D. Hirsch

THE LEGENDARY JEAN DE RESZKE
by Ray Ellsworth
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Mel

Stereo

Tape

Special!
4-Track &
3M Cartridge

CHOOSE FROM THE

Save one dollar off

your d
Cate to your dealer, Offer
I Purchased The Following

Name
Address
City.

expires 5/31/64
Tapes

230 N. Michigan Ave,

» Chicago 1, mt

COMPLETE MUSICTAPES CATALOG WHICH
INCLUDES... Unlted Artlsts, Hi Fi Tapes, Mahalo, Elektra, Everest, Crescendo, and others

MARANTE 5 IR @ JS PURACE & M CABLY
G0N COFIS + ALY MANTIRG « LAY WL

MUA-SP-1—SOUND TRACK & FILM SCORE: Selections Frem
Four Nit Sound Trachs & Film Sceres - West Side Slory, Marla
Tonight, Somewhere, | Feel Pretly, Theme From [xodus, Never
On Sunday Mamn and End Titles, Take the ‘A’ Train, Mood
indigo, Guitar Amour, Paris Blues (Supcrpah)-n 95

MUA SP2—SUPERPAK: THEMES FROM CLEOPATRA, Ferrante &
Teicher—Caesar And Cleopatra; Anthony and Cleopatra: IRMA
LA DOUCE, Soundtrack—Main Title; Meet Irma; This Is The
Story; Nestor, The Monest Policeman: But That's Another Story,

MONDO CANE, Soundtrack—Life Savers Girls; The Damned
Island; Girls And Sailors; Hon Kong Cha Cha Cha; Breanfast
At The Colony. The Last Flight;: China Tarantella; LAWRENCE
OF ARABIA, Ferrante & Teicher—Theme From Lawrence of
Arab12-37.95

Atepe Wrkd

MUA 8197 —ORIGINAL MOTION PICTURE MIT THEMES; Ferrante

& Teicher, Gens Pitney, Al Caiola & Others - Moon River, Town

Without Pity, Tonight, Guns O1_ Navarone, Ku'lx Of Kings,

Fanny, Paris Blues, One Two Three Waltz, at1a, Mappy

Thieve's Theme, Lill Marteen, Lel's Get Together, Flower Orum

g«;n; Blue Mawah, EI Cid. Pocket Fuli Of Miracies (Hot Pak)-
95

R 70l GEORGE "RIGHT PLAYS THE MIGHIV "URLIIIEI PIPE

3 y

Forever, $7 95

€EVM-7-200—BEETHOVEN: LEONORE OVERTURE NO. 3, SYM-
PHONY NO. 9 IN D MINOR, Op 125 (**Choral™); Jose! Krips Con-
‘“lln[ The Lendon Symphony Orchestra—Leonore Overture

0 maestosc ver ¢
No. 9 (**C
ec abite: Andante M

TWIN PAK-$9.95

MUA-S168—WEST SIDE STORY: Farrants & Teich
Gigi; Camnival; Three Coims In The Fountain; Fann
The Wotld In Eighty Days; West Side Story Medley; Maria;
Tonight; Somewhere; | Feel imty-v.ss

MUA-8188—$0LID GOLD GUITAR:
Cuitars; Magnific om smn, Fi
World s amn‘ Sunrise.
Guitars; 1’1l Walk The llmx leuhcl

Yaya Con Dios-$7.95

!l" 720‘—7"! OIIGINAI. HOOYNANNV TME UMELIVERS H

vnsu WHITE, John Nenrv 808 GlSSON Vnu Cm Yel( The Wour
THE DILLARDS, Reuben’s Train, BUO & TRAVIS, La Bamba; JUDY
MENSKE, wade In The water; THE TRAYELERS 3, Kkaty Cruel
THEODORE BIKEL, Rising Of The Moon, €O MCcCURDY, Josie
WILL MOLT, Three Jovial Huntsmen, OSCAR BRAND, Squid

Al Calela & Orchestra-Two
Snpln’; Moon River; The
Guns of Navaronne; Big
Guitar Boogie; Mexico;

SILDEN T IESTRMENTALS
AL CAIOLA swruss wro secsesins
Eam

SAULTE T0
GLENN
MILLER

— o B
ot § Bty May

- A

MUA-8142—COLDEN NIT INSTI\IH!NIAL!; Al Caiola & Orches.
tra; Caicutts; Wonderiand 8, ght; Mearts Of Stons; Bounty
Munt Asia Minor; Monky- k Pan Two; Bonanza; Apache;
Ja Da; Wheels; Ram-Bunk-Shush; Pepe-$7.95

MM 4001—EASY MULA; Charies Kalpe And Mis Nappy Hnllmls.
Lovely Mula Mands; Little Brown Gal; Lehuanani: MNaws

y; To You t Alohs; Sea Breere (bua M. I)
Nukilau; My Yellow Ginger Lei; Out On The Beach At Waikiki;
ne& Your Eyes On The Nands; My Littie Grass Shack; A Sou
Of Oid Mawaii-$7.95

ATTENTION DEALER: $1.00

MUS

MAY 1964

MCH 76—SALUTE TO GLENN MILLER; Billy May and The Or.

chestra-Anvil Chorus, Little Brown Jug, Too Little Time, Amen.
can Patrol, A Slrln’ Ot Pearls, Pennsylvania 6-5000, Tuxedo
Junction, Song Of The Volga Boatman, In The Mood, Moon-

light Serenade-$7.95

MP 7256-STAN GETZ GREATEST HITS . Long Istand Sound: Mar-
cia; Indian Summer; Crazy Chords: The Lady In Red: Wrap
Your Troubles In Dreams; There's A Small Hotel; I've Got You
Under My Shin; What's New, Too Marvelous For Words; My
01d Flame-$7.95

MUA-T-183—TWIN PAK OF MOTION PICTURE AND BROADWAY
HITS - Lawrence Of Arabia; Mack The Knife; The Sweetest
Sounds; Magnificent chn. Diamond Head; | Believe In You;
El Cig; wrm Kind Of Fool Am ); Song From Moulin Rouge;
Theme from Mutiny On The Bounty; Baby Elcnnm Walk; Iheme
From The Brothers Grimm; Lisa; Taste Of Money; Little Girl
Blue; Love Theme From Phaedra; Till There Was ou; Butterfly
(Un Bel Dei)-$9.95

7180—THE LIMELITERS-The Hammer Song; Battle At Gandessa;
Charlie The Midnight Marauder; Ihankoye; When | First Came
To This Land; Malaguens Saleross; The Bear Chase; The Burro;
Gari Gari; John Menry The Steel Driving Man; Timas Are Got-
ting Nard: Lonesnme Traveler.§7 95

R.902 - DUTCH BAND ORGAN = Wonderfvl Copenhagen; Cuddle Up
A Litrle Closer; Tennessee Waliz; Did Yov Ever See A Dreom
Wolking?; Du Kannst Nicht Trev Sein; Patricio; Que Sera Sere,
Pretty Boby: Should |; | Get The Blues When It Roins; Bive Tongo,
Under The Dovble Eagle March. $7.95

MUA $105—MONDO CANE—SOUNDYRACK; Riz Ortelani and
Nino Oliviero—Life Savers Girls; The Damned Island: Girls
And Saitors; Hong Kong Cha Cha Cha: Breakfast At The Colony:
The Last Flight; Dog Heat; China Tarantella; Free Way; House
Of Deatnh; Pergatory: Repwhtn Street; The Festival Of The
1 Cargo Cult-$7.95

== = EXODU
NEVER ON SUNDAY-~
wn w=THE APARTMENT :
THE MAGNIFICENT SEVEN

THE ALAMO
THE BIC COUNTRY
10 L

MUA-8122—GREAT MOTION PICTURE TNEMES (Variows Artists);
Exodus; Never On Sunday; The Apartment; The Magnificent

en; The Alamo; The Big Country; | Want To Live; The
Vikings; The Un'c!llv"! On The Beach; Some Like It Mot;
God’'s Little Acres; Solomon & Sheba, The Horse solaiers.
The wonderful Country; Smite.37.95

R-806 - TABOO, Arther Lymes — Toboo; Kalvo, Ringo Aiwake;
Sea Breeze, Misirlov, China Clipper, Sim Sim, Korsumi Love Themes;
Corevon, Akoko Folls, Dahdll Seyo, Hilo March. $7.95

red when accompanied with certificat

FOR COMPLETE CATALOG WRITE:

ape INC. 230 N. Michigan Ave., Chicago 1, Ill.
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NATURE
LOVERS .

Record nature sounds.
Set on auto operation.
Sound starts and stops
it automatically.

SLIDES
& SOUND |

Built-in automatic syn-
chronizer advances
slides; coordinates them
with commentary or
music.

SECRET
RECORDINGS ...

=

For investigations, inter-
rogations, gathering of
evidence. Works unat.
tended. Voice starts and
stops it.

DICTATION ...

Use voice operation or
remote-control micro-
phone. Dictate anywhere
— office, home or on the

road.

MUSIC WHEREVER YOU GO . . .

radio or records.

World's First

Enjoy music at the beach, on your boat, anywhere.
Play commercial tapes or your own selections from

-

Fully-

Automatic Voice-Operated
Portable Tape Recorder!

CONCORD

330

You'll find all sorts of “hands-free” uses for
Concord's amazing portable 330 — applications
not possible with an ordinary recorder. You
don’t even have to be there. Sound starts it;
sound stops it. Just set it and forget it! O The
330 is packed with features : automatic slide
projector advance; automatic Synctrol for home
movies; automatic self-threading too! Up to

6 hours playing time on 5" reels; 2 speeds; VU
meter/battery life indicator and an optional

AC adaptor. O See your Concord dealer right
away for a demonstration. Under $200.00.*
Other Models to $450.00.

For Connoisseurs Of Sound

CONCORD 330

CONCORO

LETTERS

TO THE EDITOR

Unvarnished Compliment

@ I'd like to compliment you on your
February issue. “Controlling Listening-
Room Acoustics,” by Roy Allison, was
especially good. It induced me to get out
a tape measure, scratch pad, and slide
rule and make some calculations concern-
ing my listening room’s acoustics. It was
the first time I had ever been able to de-
termine why my listening room sounds so
good. Several of my friends have made
calculations on their rooms, too.

I particularly enjoyed “The Unvar-
nished Facts about Hi-Fi.” The bit about
the Fletcher-Munson effect was wonder-
ful, as were the answers concerning too-
inquisitive not-so-technical wives, cold
solder joints, and how to up-date a radio-
phonograph console.

I look forward to more humorous arti-
cles in future issucs.

LoreN R. BrowN
Clemson, S.C.

@ I laughed myself silly reading Jim
Wilder’s article about the “Unvarnished
Facts about Hi-Fi.” It is properly framed
and now hangs near my system.
CHARLES O. GRAFF
San Francisco, Calif.

Radar Interference

® Furman Hebb’s editorial in the Feb-
ruary issue about the interference caused
in the Pittsburgh area by the Air Force's
AN/FPS-24 radar transmitters was cs-
pecially interesting to me, because we are
bothered by a similar installation here in
Great Falls. 1 certainly agree that it
should be the responsibility of the Air
Force to correct the situation,

In the meantime, could you suggest
any way to reduce the effects of the inter-
ference? The buzz every twelve seconds
is driving me batty.

Doxarp R. Hicke
Great Falls, Montana

We must regretfully reply to Mr. Hicke
that the problem is too difficult for long-
distance diagnosis, and that he should
seek expert help locally, either from the
Air Force or from a qualified service
technician.

| ® I read Furman Ilebb’s February cdi-
torial with amusement and irritation. Mr.

One-year subscriptions to HIFI/STEREO REVIEW may be purchased in Australian pounds (2/18);
English pounds (2/4/6); French francs (31); Dutch gullders (22\

francs (310): Danish kroner (43);

Hebb wants the radar installation in
Pittsburgh to be moved because its beeps
are being picked up by hi-fi sets. He is not
only off base; he is clear out of the ball
park. He thinks it’s okay for us all to
be blown to hell just so long as we can
be sitting on our fat rear ends listening
to La Traviata at the moment we enter
eternity.

The fact is that the radar beeps are
picked up because the hi-fi equipment
was poorly designed. If you want to
blame anyone, blame the hi-fi manufac-
turers who take short cuts in design and
offer little or no shielding.

A. Frankun CorLier, K4DOL
Montgomery, Alabama

We would like to reassure Mr. Collier
that we do not look forward to being
blown to hell no matter what the accom-
panying music—though if we had to pick
some, it would definitely not be Traviata
. . . more likely something like “The
Entry of the Gods into Valhalla” from
Das Rheingold.

Regarding the “poorly designed” hi-fi
equipment supposedly responsible for
picking up the radar beeps, could it really
be so badly designed that, as we said in
the editorial, an expert could not correct
it after twenty-two hours of trying?

IVe wonder if Mr. Collier might not
view things rather differently if an Air
Force AN/FPS-24 radar were to take
point-blank aim at his short-wave radio.

Whose Cottonfields?
@ Joc Goldberg, in his January review of
the Staple Singers’ album “This Land,”
refers to “the traditional Cottonfields.”
In reality, this song was written by the
late folk singer Huddie “Leadbelly” Led-
better. For some time people were under
the impression that Cottonfields was a
traditional song, and it was identified as
such on the popular recording by the
Highwaymen. Shortly thereafter, Lead-
belly’s publisher sued to have this song
copyrighted, and was successful.

Joun REvNoLDS

Bronxville, N. Y.

Axe Grinder?

@® I don’t know why William Flanagan
has an axe to grind with Robert Craft,
but I wish he would grind it somewhere
other than in the pages of your magazine.
L.ook at Flanagan’s review of Volume
Two of the Columbia Schoenberg series
(February). None of the works or the
performances get anything like a decent

(Contmucd on page 8)
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To fulfill every

musical requirement

in a home musie system

KLH designed it. KLH builds it.

The KLH Model Sixteen Transistorized Integrated Music Amplifier

The Model Sixteen is an all-transistor, stereophonic amplifier-preamplifier
designed to satisfy, without compromise or quibble, every musical
requirement of the knowledgeable home listener, even if he is quite
willing to spend more. Through a careful selection of the performance
characteristics essential to the reproduction of music, and a full ex-
ploitation of the advantages now available through the use of transistors,
we have been able to produce an amplifier which is moderate in price
yet will meet the needs of listeners who insist on the highest quality.

It is no accident that the Model Sixteen was created by a company
which has already made more high quality transistor amplifiers than
all other component manufacturers combined. The Model Sixteen is
uniquely compact in size, light in weight and simple to use. Since its
performance will not deteriorate with use, it is reliable beyond the
potential of any tube amplifier. Most important of all, the Model Sixteen
sounds, while playing music at the same relative levels heard in the con-
cert hall, indistinguishable from the most expensive amplifiers available.

® Stereo power output is a minimum of 100 watts music power (50 watts
ger channel), 70 watts steady state, on a full power band width of
5 to 20,000 cps, into 8 ohms (2 db less into 16 ohms).
22 transistors, 8 diodes
Complete protection against accidental shorting or opening of speaker leads
Controls: On-Off, Program Source, Volume, Balance, Bass, Treble,
Loudness Compensahon Stereo-Mono, Tape Monitor,
High Frequency Filter, Speakers In-Out
Inputs: Phono, Tuner, Tape, Aux. 1, Aux, 2
Outputs: Speakers, Record, Headphones
Dimensions (in cabinet): 534 ”H x 124”W x 1014”D
Guaranteed (parts and labor) for 2 years in normal use
$219.95; Oiled walnut cabinet $19.95. Slightly higher in the west

b
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..““’ KLH RESEARCH AND DEVELOPMENT CORPORATION

It

\l 30 CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS
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review. Most of what is there is confused,
contradictory, and trivial. I could write a
better review in ten minutes. There is,
however, a swipe at Mr. Craft, an oblique
questioning of his abilities as a conductor
of the music of Schoenberg. This is not
the first such questioning to appear in
Flanagan’s reviews of Craft's recordings.
In his December 1962 review of Craft’s
Varése disc, Flanagan made similar
noises. No, I'll take that back—the Varése
review made less devious castigations ad
hominem. Mr. Flanagan has simply gone
from bluntness to gossip.

I don’t sce any point in publishing such
reviews. Ad hominem statements, whether
direct or oblique, are irrclevant to a re-
viewer's task. Mr. Flanagan might just as
well have quoted from a first-aid manual
as written these reviews—it would have
been more interesting and less annoying.

Rosert J. LEvY
Durham, N. C.

Mr. Flanagan replies: “After reading
Mr. Levy's letter, I leafed with no small
alarm through back issucs of this maga-
zine, and was myself as surprised as Mr.
Levy will no doubt be to discover that,
with the exception of the most recent
release, I have had virtually nothing but
praise for Robert Craft's recorded per-
formances over the three-ycar span [
have been reviewing for 1iI'1/STEREO
Review. And even in this case, when I
might have exercised a critic’s preroga-
tive and pronounced that these late-
Schoenberg performances were for me
without passion or emotional conviction,
I gave the conductor the bencfit of my
own doubt by pointing out that the mu-
sical complexity and unfamiliarity of
these works makes higher-level perform-
ance cvaluation a matter of speculation
for all but a handful of Furopean and
American musicians—among whom I do
not number myself.

“I assume that what Mr. Levy is really
complaining of is my sniping at the sen-
tentious hogwash and cultist distortion
that Mr. Craft and some of his associates
offer us as analysis and background for
the music that, in spite of it all, we must
be grateful to him for making available.
I might quote, for example, from the
booklet accompanying Volume One of
the Schoenberg scries. Mr. Craft, dis-
cussing enthusiastically the wonders of
Erwartung, tells us that in comparison
to Schoenberg, Debussy as a harmonist
‘scems to be describing the same circle
again and again. Or, ‘4 few measures
of Erwartung are cquivalent to a whole
summit conference between Fricka and
Wotan.” Obviously Ar. Craft is patron-
izing the achicvements of Debussy and
Wagner for what he must feel to be the
necessary cause of Schoenberg’s music.
IWhat clse would explain the outright
demagogy that is rccurrent in his criti-
cal writing? The technique seems to me

8

to be a disservice both to Schoenberg's
music and to the record-buyer who ap-
proaches it with carnest curiosity. If my
saying this constitutes having ‘an axe to
grind’ against Robert Craft, so be it.”

Squaresville’s Popular Song

@®This letter probably represents the opin-
ion of less than one per cent of your read-
ers, but I just happen to like rock-and-roll,
as well as classical music, and I simply
detest the kind of popular song Gene Lees
exalted in his January 1964 article “The
Decline of the American Popular Song.”

I wasn’t around when the big bands
were, but I think the present-day material
that Lees believes is good is pallid, sterile,
and sleep-inducing. When 1 listen to the
music he abhors—rock-and-roll—I hear
lively rhythms and imaginative accom-
paniment—who really cares about the
“accurate intonation” Lees praises so?

In defense of teen-agers, I think they
seek music with which they can identify.
music that expresses themselves, and not
a previous generation’s hand-me-downs.
They do not want to listen to artists who
are old cnough to be their parents or
grandparents.

Naturally T disapprove of the scandals
in the recording and broadcasting indus-
tries, but this is no reason for regressing
from swingin’ rock-and-roll all the way
back to Squaresville.

Dean G. Carayaras
Castleton, New York

Mr. Lees replies: “I can sympathize
with AMr. Calamaras’ point of view—when
I was a kid, I liked classical music and
Gene Autry records! If Mr. Calamaras
can find rhythmic interest in endless trip-
lets, and if he finds the simple tonic-
subdominant-dominant chord relation-
ships of rock-and-roll music ‘imaginative,
that’s his right. There is nothing wrong
with making records for adolescents; but
when adolescent taste dominates an entire
industry, then there is something wrong.
Mr. Calamaras failed to understand the
point of my story: I too object to the end-
less rerecording of 1930°s material. I be-
lieve it is time the industry gave the public
something in popular music other than a
choice between trash and nostalgia.”

Hot, Cold, and Honest
@® \With Gene Lees now on your record-
reviewing staff, you have two of the deep-
est “experiencers” in listening: Lees,
sometimes overhot but screamingly hon-
est, and Nat Hentoff, sometimes over-
coldly understating but just as hotly
needling. I seldom agrec with ecither,
but I wouldn’t miss anything they write.
\WiLLis CoNoOVER
“Music USA,” Voice of America
Washington, D. C.

We think Joe Goldberg is a pretty
fair “expcriencer” too.

(COMPLETE LISTING

OPERA
HIGHLIGHTS
RECORDS

Beethoven: FIDELIO, with Ludwig, Vickers,
Berry, Frick; Klemperer conducting

(S) 36168

Bellini: NORMA, with Callas, Corelli, Lud-
wig; Serafin conducting (S) 35666

Berlioz: LA DAMNATION DE FAUST, with
Gedda, Souzay, Gorr; Cluytens conducting
{S) 35941

Bizet: CARMEN, Victoria de los Angeles,
Gedda, Blanc; Beecham conducting

(S) 35818 )

Delibes: LAKME, with D'Angelo, Gedda,
Blanc; Prétre conducting (S) 36107
Donizetti: LUCIA DI LAMMERMOOR, with
Callas, Tagliavini; Serafin conducting

(S) 35831

Gounod: FAUST, with Gedda, Victoria de
los Angeles, Christoff, Blanc; Cluytens
conducting (S) 35827

Lehar: THE MERRY WIDOW, The Sadler’'s
Wells Opera Company and Orchestra (in
English) (S) 35816

Leoncavallo/Mascagni: PAGLIACCI/CA-
VALLERIA RUSTICANA, with Callas, di
Stefano, Gobpi: Serafin conducting 35345
Massenet: HERODIADE, with Gorr, Cres-
pin, Mars; Prétre conducting (S) 36145
Moussorgsky: BORIS GODOUNOV, with
Christoff, Ouzounov, Lanigan, Diakov, Lear;
Cluytens coqducting (S) 36169

Mozart: COS1 FAN TUTTE, with Schwarz-
kopf, Ludwig, Kraus, Taddei, Berry, Stef-
fek; Bohm conducting (S) 36167

Mozart: DON GIOVANNI, With Wichter,
Schwarzkopf, Sutherland, Sciutti, Taddei,
Alva; Giulini conducting (S) 35642

Mozart: THE MARRIAGE OF FIGARO, with
Taddei, Schwarzkopf. Moffo, Wachter, Giul-
ini conducting (S) 35640

Nicolai: THE MERRY WIVES OF WINDSOR,
with Frick, Mathis, Wunderlich; Heger con-
ducting (S) 36149

Offenbach: ORPHEUS IN THE UNDER-
WORLD, The Sadler's Wells Opera Com-
pany and Orchestra (in English) (S) 35903
Ponchielli: LA GIOCONDA, with Callas,
Ferraro, Cossotto, Cappuccilli; Votto con-
ducting (S) 35940~

Puccini: LA BOHEME, with Callas, di Stef-
ano, Moffo, Zaccaria; Votto conducting

35939

Puccini: MADAME BUTTERFLY, with Vic-
toria de los Angeles. Bjorling, Sereni;
Santini conducting (S) 35821

Rossini: THE BARBER OF SEVILLE, with
Gobbi, Callas, Alva; Galliera conducting
(S) 35936

Strauss: DER ROSENKAVALIER, with
Schwarzkopf, Ludwig, Wéchter; von Kara-
jan conducting (S) 35645

Verdi: AIDA, with Callas, Tucker, Gobbi;
Serafin conducting 35938

Verdi: LA FORZA DEL DESTINO, with Cal-
las, Tucker, Capecchi, Rossi-Lemeni; Sera-
fin conducting 35432

Verdi: LA TRAVIATA,with Victoria de los
Angeles, de! Monte, Sereni; Serafin con-
ducting (S) 35822

Wagner: TANNHAUSER, with Hopf, Grim-
mer, Fischer-Dieskau, Frick; Konwitschny

conducting (S) 35685
& (S) indicates stereo availability }
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MAGIC
MOMENTS
IN MUNIC

From Angel Opera

In every opera there are magic moments when
the entire audience is captured by a thrilling,
memorable aria, a favorite duet...these are mo-
ments all of us enjoy hearing again and again...
highlights that should be in every collection.

Angel has packaged these highlights for you in single disc albums,
taken from the original master tapes of the complete Angel opera
sets, performed by world famous artists. Each album includes a
libretto containing an English translation of the selections and
the opera story. Your record dealer can obtain for you any or all
of the 26 magnificent albums in this Opera Highlights Series.

NEW HIGHLIGHT ALBUMS JUST RELEASED
From the complete operas

Highlights from: Fidelio with Ludwig and Vickers, Cosi Fan
Tutte with Schwarzkopf and Ludwig, Boris Godounov with
Christoff, The Merry Wives of Windsor with Frick and Lakmé
with D’Angelo and Gedda.
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ELIMINATE
ALL OF YOUR
STEREQ CARTRIDGE
PLAYBACK
PROBLEMS

GRADO
TRACER BEAM

STEREO
CARTRIDGES

Eliminate inner groove distortion.

Eliminate completely “*Shattering,”” and buzzing
during playback.

Play both stereo and monaural records.

Be completely non-critical to installation problem and
still perform superbly.

Track in o good tone arm at 1 gram or less
(not just make sound but trace with low distortion!)

Work in all record changers and aulomatic turntables
at up to 6 grams.

Have IM distortion of no more than 2% af the highest
recorded levels and maintain 1% or less IM distortion for
normal recorded levels,

STYLUS ASSEMBLY REPLACEABLE BY CONSUMER!

MK | STEREO CARTRIDGE $75.00
MK Il STEREO CARTRIDGE $49.50
MK 11l STEREO CARTRIDGE $37.50
MK IV STEREO CARTRIDGE $27.50

For further information please write:

GRADO LABORATORIES, INC.
4614 Seventh Ave., B'klyn 20,N.Y.
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SOUND AND THE QUERY .=

| Noisy Controls
‘ Whenever the tone and volume
o controls on my amplifier are
moved, they produce a crackling sound
in my speaker. What is causing this, and
| is there any cure?
STEPHEN MAYE
Cambridge, Mass.

Noise in a control is almost always
o caused by momentary loss of con-
tact between the moving element (the
wiper) of the control and the resistance
element. This loss of contact may be due
to dirt, oxidation, wear of the resistance
element, or simply a loss of pressure in
the spring-loaded wiper element. The
first two causes can be eliminated by
judicious application of a volume-control
cleaner (available in pressurized spray
cans at electronic-parts suppliers). Clean-
ing will cure most noisy controls, but
noise caused by wear and mechanical
problems is best eliminated by replacing
the control.

|

B-plus Voltage Regulation
In the past several years I've no-
o ticed that the term “voliage regu-
lation” is appearing more and more
frequently in amplifier specifications. Is
this an old problem that has suddenly
been rediscovered, or is there something
in the new amplifier circuits that makes

it necessary:

Pavr BoweN
Nutley, N. J.

A Voltage regulation in amplifiers re-
of

ers to the stability of the power-
| supply or B-plus voltage. Ideally, if an
amplificr has a B-plus voltage of, say,
400 volts when no signal is going through
the amplifier, the B-plus voltage should
| still be 400 volts when the amplifier is
| delivering its full output power. Prac-
| tically, however, the B-plus voltage may
drop by as much as 10 per cent. This
voltage drop can be cxplained simply. A
pair of EL34 output tubes in a 50-watt
amplifier. for example, draws a total of
about 130 milliamperes of current when
no signal is going through the amplificr.
I hen the amplifier is driven to full out-
put, however, the total current flow
through the tubes is approximately 200
milliamperes.

If the amplificr’s power supply has
poor regulation, the extra 70-milliam pere
drain will cause a drop in the B-plus
| voltage. With this lower B-plus voltage,
| the output tubes will not be able to de-

PRACTICAL POINTERS
ON THE INSTALLATION
AND MAINTENANCE OF
HOME MUSIC SYSTEMS

BY LARRY KLEIN

liver their full output power potential.
An amplifier with an identical circuit
but with better power-supply regulation
might be able to deliver 10 per cent more
power to the speaker.

The difference between an amplifier’s
music power and sine-wave power (also
known as rms or steady power) usually
reflects the degree of its power-supply
regulation. The better the regulation, the
closer the music-power and sine-wave-
power ratings will be.

Headphone-Impedance Matching
I own a pair of stereo headphones
e Wwhose impedance is 4 ohms per
phone. How can I match these phones
to the 8-ohm tap on my amplifier?
CHarRLES ENTERS
Orinda, Calif.

A In terms of the performance of the
o hcadphones, impedance-matching
(with or without an adaptor) is not nec-
essary. In fact, most headphone-adaptor
boxes place a resistance of 50 to 100 ohms
in series with each earphone to reduce
the signal voltage being fed to the phones.
However, even though the phones do not
need to be fed from a matching imped-
ance source, it is preferable that the am-
plifier output terminals “sce,” or be con-
nected to, a rcasonably low impedance.
The circuits of some headphone adaptors
are so arranged that when the speakers
are switched out and headphones
switched in, the amplifier is loaded by 50
ohms or less. This resistance is sufficient
to prevent possible arcing in an ampli-
fier's output circuit owing to lack of load.

Damping-Factor Controls
Several years ago most amplifiers
« had damping-factor controls, but
this feature seems to be lacking in the
latest units. Don’t modern speakers re-
quire controlled damping?
Larry BLum
Pelham, N.Y.

To my mind, the theoretical ad-
A. vantages of wvariable damping
controls never proved out in practice
the theory being that a given speaker
system works best when the amplifier is
supplying the damping factor suited to it.
Amplifiers had controls that, by means of
a combination of negative and positive
feedback, could vary the damping factor
over a large range. While a few speaker

(Continued on page 12)
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WAIT
Before you invest hundreds
of dollars in transistor
stereo components, wait for
the announcement on the
new Fisher transistor models
In next month’s issue of

HiFi/Stereo Review. You'll
be glad you took our advice.
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When it comes to sound,

EMI

accomplishes the impossible

We do it at $99.75

We even give our small loudspeakers the qualities that make the EMI
sound famous. . . the results of brilliant engineering that made the DLS-529
loudspeaker ““dangerous.”” A low bass with a great mid-range response, with-
out a “hole in the middle.” An ultra pure high with clarity and crispness.

These EMI loudspeakers are so well engineered, in fact, that they might
even put your neighbor’s $200 loudspeaker to shame. EMI’s woofers are
elliptical. The center cones are made of aluminum. And we achieved a low
fundamental bass with the high compliance edge suspension of Polyvinyl
Chloride (PVC). The tweeters have special curved diaphragms and the polar
response characteristic is vastly superior to other tweeters.

That’s why no matter where you’re sitting, you hear a vibrant, realistic,
musical range at any volume. .. a truly sculptured stereo sound. And, an-
other pleasant sound you’ll hear when you go to your EMI dealer, are the
prices. The Model 319 is $99.75*. The Model 630 is $69.75*.

*All prices slightly higher in South and West

(makers of The Dangerous Loudspeaker)

exclusively from Scope Electronics Corp. (subsidiary of Lynch Corp.)
235 East 42nd Street, New York, N.Y. 10017
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systems did produce a slightly cleaner
bass with the control at a certain setting,
varying the control usually achieved no
improvement in speaker response and
frequently causcd instability in the ampli-
fier. For these reasons, and to the best of
my knowledge, there is no recent ampli-
fier design that incorporates variable
damping.

Capacitors in Kits
In all the kits I've built, there
o have been some capacitors that do
not have instructions as to the correct
way (in terms of polarity) of mounting
them. Is there any general rule I should
follow on which lead goes to chassis
ground?
CHarLES BErGUM
Philadelphia, Pa.

I assume the paper and disc types
A. of capacitors are the ones that are
puzzling you, rather than the electrolytics,
which always have their polarities and
grounding connections specified. The cyl-
indrical paper capacitors usually have a
dark band, or the words “outside foil,”
on the end nearest the lead that should
be grounded. This outside foil lead
should be connected to ground, not be-
cause of electrical polarity, but because
of the shielding effect that results when
the outside foil of the capacitor is at
ground potential. Since the ceramic-disc
type capacitors have no outside foil, they
can be connected either way.

Mono-Stereo Phono Switch
I have a stereo amplifier that docs
e not incorporate a MoNO-sterco se-
lector switch, and my monophonic discs
played with my stereo pickup do not
sound as good as they should. What
would be the best way to install a mono-
stereo switch?
Cuester F. Turk
Elizabeth, N.].

There are scveral ways to incorpo-

e rate switching in your system, but
unless you are experienced in electronic
construction techniques, I would suggest
that you not attempt to install the switch
in the amplifier. Instead, use one of the
“outboard” switching devices available
from Lafayette Radio (stock number
MS-757, price $1.29) and elscwhere.
These little switch boxes are shielded,
are installed between the phono output
and the preamplifier input, and can be
connected in about two minutes.

Because the number of queries we
receive each month is greater than
we can reply to individually, only
those questions selected for this
column can be answered. Sorry!

HIFI/STEREO REVIEW



welcomes highest compliance cartridges for
flawless tracking even at /2 gram or under

e

stylus force applied directly at pivot preserves
perfect mass balance of tonearm

superb over-all engineering permits tilt to
almost 90 without spilling a note

precise tonearm balance with rubber cushioned

fine-thread rotating counterweight

perfect pitch for the most critical ears with
6% variable range for all four speeds

“warped” and eccentric tracking dramatizes
frictionless bearings, low tonearm mass

No wonder so many Dual 1009 Auto/Professional Turntables
have replaced both changers and manual turntables!

In September, 1963, with the introduction of the Dual
1009 Auto Professional Turntable, the quality gap
between the manual and the automatic turntable was
finally closed. “Bids fair to reduce the ‘superiority’ of
manuals from fact to fiction,”” said The American
Record Guide in its test report. “Will function as well
as any good separate tonearm,” agreed HiFi, 'Stereo
Review. “Fully capable of operating (at) 0.5 gram, as
rated,” confirmed Electronics World. And so went all
the reports .. .in Audio, High Fidelity and Popular
Science... each adding to the acclaim for this state-
of-the-art record playing instrument. Other features of
note: Continuous-Pole™ motor that acts like a hys-
teresis in resisting voltage variations (even beyond
+10%). 7'/2 Ib. one-piece dynamically balanced plat-
ter, tonearm resonance below 8 cps, tracking error
less than 4 /inch. To confirm all this, visit your United
Audio dealer. You'll find the Dual 1009 Auto Profes-
sional Turntable an extraordinary value at $99.50.

UNITED AUDID ‘E-‘ DUAL

12 West 18th St.

N.Y. 11
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complete stereo sound system
—NEW ROBERTS 720

john (Jjohnny) Green——composer, conductor,
lecturer—a musical master who never settles
for less than perfect performance. It's only
natural for Mr. Green to work with the 720,
Roberts’ newest professional recorder. A costly
2-speed, electrically switched hysteresis syn
chronous motor minimizes wow and flutter.
The no-nonsense simplicity of Roberts’ famous
transport mechanism gives Mr. Green instant
control of all record and playback functions.
The 720 ‘'duet’”’ feature permits invaluable
sound-with-sound recording. An exclusive ‘‘set
and forget” switch automatically turns off all
electronics at end of tape. Four-track stereo
and monaural. Reproduces 40 to 15,000 cps at
72 ips. Speeds: 7'/z, 3%s, 17/s ips (15 ips optional).
A professional quality instrument. $399.95.

ROBERTS: @&

Send for FREE BOOKLET! ‘40 and more ways
to use a Roberts Tape Recorder’”’ and complete
details on 720.

Roberts Electronics, 5922 Bowcroft
Los Angeles, Calif., 90016, Dept. HFS-5

Name

Address

City State
In Canada: ]. M. Nelson Electronics, Ltd

2149 Commercial Drive, Vancouver 12, B. C.
(Prices slightly higher in Canada)
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® Artisan Organs has announced a
new two-manual theater-styled organ kit.
Known as the Empress, the unit features
full 61-note manuals, a 32-note concav
radiating pedal board, and a curved
“horseshoe” stopboard with 40 multi-

colored stop tablets. The console, styled
after theater organs of the silent-movie
era, offers a stop list of authentic theater
voices reminiscent of the 1920’s. Numer-
ous accessories are also available in kit

f form.
circle 181 on reader service card

| ® Channel Master is producing the
Mode! 3731, a “rabbit-ears” dipole in-
door FM antenna with a built-in transis-
{ tor amplifier. A signal-attenuator control
| prevents overload. The semidirectional

performance of the antenna is useful in
reducing multipath distortion, and the
built-in transistor booster helps reception

in low-signal areas. Price: $19.95.
circle 182 on reader service card

® Jensen is producing a low-cost
8-inch loudspeaker. the Model F-858,
which achieves a low resonant frequency
50 cps) by use of a Flexair suspension.
The dual-cone F-858 has a shallow pro-
| file and is particularly suited for small

JUST LOOKING

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

enclosures. High efficiency, sensitivity,
and smooth response are provided by a

large Syntox-6 ceramic magnet and me-
chanical damping of diaphragm and sus-
pension. Price: $12.30.

circle 183 on reader service card

® Lahti is producing the U-2, a small

914 x 1134 x 7% in.) bookshelf speaker
system. A two-way crossover at 3,000 cps
divides the frequency range between an
8-inch woofer and a 3-inch cone tweeter.
Frequency response is =6 db from 90

to 12,000 cps. Special front-loading of the
woofer suppresses mid-range peaks and
flattens the impedance curve of the sys-
tem. Nominal impedance is 8 ohms. The
system is available unfinished for $29.95
and in oiled walnut for $39.95.

circle 184 on reader service card

® Pilot introduces a new AM/sterco
FM receiver with a 70-watt solid-state
amplifier. In addition 1o bass, treble, bal-
ance, and volume controls, there are four

R X I
sets of front-panel push buttons. One set
selects various combinations of main and
extension speakers; the second set of four
selects mono or sterco mode of operation;
and the remaining two sets of push but-
tons select the rumble and scratch filters,
(Continued on page 16)

HIF1/STEREO REVIEW



T PrNe

i 7 s v p ¥
Mnee o660

1T HE s oW

THE FISHER - STrRATAKIT

This is the beginning This is the end.
of the Fisher The absolute end in stereo
KX-200 StratakKit. control-amplifiers.

You begin the Fisher KX-200 StrataKit with the most
logically organized kit package and the clearest, most
detailed assembly manual in the entire field of high
fidelity kits.

The StrataKit method of kit construction is a unique
Fisher development. Assembly takes place by simple,
error-proof stages (Strata). Each stage corresponds to
a separate fold-out page in the manual. Each stage is
built from a separare packet of parts (StrataPack).
Major components come already mounted on the
chassis. Wires are precut for every stage—which means
every page. All work can be checked stage-by-stage
and page-by-page, before proceeding to the next stage.

As a result, you end up with an 80-watt stereo con-
trol-amplifier that is completely indistinguishable from
a factory-built Fisher unit.

The KX-200 has enough power to assure peak per-
formance with the most ineflicient speakers and incor-
porates exclusive features like a laboratory-type
d’Arsonval bias/balance meter and a third-speaker
output with separate volume control. Price, $169.50.*
The Fisher KX-100. a 50-watt sterco control-amplifier
kit of advanced design, costs only $129.50.*

FREE® $1.00 VALUE! The Kit Builder's

Manual, an illustrated guide to high fidelity . The .
kit construction, complete with detailed Kit Builder's
specifications of all Fisher StrataKits. Manual

Fisher Radio Corporation e
21-40 44th Drive
Lortg Island City 1, New York

Plcase send me the free Kit Builder’'s Manual. o= e

Name

Address
*Walnut or mahogany cabinet, $24.95; metal cabinet, $15.95. All prices slightly higher .
in the Far West. Overseas residents write to Fisher Radio International, Inc., Long City e 2311
Island City 1, N. Y. Canadian residents write to Tri-Tel Associates, Ltd., Willowdale, Ont. - — — — -
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THRILLING LIVING

PRESENCE

with THe FINNCO -

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.

. ~
P » )
P pn ‘/
s _‘ g A
& « _/ P e /
. Jw v P
.’/ _ y /7 7 B
& > v A, v
L y
Ilustrated ¢ Other models FM Electronic Booster
FM 4 available from Model T-AMB-AC
$24.90 list $3.75 to $71.30  $34.95 list

Available at local dealers . ..
or write for Bulletin #20-213.

THE FINNEY COMPANY
PRODYCERS OF THE WORLD'S FINEST FM AND TV ANTENNAS
Dept. H.D. Bedford, Ohio
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tape monitoring, and the program source.
The FM tunér portion of the receiver is
equipped with a center-indicator tuning
{meter and has a 3-microvolt sensitivity

THF) and a capture ratio of 4 db. Har-
monic distortion of the amplifier is 1 per
‘cent IHF). Price: $349.50.

‘ circle 185 on reader service card

® Trutone introduces its TV Sound
| Adaptor, designed to reproduce high-
| quality television audio through an am-
: plifier or receiver. The Model 480 picks
up the TV audio through a coupler at
| the end of a six-foot wire around the
glass of the sound-detector tube in the
| TV receiver. The adaptor is connected
| to the auxiliary input of the amplifier or

| receiver through a shielded lcad. Either
{ the pickup wire or shielded lead can
be extended without loss of fidelity. No
| 100ls, soldering, or modifications are re-
quired in the internal wiring of the TV
| set or high-fidelity svstem. The unit is
preset at the factory, and no tuning ad-
justments are required. The svstem elim-
inates all shock hazard and distortion
from the TV receiver's audio system
Price: $35.75.

circle 186 on reader service card

® TRW’s Bell Model T-367 four-track
stereo tape deck is electrically and me-
chanically similar to the RT-360 mode!
except for the omission of the power am-
plifier, speakers.  and  cabinet.  The
I'-367°s preamplifiers permit recording,
playback, and tape duplicating without

[ need for external amplifiers, and have
an output level suitable for feeding a
separate stereo system. The DK-1 acces-
sory outhoard drive motors, which mount
to the deck assembly, are used during du-
plicating and also permit use of 10Vs-
inch tape reels for increased recording
| and playback time. The Bell T-367 has
a three-motor drive, electrodynamic brak-
| ing, dual recording-level meters, tape lift-
[ ers, automatic stop, piano-key control,
and three separate heads to provide off-
the-tape monitoring, echo. and sound-on-
sound capability. Price of the T-367 is
$369.95. The DK-1 outhoard drive mo-
tors are $49.95, and the EBI cabinet is
$29.95.

circle 187 on reader service card
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A MAJOR BREAK-THROUGH IN SOUND PURITY

... BYRE=A gl Wl ] —

THE SOUND FROM THE NEW SHURE V-15 STEREO DYNETIC® CARTRIDGE
WITH ITS REVOLUTIONARY BI-RADIAL ELLIPTICAL STYLUS

HAS NEVER BEFORE BEEN HEARD OUTSIDE AUDIO LABORATORIES

by S. N. SHURE, President, Shure Brothers, Inc.

The sound from the new Shure V-15
Stereo Dynetic Cartridge is unique. The
unit incorporates highly disciplined refine-
ments in design and manufacture that
were considered “beyond the state of the
art” as recently as the late summer of 1963.
The V-15 performance specifications and
design considerations are heady stuff—
even among engineers. They probably
cannot be assimilated by anyone who is
not a knowledgeable audiophile, yet the
sound is such that the critical listener, with
or without technical knowledge, can ap-
preciate the significant nature of the V-15
music re-creation superiority. It is to be
made in limited quantities, and because of
the incredibly close tolerances and singu-
larly rigid inspection techniques involved,
it is not inexpensive. Perfection never is.

THE BI-RADIAL ELLIPTICAL STYLUS

The outstanding characteristic is that the
V-15 Stylus has two different radii . . .
hence the designation Bi-Radial. One is
a broad frontal plane radius of 22.5 mic-
rons (.0009 inch); while the actual contact
radii on each side of the stylus are an in-
credibly fine 5 microns (.0002 inch). It
would be impossible to reduce the con-
tact radius of a conventional spherical/
conical stylus to this micro-miniature
dimension without subjecting the entire
stylus to “bottoming” in the record
grooves.

The Shure Bi-Radial elliptical stylus, be-
cause of its larger frontal radius of 22.5
microns (.0009 inch), cannot bottom . ..
and as you know, bottoming reproduces
the crackling noise of the grit and static
dust that in practice cannot be eliminated
from the canyons of record grooves.

TRACING DISTORTION MINIMIZED

The prime objective in faithful sound re-
creation is to have the playback stylus
move in exactly the same way as the
wedge-shaped cutting stylus moved when
it produced the master record. This can’t
be accomplished with a spherical/conical
stylus because the points of tangency (or
points of contact between the record
grooves and the stylus) are constantly
changing. This effect manifests itself as
tracing distortion (sometimes called “inner
groove distortion”). Note in the illustra-
tion below how the points of tangency
(arrows) of the Bi-Radial elliptical stylus
remain relatively constant because of the
very small 5 micron (.0002 inch) side con-
tact radii:

Cutter Elliptical Conical

MaAY 1964

The Shure Bi-Radial Stylus vastly reduces
another problem in playback known as
the "’pinch effect.” As experienced audio-
philes know, the record grooves are wider
wherever and whenever the flat, chisel-
faced cutting stylus changes directions
{which is 440 cycles per second at a pure
middle "A” tone—up to 20,000 cycles per
second in some of the high overtones).
An ordinary spherical/conical stylus riding
the upper portion of the groove walls
tends to drop where the groove gets
wider, and to rise as the groove nar-
rows. Since stereo styli and cartridges have
both vertical and horizontal functions, this
unfortunate and unwanted up-and-down
motion creates a second harmonic dis-
tortion. The new Shure Bi-Radial elliptical
stylus, on the other hand, looks like this
riding a record groove:

You'll note that even though it has a
broad front face with a frontal plane
radius of 22.5 microns (.0009 inch), and
it measures 30 microns (.0012 inch) across
at the point of contact with the groove,
the small side or contact radii are only
5 microns (.0002 inch). This conforms to
the configuration of the cutting stylus and
hence is not as subject to the up-and-
down vagaries of the so-called "‘pinch-
effect”.

SYMMETRY, TOLERANCES AND
POSITIONING ARE ULTRA-CRITICAL

Frankly, a Bi-Radial elliptical stylus, how-
ever desirable, is almost impossibly diffi-
cult to make CORRECTLY. Diamond, as
you know, is the hardest material . . .
with a rating of 10 on the Mohs hardness
scale. It's one thing to make a simple
diamond cone, altogether another to make
a perfectly symmetrical Bi-Radial stylus
with sufficiently close tolerances, actually
within one ten thousandth of an inch!
Shure has developed unprecedented con-
trols, inspections and manufacturing tech-
niques to assure precise positioning, con-
figuration, dimensions and tolerances of
the diamond tip. It is a singular and exact-
ing procedure.,.unique in the high fidelity
cartridge industry. And, unless these in-
spection techniques and safeguards are
used, an imperfectly formed elliptic con-
figuration can result and literally do more

CIRCLE NO, 43 ON READER SERVICE CARD

harm than good to both record and sound.

THE V-15 IS A 15° CARTRIDGE

The 15° effective tracking angle has re-
cently been the subject of several Shure
communications to the audiophile. It con-
forms to the effective record cutting angle
of 15° proposed by the RIAA and EIA and
now used by the major record producing
companies and thereby minimizes track-
ing distortion,

The major features, then, of the V-15 are
the Shure Bi-Radial Elliptical Stylus, the
singular quality control techniques and
standards devised to produce perfection
of stylus symmetry, and the 15° tracking
angle. They combine to reduce IM and
harmonic distortion to a dramatic new
low. In fact, the distortion (at normal
record playing velocities) is lower than the
inherent noise level of the finest test
records and laboratory measurement in-
struments! In extensive listening tests, the
V-15 proved most impressive in its ““track-
ability.” It consistently proved capable of
tracking the most difficult, heavily modu-
lated passages at a minimum force of 3/
grams (in the Shure-SME tone arm). The
entire V-15 is hand-crafted and subject
to quality control and inspection measures
that result in space-age reliability. Pre-
cision machined aluminum and a special
ultra-stable plastic stylus grip. Exact align-
ment is assured in every internal detail—
and in mounting. Mu-metal hum shield
surrounds the sensitive coils. Gold plated
terminals. Individually packaged in walnut
box. The V-15 is a patented moving-mag-
net device—a connoisseur’s cartridge in
every detail.

SPECIFICATIONS

The basic specifications are what you'd
expect the premier Shure cartridge to
reflect: 20 to 20,000 cps., 6 mv output.
Over 25 db separation. 25 x 10-8 cm. per
dyne compliance. %/« gram tracking. 47,000
ohms impedance, 680 millihenries induct-
ance per channel. 650 ohms resistance.
Bi-Radial stylus: 22.5 microns (.0009 inch)
frontal radius, 5 microns (.0002 inch) side
contact radii, 30 microns {.0012 inch) wide
between record contact points.

But most important, it re-creates music
with a transcendent purity that results in
a deeply rewarding experience for the
critical ear.

Manufactured under U.S. Patents 3,055,-
988; 3,077,521 and 3,077,522. Other Patents
Pending.

$62.50 net

SHURE BROTHERS, INC.
222 Hartrey Avenue, Evanston, lllinois
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Offer

by HANS H. FANTEL
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DEFINITIONS-IV

ore basic definitions of audio concepts, which will continuc
I in alphabetical order for the next several months.

® Damping, as applied to a loudspeaker, describes its ability to come
to a complete stop the instant the electrical signal that is being fed
into it ceases. In a system with poor damping, the spcaker cone will
continue to vibratc for a moment after the input signal has ended.
This “hangover” blurs musical details. Amplifiers also have a “danip-
ing factor,” which helps control the speaker. A high aniplifier damp-
Why do we dare make this offer? ’ ing factor, usually above 10, is satisfactory for most speaker systems,
The new Fujica is the first camera although some spcakers operate best with amplifiers that have lower

with a built-in computer electric eye. | or higher damping factors. Clarity in the reproduction of complex
Patented. It makes all settings for |

You get a full refund on both camera
and color film if you are not fully
satisfied with the pictures you take!

you .. . both speeds and lens openings. | f)rchc.stra.] passagcs—particula.r]y those involving heavy percussion
You can’t make an exposure mistake is an indication of good damping characteristics, since good damping
?)‘;'eing hlf ggut(}gy;iilnf] t}tl}ele“g(})‘rtn [l)s;.l ttgg contributes to a speaker’s transient response.

speeds up or slows down the shutter ! * Distortion, in playback, is any change in the recorded sound that
s‘?::djl:ls:t. ;;]esst:ntt}]l};! bAutltt:yTaltgggflgé takes place in the playback system. At its worst, distortion can make
exposure every time. a violin sound like a trolley car screeching around a curve. More fre-
Professional effects also automatic. quently, however, distortion is quite subtle and barely perceptible
A simple dial turn does it. Soft back- at first. But in prolonged and attentive listening it causes a sense of
grounds. Sharp backgrounds. Catch | discomfort known as listener fatigue. In recent years, improvements
:]]l(:r;g:lb]cya'f]aitwai(t:zl}:"};c;'ha'f]gllt; goupt(l: ' in audio design have reduced distortion in quality components to
matic operation to manual control and such a low level that it does not obtrude upon the listener even after
make any combination of settings you many hours of concentrated listening. Distortion exists in two prin-
A (RIS a're up t(? 1/500th second, cipal fonns: hannonic distortion, which falsifies tonal nuances, and
Takes perfect pictures indoors. intcrmodulation distortion (usually called IM), which results from

The superb /2.8 lens gets pictures in
light so low, other cameras require
flash ... and if the light is too dim to and produces a harsh, grainy sound. Precise numerical statement in
give you a perfect picture, the Fujica the manufacturer’s specifications of both of these types of distortion

ml:s(;(;rw‘?,zsttegr:ﬁog? more blurs, ] is a hallmark of trustworthy sound equipment. In high-fidelity com-

Preview your finished picture. , ponents, distortion is usually expressed as a percentage of the total
The viewfinder-rangefinder shows you sound at a certain level of output power. High-quality amplifiers
blhg'tb“gh% a_ng gea}l:lfll”y.](]:]faliz should have less than 2 per cent IM and harmonic distortion when
what your finished picture will loo :

like. Yyou get exactlypwhat o e, operating at full rated output.

the interaction of various frequencies within the playback components

How much does this FUJICA cost? ® Efficiency is a term usually applied to loudspeakers and is used to
Less than $100, and with the money indicate how much amplifier power must be fed into a speaker to
back guarantee...you risk nothing. produce a certain loudness level. To say that a spcaker is inefficient
Like to see how easy it is to operate? does not reflect on its quality. It merely indicates that the speaker
... just ask your favorite camera | requires a fairly large amount of amplifier power to produce a given
dealer or write for FREE booklet today. loudness. Some speakers (particularly certain bookshelf models) are

notably inefficient and need at least twenty watts per channel. As
COMPUTER ELECTRIC EYE

long as sufficient amplifier power is available, this is no problem.
FUJ’CA However, if you own a low-power amplificr—say, about 12 or 13

Fully Automatic Auto-M 35 watts per channel—make sure, when choosing vour loudspeakers, that
the amplifier will be able to drive them to adequate listening-room
FUJI PHOTO OPTICAL PRODUCTS INC. volume without distortion.

110 Fifth Ave., Dept. A-79, New York 3, N. Y.
A subsidiory of Ehrenreich Photo-Opticol Industries Inc.
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(To be continued next month)
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world’s only
hysteresis—synchronous motor

The motor is the heart of turntable system. Unless
it assures smooth, steady, constant motion, the
quality of the remaining mechanism is to no avail.

There is probably no finer motor than the famous
Papst hysteresis-synchronous, used in the finest
studio turntables and tape transports. The speed
of this motor is synchronized to the frequency of
the power line. And it rotates at a constant, accu-
rate rpm, even with extreme variations in voltage
and load conditions.

The Miracord 10H is the only automatic that offers
the speed reliability of a hysteresis motor, and the
only one equipped with a Papst. The smooth,
steady motion this imparts to the turntable is one
of the major reasons for the distinctively natural
quality of sound associated with the Miracord 10H.

BENJAMIN ELECTRONIC SOUND CORP., 80 Swalm Street, Westbury, New York sole U. S. distributor for Miracord turntables, Elac cartridges, and other El
CIRCLE NO. 9 ON READER SERVICE CARD 21
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automatic with

There are other reasons, too: a mass-counter-
balanced, freely responsive tone arm using no
springs—and a heavy, one-piece die cast turn-
table, 12 inches in diameter, precisely machined
and weighted for dynamic balance.

The Miracord is incredibly gentle to your records,
as a manual turntable, an automatic turntable,
automatic record repeater or automatic record
changer. Four FEATHER-TOUCH push buttons re-
duce automatic operation to utter simplicity.

Model 10H with Papst hysteresis motor, $99.50;

Model 10 with induction motor, $89.50 (less base
and cartridge).Hear the Miracord with the new Elac

cartridge: the Stereo
322 or Mono/Stereo | BENJAMIN
222. For details, write: { MIIRACORD

ic® audio




Are separate
tuners and

An outstanding new combined tuner/amplifier
Nothing duplicates the installation flexibility of separate component . . . the S-770000 AM/FM/
components. This is one of many reasons why Sherwood FM Stereo 80-watt Receiver.
sells so many of them. But for those who do not need this
flexibility, Sherwood engineers have created an outstand-
ing single component, which without compromise of fidel-
ity, combines both functions.
The new S-77001 AM/FM/FM Stereo Receiver combines
the 1.8 microvolt sensitivity and 2.4db capture effect of
Sherwood's finest tuner with the 80-watt dual channel
music power of Sherwood's highest-rated high fidelity
amplifier. The size is a space-saving 164" x 4" x 14", You
enjoy all the tuning surety of Sherwood's D'Arsonval zero-
center tuning meter and 8" long professionally calibrated
dial scale. And, you have front panel control of all stereo
amplifier functions for phono, tape—plus a stereo headset
jack. As trim as the size, is the less-than-separate-com-
ponents price of $374.50 (slightly more on the West Coast).

Sherwood low-distortion speaker systems
for high fidelity music systems

Ravinia: 3-way[48—17,500 cps/$139.50 - Newporl: 2-way[48—17,000

cps/$79.50 « Berkshire: 3-way/53—17,500 cps/$99.50 + Tanglewood:
4-way [29—17,500 cps[$199.50

Take this coupon to your Sherwood dealer and receive: s FM & FM Stereo Station Finder—listing current and pro-

FREE « «A $1.00 VALUE = Time-Saver Shopping Guide—detailed comparative speci- posed stations.
INFORMATION KIT fications on components offered by major manufactwers. = Photo file—a pictorial review of how different systems have

Sherwood Electronic Laboratories, Inc., Dept. R-5 CABINETRY
CONTEMPORARY

4300 North California Avenue, Chicago, lilinois 60618

. STEREO INDICATOR LIGHTS, ¢

AT YOUR SHERWOOD DEALER _ 64-page book, émrgdlcﬁon to Hi-Fi & Stereo published been installed.
by the Institute of High Fidelity. = Descriptive literature on Sherwood components.

:-------_-------------------_--------------.: "
: If you prefer, send 25¢ in coin direct to Sherwood, together with your name :
: and address. Your package will be sent by return mail, [

]
1
1 Name :
) ]
1 Street -
i ' m_eu FIDELITY
1 city State Zip Code. :
) '
) '
1 ]
d P
2

o1
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? o by JULIAND. HIRSCH 1 S

® SPEAKER TESTING: [ have received the follow-
ing very interesting letter from Mr. Edgar Villchur,
elicited by my recent remarks on speaker testing.

I read with interest your remarks on speaker testing in
the March 1964 issue of HiF1/STereo REVIEW. I am in basic
agreement, but I differ with you on emphasis. I would like
to record my views, and to describe the attitude at AR to
loudspeaker testing—what we think it can do, and the kind
of procedures we follow in production and in development
work.

I agree with you that the ultimate test instrument, for
speakers as well as for all other sound-reproducing compo-
nents, is the car. I do not mean by this that speaker evalua-
tion is a subjective matter, like comparing a Stradivarius
violin to a Guarnerius. I do mean: (a) only the ear can
establish the validity or invalidity of a particular test tech-
nique, by judging whether the test results predict repro-
ducing accuracy, and (b) when there is an opportunity to
make a direct comparison between the live and the repro-
duced sound, the car is more sensitive to differences than any
test instrument I know of.

In testing a speaker, we are trying to evaluate its ability
to reproduce the sound of live instruments, whether we
like the original sound or not. When we “A-B” two speakers
properly, using musical material, there is really a third
reference present—our memory of the live concert sound.
The character of this sound has been formed over many
centuries, in a give-and-take among composers, instrument
makers, and performers, and if it is going to be altered, the
change must be made by musicians, not by engincers. If 1
seem to labor the point, it is because we cannot test the per-
formance of any device unless we know its purpose. The
purpose of high-fidelity equipment is to reproduce, with
maximum accuracy, sound that has had previous objective
existence. Engineers are uniquely unqualified to establish
new artistic standards, while they are uniquely qualified to
design reproducing equipment.

In short, the primary function of the ear as an audio test
instrument is to compare reproduced sound with the original.
This may be done as a direct evaluation, and also as a
method of determining the validity of other measurement
techniques. It is the basic test method that we use at Acous-
tic Research for speaker evaluation.

At the end of an AR speaker production line you will find
an anechoic chamber and autoinatic response curve tracer,
not a listening room with speakers mounted next to live
musicians. There is no contradiction here. We did not
make up the speaker tests out of our heads, but have valid-

ated, by car, the particular tests that we use. We have
found out which measurements predict accurately the re-
sults of live-vs.-recorded comparisons, and which scem ir-
relevant or erratic. The value of any test, aside from the
question of accuracy, lies in whether it measures what it
is supposed to measure—in this case reproducing fidelity.

You are certainly correct in saying that interpreting
speaker measurements is not a job for a novice. It is for
this reason that we no longer include curves in our cata-
log, and supply them only on request. I do think that if
someone showed me the AR published speaker data, and it
was new to me, I would know at least 75 per cent of what
I need to predict how the speakers sounded.

The heart of the problem, as you state, is finding meas-
urements that are meaningful—that is, that predict speaker
quality. You say there are many theories about this. [
would like to point out that the validity of a test method
cannot be determined by unsupported theory. It must be
determined experimentally in the very crucible of high-
fidelity testing: the direct comparison of copy to original.

The first live-vs.-recorded demonstration I ever attended
was at St. Mark’s Church in Mt. Kisco, N.Y., in 1955, with
an Acolian-Skinner pipe organ providing the live music. 1
learned a lot from that demonstration, for which I have to
thank you, one of its authors. Since then, AR has staged or
participated in many such public demonstrations, with two
different string quartets and with a guitarist. The use of
live musicians is impractical for day-to-day testing, how-
ever, and we have developed an instant type of live-vs.-re-
corded comparison using white noise. We generate “live”
white noise, record it anechoically, and then compare the
live white noise to its reproduction through speakers with
different design variations. This could be called an “A-B-C”
test, where C is the original sound. If A sounds more like
C than B does, A is better. Any test results that imply
otherwise may be perfectly accurate, but they have measured
the wrong thing.

Our random-noise live-vs.-recorded test was demonstrated
at an AES meeting a few years ago, and a paper on it was
published in the Journal of the AES. If any of your readers
would like reprints, they are available for the asking from
Acoustic Research, Inc., 24 Thorndike Street, Cambridge,
Massachusetts 02141.

Epcar ViLLcHUR
President, Acoustic Research, Inc.

Although Mr. Villchur and I are in agreement in
most respects as to the philosophy of testing speakers.
I believe that the conparison with live sound (whether

Eico 2536 Stereo Receiver

REVIEWED THIS MONTH

Rek-0-Kut R-34 Record Player
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it be a musical performance or Mr. Villchur's ingenious
and very effective white-noise test) is not a measure-
ment, but merely a criterion for subjective evaluation.
I must therefore take issue with his statement that this
sort of comparison justifies his test methods and that
it removes the subject from the realm of theory.

While Mr. Villchur has done much to remove
speaker testing from the “black magic” category, I be-
lieve that we all still have much to learn about this very
complex subject.

EICO 2536
STEREO
RECEIVER

® STEREO RECEIVERS are generally priced somewhat be-
low equivalent separate components. Even so, few are
available for under $300. The new Eico Model 2536,
which sells for $209.95, brings a good-quality stereo
receiver within the reach of many who have been
unwilling to invest in costlier units. The price of the
kit, which I tested, is about fifty dollars less.

The Model 2536 incorporates a stereo FM tuner and
an 18-watt-per-channel (music-power) stereo ampli-
fier in an attractively styled unit measuring 53 x 1573
x 1354 inches. The tuncr section uses an ECC85 as a
neutralized r.f. amplifier and mixer, followed by four
6AUb i.f. amplifiers and a 6AL5 ratio detector. The
two-tube multiplex section employs a 19-ke oscillator-
doubler that is synchronized by the 19-kc pilot carrier
in the received stereo broadcast. An EM84 bar-type
tuning eye is actuated by the grid voltage of the final
i.f.-limiter stage. A spring-return slide switch on the
front panel converts the tuning-eye tube to a stereo
indicator. If a stereo broadcast is being received, the
eye closes when the slide switch is held down.

Each audio-amplifier section of the Model 2536 uses
three twin-triodes—as preamplifier, tone-control amp-
lifier (of the fecdback type), and as a voltage amplifier
and phase splitter. The output tubes are push-pull
6BQ5's and the rectifier tube is a GZ34, Each amplifier
has its own filament winding and hum-adjustment
control. There are outputs for 8- and 16-ohm speakers,
and the tape-recording outputs are not affected by the
tone and volume controls.

The factory-prealigned FM if. strip and multiplex
circuits are on printed boards. The tuner front end
is also an assembled and prealigned package. Liberal
use is made of modular, encapsulated groups of resis-
tors and capacitors for tone-control, de-emphasis, and
interstage coupling networks.

Various ambiguities and errors that appeared in the
original construction booklet for the Model 2536 kit
have been corrected with an addenduin. HiF1/STEREO
Review’s kit builder estimates that these corrections
would have cut 5 hours from his 29-hour construction
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time. The chassis is very well laid-out and uncrowded.

I measured the IHF usable sensitivity of the Model
2536 at 2.9 microvolts (Eico’s rating is 3 microvolts).
In order to obtain this figure, I had to test the unit with
the bottom plate removed. The plate affected the tun-
ing of the i.f. or detector circuits sufficiently to increase
distortion slightly at low signal levels, thus causing a
slight (1.4-microvolt) decrease in sensitivity,

Channel separation on stereo FM was about 33 db at
1,000 cps (rated 30 db), reducing to 10 db at 30 cps
and 13,000 cps. The frequency response was within
+1 db from 30 to 15,000 cps and the phono equaliza-
tion was within =1.5 db of the RIAA characteristic.

Power output was approximately 16 watts (contin-
uous) per channel at 1 per cent harmonic distortion
over most of the audio range, with both channels oper-
ating—better than Eico's rating of 14 watts (con-
tinuous) per channel. More than 14 watts output per

(Continued on page 26)
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Component people
are a breed apart. s and o

they are iconoclastic, nonconforming, youthful (no
matter their age) and enthusiastie. Opinionated, too!
When it comes to their equipment, most of them
would “rather fight than switch.” Until today. Until
they heard the new 1000 Series by Harman-Kardon.

If you also love music and superb craftsmanship
—if you want to participate in a totally new expe-
rience in music listening—visit your high fidelity
dealer and ask for a demonstration of these extraor-
dinary solid-state components.

The new solid-state 1000 Series
by Harman-Kardon

0 = e 69 e

THE F-1000T PROFESSIONAL SOLID STATE AUTOMATIC FM STEREO TUNER

For complete information on these remarkable '
new instruments, write to 1000 Series, Dept. kardon l
R-5. Harman-Kardon, Inc., Plainview, New York.

A subsidiary of THE JERROLD CORPORATION

CIRCLE NO. 27 ON READER SERVICE CARD

25



channel was obtained up to slightly beyond 13,000 cps
and down to slightly below 30 cps. Intermodulation
distortion was under 0.5 per cent up to 6 watts output
and 2 per cent at 16 watts output. The 1,000-cps har-
monic distortion was under 1 per cent up to an output
of 16 watts.

My laboratory measurements and my in-home use
of the Eico Model 2536 receiver indicate that it can do
a very creditable job as the heart of a medium-price
stereo music system. I operated it with several types of
medium-efficiency speakers, high- and low-output
magnetic cartridges, and indoor and outdoor antennas.
In all cases, it was easy to tune and sounded smooth
and clean. The chief difference between the 2536 and
some of the more expensive stereo receivers is in its
lack of loudness compensation, rumble and scratch
filters, and some form of continuous stereo FM indica-
tion. In return for the omission of these minor con-
veniences, however, the purchaser of the Model 2536
kit gets a good-looking and clean-sounding stereo re-
ceiver for only $154.95. The unit is available factory-
wired for $209.95.

For more information, circlie 188 on reader service card

REK-0-KUT R-34

it
RECORD PLAYER

® AnvoNE who has ever mounted a tone arm can
appreciate the care required to make a proper installa-
tion. The arm must be positioned very accurately—
even a 1/16-inch error is sufficient to introduce ap-
preciable tracking error. And even if the arm is
mounted correctly, there are frequently problems of
rumble and acoustic feedback that are erroneously
charged to the turntable. It is rarely appreciated that
the separate elements of a record-playing system inter-
act to a great degree. The mounting of the arm-and-
turntable assembly to the motorboard base, and of the
arm to the motorboard, can be as influential on over-
all performance as the design of a speaker enclosure
is to the speakers it contains.

This being the case, it is logical for manufacturers
to supply preassembled packages consisting of turn-
table, arm, and base, designed for optimum perform-
ance as a unit. An excellent example of such an
integrated record player is the new Rek-O-Kut R-34.
The R-34 has a two-speed (33- and 45-rpm) belt-
driven turntable, powered by a husky Pabst hysteresis-
synchronous motor. The 12-inch cast-aluminum
turntable is driven from the stepped shaft of the motor
through a polyurcthane belt. A small lever next to the
turntable slides the belt to the appropriate portion of
the motor shaft for speed selection.

The Model S-340 arm that is part of the R-34 play-
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back system is a modified version of the popular
Rek-O-Kut S-320 arm. It is of tubular aluminum con-
struction, with an adjustable counterweight for arm
balance and a spring to provide tracking force. The
aluminum cartridge shell is not removable, but it can
be rotated through a 90-degree angle for mounting
the cartridge.

The tumtable and arm are mounted on a subplate
suspended below the motorboard on three springs.
Since the arm and turntable platter and bearing are
rigidly mounted relative to each other, and tend to
move as a unit, external shock effects (including motor
vibration) and acoustic feedback are greatly reduced.
In addition, the motor is suspended from the motor-
board on rubber isolators and is further isolated from
the turntable by the drive belt.

The Rek-O-Kut R-34 system comes completely
assembled on a walnut base measuring 15 x 15 x 3%,
inches. An additional 3V, inches is needed above the
motorboard for the arm. Signal and power cables are
permanently attached to the unit.

I measured the rumble level of the R-34 using the
Dataservice TR-3 test record with RIAA playback
equalization. Referred to 1 cm/sec at 100 cps (or 7
cm/sec at 1,000 cps), the rumble was —32 db with
both vertical and lateral rumble components included,
and —37 db with vertical components cancelled by
paralleling the cartridge outputs. These figures are
quite good by my standards. They do not agree with
the manufacturer’s figures, however, because of a dif-
ference in test procedures. (The ASA and NAB test
procedures may show as much as a 30-db difference
in rumble for the same tumtable.)

Wow and flutter were 0.07 and 0.03 per cent at
33 rpm and 0.06 and 0.025 per cent at 45 rpm, better-
ing the rated 0.08 per cent. The speeds were exact, and
were unaffected by line-voltage variations from 70 to
135 volts. Mechanical noise was very low, and motor
torque was sufficient to bring the turntable to full speed
in about one second.

The arm is well designed, as evidenced by its low
tracking error of less than 0.3 degrees per inch. The
arm resonance with a cartridge of medium compliance
was at 15 cps, and showed a broad 2-db peak with a
gradual drop in response down to 10 cps. With a
modern, high-compliance cartridge, I would expect
the resonant frequency to be about the rated 10 or 12
cps. The tracking-force adjustment of my sample was
somewhat inaccurate, and I found a stylus gauge
necessary to set tracking force.

All in all, the Rek-O-Kut R-34 was very easy to set
up and use. The arm had a good feel, and the per-
formance of the turntable left little to be desired.
Although the R-34 is not completely immune to acous-
tic feedback, isolation of the arm and turntable from
the motorboard makes the unit relatively insensitive to
the effects of jarring and vibration. The Rek-O-Kut
R-34 is priced at $89.93, including tone arm and oiled
walnut base.

For more information, circle 189 on reader service card
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“Did you hear Schubert’s 9th
this morning?

I recorded it complete...

in stereo!”

Whether your family's requirements in a tape re-
corder reflect the demands of hobby or profession...
classroom or business, you will find every one of
your special needs fulfilled by either, or both, of the
two solid-state Norelco recorders shown above.

The Continental ‘401’ (left), engineered for standby
studio use as well as for professional-quality home
music systems, is completely self-contained for both
stereo and mono recording and playback. Includes
dual recording and playback preamps, dual power
amplifiers, two stereo-matched loudspeakers and a
stereo, dynamic microphone. Its four speeds include
7%, 3%, 17, 15/16 ips. Response: 60-16000 cps at
7% ips * Wow and flutter: less than 0.14% at 7% ips
» Signal-to-noise ratio: better than —48 db.

“I wasn’t

The Continental ‘101’ (right) is a new, professional-
quality 7-pound portable that works on ordinary
flashlight batteries, providing excellent recording
(and playback) of anything, anytime, anywhere.
Gives you up to two hours on a 4" reel of tape. Sound
is clear as a bell and loud as you want it. Features
dynamic microphone and constant-speed motor with
capstan drive. Ruggedly built, handsomely styled,
surprisingly low-priced. The perfect portable for the
entire family—for work or play—at home or away!

Norelco recorders are sold and demonstrated at
camera shops, hi-fi dealers and wherever good sound
is sold. Write for booklet 20 to: NORTH AMERICAN
PHILIPS COMPANY, INC., High Fidelity Products
Division, 100 East 42nd Street, New York, N. Y. 10017.

CIRCLE NO. 36 ON READER SERVICE CARD
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had to go to school
again to record a
long lecture on
anthropogenesis.”
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(actual size)

® Trade Mark of Pickering and Co., In¢c.
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D This is

.. The NEW
- V-15
Micro-
Magnetic*

PICKERING'S NEW SUPER-LIGHTWEIGHT PICKUP

Here's a magnetic cartridge that's radically differeat. You can hear the difference. You can
see the difference. Pick up the V-15. Note its lightness—only 5 grams. Perfect for low mass
tone arm systems. The V-15, because of its high compliance, high output and rugged con-
struction can be used in either manual turntables or record changers. Hear how it outper-
forms pickups two and three times its size. A revolutionary new magnetic structure provides
an exceptionally flat response (20 cy to 20 KC), 7.5 mv per channel output at standard re-
cording levels, low IM and harmonic distortion with 15° vertical tracking angle.

Now, take a close look. See how Pickering’s exclusive “Floating Stylus” and patented
replaceable V-Guard assembly protects your record and diamond as it plays.

See the V-15. Hear the V-15. Your local Pickering dealer has it.

(] (]
FOR THOSE WHO CAN THE DIFFERENCE Plckerln
Pickering and Company, Inc., Plainview, New York.
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TRANSISTOR
HIGH FIDELITY

OUR TECHNICAL EDITOR SURVEYS THE LATEST
ENGINEERING OPINION CONCERNING SOLID-STATE HI-FI

By LARRY KLEIN

TRANSISTORS have long been accepted on their own

terms by the designers of comiercial and military electronic equipment.
Among audio engincers, however, the transistor, because of its cost and the
unique design problems it poses. remains controversial. With the high-fidelity
industry somewhat divided on the (uestion of whether transistors increase the
fidelity—or only the price—it is no wonder that the music listener finds



himself in a confused no-man’s-land of claims and
counterclaims. In an effort to clarify the situation,
HiF1/SterEo REVIEW questioned a number of leading
equipment designers on the problems, present status,

and prospects of transistor high fidelity. The answers
to the following questions, therefore, reflect the pres-
ent-day thinking of the engineers who are designing
the high-fidelity components of tomorrow.

If a consumer is offered two components at the same price and
o rating, should he choose a vacuum-tube or a transistor unit?

A number of engineers object that this question falls
into the “if-pigs-had-wings” category because they do
not feel it is possible to find equivalent-performance
tube and transistor components at the same price.
Wayne Chou of C/M suggests that “although the func-
tions, features, specifications, and price may be similar,
the actual performance of the transistor unit may be
completely different from that of the ‘cquivalent’ tube
unit.” Milt Lanford of TRW (Bell) concurs and says
“this raises a question as to the adequacy of the present
rating system.” Ed Miller of Sherwood doubts that the
consumer would have access to all the details, ratings,
and specifications that would be required to assess this
choice properly: “Some of the details that might be
deciding factors—such as image rejection for a tuner—
are frequently not given in the specifications.”

Victor Brociner of Scott states that “where cost is no

object, transistor units may provide superior perform-
ance and longer service-{ree life than tube components.
In the lower-price ranges, they may still offer better
sound in spite of less impressive specifications ; this as-
pect of the matter is quite fluid and the balance is grad-
vally tipping toward transistors as performance and
uniformity are improved and prices come down. Pres-
ent test methods and ratings do not tell the full story of
performance and reliability. Most listeners cannot de-
tect significant audible differences if they do not know
which unit—tube or transistor—is playing.”

Bill Hannah of Heath belicves that when a consumer
is “given a choice at the same price and ratings, he
would be wise to buy transistors.” H. S. Morris of Altec-
Lansing agrees, “providing the transistor unit is of
proper design and is produced by a company with some
years of successful production experience.”

o
2. Do transistor amplifiers sound better than tube amplifiers?

Although there are some hold-outs, most hi-fi equip-
ment designers believe that transistor amplifiers do
produce better sound than tube amplifiers. There is
general agreement that the improved sound of tran-
sistor amplifiers derives mostly from their ability to
operate without the output transformers required by
conventional tube amplifiers. Transformerless opera-
tion can result in improvement in the reproduction of
high frequencies and transients, and, in addition, makes
possible the use of a large amount of negative feedback
without causing amplifier instability. Fred Mergner of
Fisher puts it this way: “The output transformer is the
single component that most limits power and transient
response. Transistors provide, for the first time, a prac-
tical way to match the low impedance of a hi-fi speaker
system directly to the amplifier output. This advantage
is so great that even partially transistorized components
benefit from the use of transistors in the power-ampli-
fier section.” In addition, several engincers suggest that
a tighter, cleaner bass results from the transistor amph-
fier’s ability to sustain a high damping factor at very
low frequencies. This is contrasted to tube amplifiers,
in which the damping factor decreases radically at
high and low frequencies because the negative feedback
(which maintains damping factor) also decreases.
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Bob Furst spells out Harman-Kardon’s position :
“Although there are secondary advantages in transis-
torized equipment (such as smaller size, instantaneous
start-up, lower heat, and others), we are principally
interested in transistorized amplifiers, preamplifiers,
and tuners because they make possible a higher level
of performance than is possible with vacuum tubes.”
Heathkit’s Bill Hannah believes that *“even an un-
trained ear will detect the difference between tube
amplifiers and good solid-state units. Why do transistor
amplifiers sound better than tubes? No one has yet
found the true answer.”

Victor Brociner of H. H. Scott also doubts that any-
one has fully explained the sonic superiority of transis-
tor amplifiers: “We believe that the conventional
explanations of improved transistor sound (transient
response, phase shift) are not tenable and that new
methods of testing and new means of specifying per-
formance must be developed for transistor equipment.
Peak-power capability is probably the best explanation,
especially under conditions of impedance mismatch-
ing.” Fred Mergner of Fisher and Morley Kahn of
Acoustech also agree that the momentary peak power-
output capabilities of a high-power transistor amplifier
is far greater than that of a vacuum-tube counterpart,
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and well-designed transistor amplifiers are therefore
able to handle very high-level transients without wave-
form clipping, breakup, or instability. Morley Kahn
indicates that his Acoustech I amplifier. which can de-
liver 40 watts of sine-wave power into a 4-ohm load, is
capable of delivering 400 watts (short-term peak
power before clipping) into the same load on musical
naterial.

Dynaco’s David Hafler is one of the small number of
engineers who is not totally sold on transistors. “I
haven’t found any basic advantage in transistors,” he
says. “A really good piece of equipment should sound
the same as the next piece of really good equipment
regardless of whether it was made with tubes or with
transistors.” Hafler comments that “‘some differences
that listeners have noticed and liked about transistor
equipment have been found to be flaws in the equip-
ment—extra distortion or variations in frequency re-
sponse that the listener found he liked.” Wayne Chou
of C/M partially agrees: “Reproduction quality is
mainly a function of circuit and network design con-
cepts rather than a matter of tubes versus transistors.”

Several engineers state that when they must design
for a low price, they can generally do better with tubes.
However, if cost is not an overriding concern, definite
performance advantages can be realized by using tran-
sistors. Ed Miller of Sherwood claims that “with the

advent of reasonably priced silicon transistors, pream-
plifiers and tone-control amplifiers can be made at a
cost not dissimilar from vacuum-tube counterparts.
However. transistor basic amplifiers and tuners are still
more costly than vacuum-tube versions.” Hafler of Dy-
naco states : “l would say that, at the moment, it is pos-
sible to get more quality for the dollar with tubes than
with transistors. On that basis, tubes have a major ad-
vantage.” Manny Horowitz of Eico partially agrees and
adds that “with careful design, for example, a tube pre-
amplifier can have less hum and noise than a transistor
unit.”’

As for the mechanical and physical aspects of tran-
sistorization, there is gencral agreement that the equip-
ment is lighter and smaller (because of the elimination
of output transtormers). cooler, and has greater long-
term reliability. The consensus is that in conservatively
designed circuits, transistors will last almost indefi-
nitely. And it is logical to assume that the cool opera-
tion of the transistors will also extend the life of the
capacitors and resistors. In this connection, however,
Victor Brociner of Scott comments that although “the
original high standard of performance of the transistors
themselves is maintained over the life of the equip-
ment, the electrolytic capacitors required for transistor
coupling circuits do not have quite the life expectancy
of the molded paper capacitors used in tube circuits.”

0?0 W hat advantages are there in using transistors in FM tuners?

Speaking of the design problems, Fred Mergner of
Fisher states: “Transistors, regardless of their price,
have thus far proved inferior to tubes in the FM front
end. The inajor problein is overload, resulting in inter-
modulation distortion and the appearance of strong
stations at several points on the dial. Transistors start to
overload with signals one-tenth the strength vacuum
tubes can handle.” Milt Lanford of TRW agrees and
adds that “while a local-distance switch can reduce
the interference problem caused by cross-modulation
(overload) when two strong stations are involved, it
cannot solve the problem of a strong station’s modulat-
ing a weak one. Our solution is to use a nuvistor. Since
the nuvistor vacuum tube is about the same size as a
transistor, and it generates little heat, the only penalty
is the added cost of a separate power supply for plate
voltage. The advantages in performance far outweigh
the small additional cost.” Victor Brociner of Scott
agrees and hopes that “semiconductors entirely differ-
ent from those now available will eventually permit the
use of solid-state front ends of high quality.”

But a number of manufacturers are producing all-
transistor FM tuners that apparently do not run into
crossmodulation overload problems. Bogen’s Norman
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Sanders cautions that “the use of low-noise. high-fre-
quency transistors in the front end is a must in order to
obtain a sensitive tuner,” but he also maintains that
crossmodulation can be handled by a well-designed
AGC circuit.

Bob Furst of Harman-Kardon feels that designers
have been stampeded into using nuvistors : “The gen-
eral theory of front-end overload states that the base-
emitter junctions of r.f.-stage and mixer transistors act
as nonlinear elements across the antenna, causing cross-
modulation. Though this theory is correct, it has been
our experience that most of the spurious interference
originates in the power supply and the base-bias cir-
cuits. Proper design eliminates 80 per cent of the prob-
lemi. Image rejection in excess of 65 db and second-har-
monic spurious-response rejection in excess of 85 db
are maintained in our F1000T tuner, for example.”

What. then, are the special virtues of transistor FM
tuners? Ed Miller of Sherwood expresses the opinion
of many when he states that he *‘cannot see how a solid-
state tuner might be said to sound better than a vac-
uum-tube tuner.” However, the engineers mostly agree
that other advantages do exist. Peter Paranicus of
Paralan states that “solid-state multiplex detection cir-
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cuits show significant performance advantages.” Oth-
ers have predicted that solid-state tuners will have
exceptional stability, both long- and short-term. Short-
terin stability means a complete elimination of tuning
drift. However, since drift is rarely a problem even with
tube tuners, it is long-term stability that many engineers
feel is the major benefit of transistorization. Transistors,
unlike tubes, do not age or in any way deteriorate

through use. In addition, since a tuner uses smaii-signali
transistors whose normal operating temperature is very
low, heat—the major cause of breakdown and value
change—is also eliminated.

In the light of the above, it is not improbable that
transistor tuners will seldom, if ever, need realignment
and will maintain their original factory specifications,
without adjustment, throughout their operating life.

4. W hat special design problems arise with transistor components?

Aside from the problems of tuner front-end overload
and noise in preamplifiers (which is solved by a combi-
nation of transistor selection and proper circuit de-
sign), most of the design problems are encountered in
power amplifiers. These are transistor burn-out, high
distortion under low-signal conditions, and the ques-
tion of matching the amplifier to all three connon
loudspeaker impedances (4, 8, and 16 ohms).

The burn-out problem can be explained simply. Since
a transistor amplifier has no output transformer to iso-
late its output transistors from the load (and thus limit
the current), a short-circuit in the speaker line will
causc a large amount of current to flow through the
output transistors. In the diffused-junction type of out-
put transistor, even a momentary overload will literally
melt the junction. Fuses are not the answer because the
transistor will burn out faster than the fuse can blow.
One solution is to build in fast-acting electronic protec-
tion, using switching transistors. However, Milt Lan-
ford of TRW and others have found that by using ger-
manium junction-alloy transistors with conservative
power ratings (instead of diffused-junction types),
fast-acting fuses can provide adequate protection with-
out the associated cost and complexity of electronic
protection. Harman-Kardon's approach, on the other
hand, as explained by Bob Furst, is simply *“to use
heavy-duty silicon devices with power ratings many
times those required by the actual application. Even
under short-circuit conditions the maximuni rating of
our transistors will not be exceeded.”

Regarding distortion at low signal levels. Wavne
Chou of C/M outlines the problem neatly: “In high-
efficiency circuits, Class B or AB operation is used, and
little power is consumed when there is no signal be-
cause the transistors in the output stages are biased at,
or near, cutoff. As the signal is applied, first one tran-
sistor, then the other is turned on and off alternately to
produce the signal. The amplification during the cross-
over time between the two transistors is gencrally non-
linear and normally produces a high percentage of dis-
tortion at low levels. We have utilized large amounts
of feedback in order to minimize this.”

In comparison to vacuum-tube models, some bot-
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tom-price transistor amplifiers still show fairly high dis-
tortion figures under low-signal conditions, probably
because designers cannot afford to use the extra tran-
sistors that large amounts of negative feedback would
require, However, many technical and nontechnical
listeners have noted that the bottom-price transistor
amplifiers sound much better than their distortion fig-
ures suggest they should. It has been suggested, by way
of explanation, that crossover distortion is not as dis-
turbing to the ear as other types of nonlinearity, such
as clipping. Crossover distortion, when audible, appears
to add a gritty quality to the upper mid-range and
treble frequencies.

Most audiophiles are familiar with the idea of
matching output tubes for best results, but the transis-
tor-matching problem appears to be very special. Fred
Mergner of Fisher states that “a number of design
problems arise because of the wide variations in the
characteristics of the transistors themselves. The gain
of a given transistor type may vary over a range of 300
per cent. It is casy to see that differences of this magni-
tude cannot be tolerated between the two channels of
a stereophonic system. For this reason, it is necessary to
offset variations in transistor gain by a process of selec-
tion and by incorporating large amounts of feedback.”
Almost all manufacturers have come up against the
same problem. TRW’s Milt Lanford blames the EIA
(Electronic Industries Association) standards for not
defining the parameters of cach transistor type closely
enough. As an example, if tubes were defined as loosely
as transistors, the 12AT7, 12AX7, and 12AU7 tubes
would probably all be lumped under a single type num-
ber. However, Heath’s Bill Hannah finds no problem
“if the circuit is properly designed. I’ve taken transis-
tors that had 30 to 50 per cent variation in parameters
and plugged theni into circuits without affecting total
performance. Conventional vacuum-tube circuitry
would not operate under such conditions. The secret,
if there is any, is in the initial design. Engineers must
be aware that wide variations do occur in transistor
parameters, and circuits must be designed that com-
pensate for them.”

The problem of matching the amplifier's output im-
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pedance to the speaker is a knotty one. Understandably,
most listeners are not willing to pay for a 50-watt am-
plificr when it is able to deliver only half of that power
to their 8- or 16-ohm speakers because of an impedance
mismatch. (In this connection, it should be noted that
some manufacturers state the power-output loss result-
ing from mismatch in decibels. The listener should be
aware that a 3-db reduction in output power represents
a loss of fully 50 per cent.) At the moment, it appears
that most manufacturers design their output circuits
for an impedance they hope will satisfy most of the
people most of the time, Scott, however, has taken a
different tack. Present models use a device called a
Uni-coupler to match 8 and 16 ohms ; the 4-ohm con-

nection is direct. Scott claims that this device insures
optimum transfer of power to the speaker (at 8 and 16
ohms) without the electrical disadvantages of an out-
put transformer.

Fred Mergner of Fisher approaches the problem
this way: “Since the optimum output impedance of
transistor amplifiers is actually lower than the imped-
ance of standard specakers, we raise the internal imped-
ance of the output stage, which permits matching with-
out resorting to output transformers.” Bob Furst of
Harman-Kardon thinks that “an amplifier with a very
high damping factor can generate high-quality audio
power into any spcaker within a reasonable impedance
range. No problem is presented by 4 to 16 ohms.”

e
eDe Will future transistor hi-fi equipment be smaller and lighter?

In general. designers are in agreement that transistor
equipment will be both smaller and lighter. However,
certain factors establish minimum limits in the size and
weight of the equipment. Even though output trans-
formers have been eliminated, power amplifiers still
require fairly hefty power transformers. Other com-
ponents—though some of them may be bulky—will be
anywhere from 30 to 75 per cent lighter. As far as the
sizc of the units is concerned, a number of transistor
power amplifiers require two or more large clectrolytic
coupling capacitors, cach of which is approximately
the size of an output tube. In addition, the power trans-
former of a transistor power amplifier is about the same

size as for a tube amplifier, and the power-supply filter
capacitors are about 50 per cent larger. High-power
output transistors require some type of heat sink—
usually a finned aluminum extrusion. The larger the
heat sink, the better its heat-dissipating qualities.
Whereas considerable reductions could be made in
the sizes of preamplifiers and tuners, certain practical
aspects must also be weighed by the designer. Even if a
tuner could be conmipressed to the size of a book, the
user would still need an easy-to-rcad dial, knobs he
could handle, and so forth. There is little prospect,
therefore, that future transistor components will be
substantially smaller than most of today’s equipment.

60 Why is better-quality transistor equipment still so expensive?

The generally high prices of transistor hi-fi compo-
nents derive from three interrclated factors: compo-
nent cost, design cost, and manufacturing cost. TRW’s
Milt Lanford finds that component cost and design
cost are related, in that “more stages of transistors are
required to achieve a given amount of gain than are
required with vacuum tubes.” The larger number of
stages, in turn, requires more resistors and capacitors,
and in transistor equipment these components tend to
be more costly. Lanford points out, as an example, that
clectrolytic capacitors are used where, in tube designs,
lower-price paper or ceramic capacitors would serve.
Richard Shottenfeld of Pilot adds that because of the
increased number of stages, “there is additional assem-
bly, test and troubleshooting requirements that also
contribute to the higher cost.”

Fred Mergner of Fisher stresses the component cost:
“The large heat sinks required with output transistors
represent a significant cost. Moreover, the power sup-
ply is more complex and components must be sclected
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more critically. A component as basic as a socket is a
good illustration. A tube socket might cost seven cents,
while a reliable transistor socket may cost three times
that amount.” Harman-Kardon finds that “transistor
equipment today costs morc than its vacuum-tube
equivalent primarily because it represents a newly ac-
quired technology. Cost-saving shortcuts have not as
yet been sufficiently developed. Prime emphasis has
gone toward obtaining adequate reliability. As we be-
come more experienced, we will learn how to design
lower-cost amplifiers at the same quality level.”

Harman-Kardon's optimism is echoed throughout
the industry. Although no one expects a sudden, radi-
cal cost decrease, there is a general fecling that prices
of transistor equipment will drop significantly within
the next several years. Fisher’s Fred Mergner reflects
the confidence of many when he states that “with time,
the cost differential will be eliminated, and transistor
components onc day will cost even less than their pres-
ent-day tube counterparts.”
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HI FI/STEREO REVIEW’S
DIRECTORY OF

[RANSITOR

STEREO COMPONENTS

JUST two and a half years ago, only thrce companies were producing

transistor hi-fi components, and the grand total of models available came to six.
Since then, there has been an astonishing proliferation of transistor equip-

ment. Today, almost every manufacturer of clectronic hi-fi components

is offering at least one transistor product. As may be deduced from the listings
that follow, the most numerous transistor components are the integrated stereo
amplifiers, which particularly benefit from transistorization. No fewer than thirty
transistor amplifying units are now being produced—priced from

$59.95 for a kit-built integrated amplifier to upwards of

$700 for a de luxe two-chassis amplifier system. Also listec

here are thirteen stereo tuners (all with stereo FM and some with

AM) and eleven combination tuner-amplifiers, or receivers. Available in addition to
these, but beyond the scope of this directory, are “hybrid” units (which employ

both transistors and vacuum tubes) and transistor tape recorders and antenna boosters.
In the interest of saving space, a number of abbreviations are used in the following
columns. Those that may not be familiar include wpc, or watts per channel; IM, or
intermodulation distortion; HD, or harmonic distortion; s/n ratio, or signal-to-noisc
ratio; #v, or microvolts; rms, a synonym for continuous (power) ; and IHF, which
signifies that the specification in question was obtained by using the measurement
procedure recommended by the Institute of High Fidelity.

All specifications were furnished by the manufacturers.

HIFI/STEREO REVIEW



TRANSISTOR STEREO TUNERS

Eico Model 3200 FM Tuner: 1HF sensitivity
20 pvi full limiting sensivivity 5 pv: THE dis-
tortion 0.5% (5 uv, 100% modulation, 98 mc);
THF s/n ratio 35 db: frequency  rvesponse
20-15,000 cps +1 db; image rejection 40 db;
AM suppression 40 db; i.f. rejection 70 db;
spurious rejection 70 db:; [HF capture ratio
1.5 db: separation 30 db at | ke, 25 db at 10
ke: 19-ke rejection 43 db; 38-ke rejection 55
db; 16¥2 x 5 x 13%4 in. d.; pricc to be an-
nounced.

Fishcr Model TF-300 FM Tuner: 5 i.f.-limiter
stages: variable-threshold muting with defeat:
automatic mono-sterco  switching and  Stereo

Beicon indicator; tuning meter: HD 047
detector bandwidth [ mo: caprure ratio 2 db;
s/noratio — 70 db; 158 x 4 13716 x 1% in. d.;
$329.50.

Grommes  Allegra 107 AM-FM Tuner: THF
sensitivity 4 gy response 20-20,000 cpy +0.5
db (FM), 20-6.000 cps £3 db (AM); separation

30 db or better; 10 wransistors, 9 diodes: less
case, $149.95: metal pedestal case, 13% x 434 x
Il in. d.. $5.93: oiled walnut case, 15 x 498 x
1 in. d., $S1895

Harman-kardon Modcel F1000T FM Tuner: in-
terchannel muting circuit with threshold ad-

justiment and front-panel defeat switch; tuning
meter: timesswitching muliiplex drcuin: auto-
matic mono-sterco switching; IHEF sensitivity 2
uv: image rejection 60 db; respomse 5-33.000
cps =Y db (without 38%-ke notch fitter): dis-
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tortion less than 0.17% at 1007 modulation:
s/n ratio 60 db at 1007; modulation: inter
channel muting, sterco-deteat switch, J-position
(local-subutban-distance) switch: 18 transistors,
8 diodes; 14 1716 x 3% x 8 in. d.; $299.9);
walnut cabinet, $19.95,

Heath Model AJ-33 AM-FM Tuncr Kit: pre-
buitt. prealigned FM front end and AM-FM
i.f. civcuit boards. FM specifications: HD under
17% at 25 av, 100% modulition at 98 me: con-
verter bandpass t db, 50-33.000 (ps: capture

ratio 2.5 «b: humm and noisc 48 db (25 v,
1007 modulation): 1H¥ sensitivity 3.5 uv: re
sponse 20-20,000 ¢ps +1 db: image 1atio 10
db (30 uv, 30% modulation at 98 mc): separa
tion 30 db or more at 1 ke, 23 db or more at
10 ke. AN specifications: usable sensitivity 15
uv at 1,000 ke (20 db quieting): image rejection
10 db at 1.000 ke: HD under 1%: hum and
noise — 30 db; 20 transistors, 10 diodes; 153 x
3% x W in. d.; kit $99.95.

Hceath Modcel AJ-43 AM-FM Tuner Kit: fea.
tures similar to AJ-33 above, plus automatic
mono-sterco switching. FM specifications: HD
under 1% (full quicring): capturc ratio 7.5 db:
hum and noise 50 db below full quicting (IHE);
sensitivity 1.5 uv for 20 db of quicting, 2 uv
for 30 db. 5 uv for full 40 db quicting; image
rejection 35 db; separation 40 db at 50-2.000
cps, 30 db at 10.000 cps, 25 db at 15,000 cps:
19-kc suppression —50 db; SCA rcjection — 30
db, 61.70 kc. AM specifications: sensitivity for
10 db s/n ratio. 6uv at 600 k¢, 5 av at 1000
ke, 3 uv at 1400 ke: HD under 1%; bum and
noise 35 db below 30% modulation; 25 tran-
sistors, 9 diodes: kit, $119.95.

Karg Model TX-I FM Tuncr: zcio-center tun-
ing meter; sterco-indicator lamp: automatic
mono-stereo switching with manual override:;
sensitivity 2 uav for 20 db quicting: separation
30 db; 13 wansistors, 10 diodes, 2 rectifiers;
13W x 31 x 5V in. d.; $149.50.

Kenwood Model KT-10 AM-FM Tuncr-Ampli-
fier: automatic mono-sterco switching: power
output 20 wpc; $299.

Knight KN-255 AM-FM Tuncr: FM scnsitivity
2 uv for 20 db quicting: response 20-20.000 cps

+ 0.5 db: distortion 0.5% at 1007 modulation;
huin 38 db below 10077 modulation: outputs

two low-impedance and 1wo high-impedance
for sterco taping off the air: sterco-indicator
light: tuning meter; 16 transistors, 8 diodes, 1
selenitm rectifier; less case. $149.95; walnut
case, $11.95; metal case, $4.95.

Knight KN-265 AM-FM Tuner: FM sensitivity
2 uv for 30 db quieting: response 20-25.000 cps
+ 0.5 db; distowtion 0.5% at 100% modulation;
hum M db below  100%  modulation;
FNE bandwidth 300 ke: stereo separation 30 db:
ontputs—two low-impedance and two high-im-
pedance lor stereo taping oft the air; stereo-
indicator light; tuning meter; 17 transistors, 8
diodes, 1 selenium rectifier; less case. $199.95;
walnut case, $14.95; metal case, $4.95.

Knight-Kit KG-70 AM-FM  Tuner Kit: IHF
sensitivity 2 uv for 30 db quicting: response

20-20.000 ¢ps; hum and noise 60 db below |
volt; f:l(l()r)‘-aligncd front end and if. strip;
Nit. $99.95.

Paran Paralan 740 FM Tuner: automatic sterco-
mono  switching; interstation muring; stereo
subcarrier and sterco-broadcast indicators; tun-
ing indicator; sensitivity 2 av for 30 db quict-
ing: composite response 30-15,000 cps +0.2 db;
distortion under 0.2%; 14 x 4% x 8 in. d.; with
protective cover, $209; walnut enclosure, $19.

Scott Model 312 FM Tuner: subchannel and
sterco-noise  filters, diversity-reception  switch,
individual level controls, automatic mono-
stereo switching: selectivity 30 db; HD 0.8%:
cipture ratio 6 db; s/n ratio 60 db; IHF
sensitivity 2.5 uv: crossmodulation rejection 80
db; frequency response (sterco) 50-15,000 cps
+1 db; separation greater than 30 db; 158 x
5V4 x 13V in. d.; in casc, $250.

Scott  Model 4312 Tuner: interstation-noise
suppression; automatic mono-sterco switching;
THF sensitivity 1.9 av; s/n ratio 63 db; HD

0.5%: response 20-20.000 cps =1 db; capture
ratio 2 db; scpmation 30 db; tuning meter: 28
transistors, 22 diodes, 4 puvistors; 1718 x 644 x
16%4 in. d.: less cabinet. $365,
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TRANSISTOR AMPLIFIERS

(Note: All units are integrated sterco amplifiers unless listed as " Preamplifier” or “Power Amplifier.”)

Acoustech V: 1M and harmonic distortion un
der 0.95% at 30 wpc (rms) into 8-ohm loads
(both channels driven siinultaneously): rise
time under 2.5 usec: damping factor at 16
ohmns better than 50 to 1; power<amplifier sec.
tion uses silicon transistors and direct-coupled
circuits throughout; $299; available in Junc.

Altec Lansing Model 360A “Royale I1’': 35 wpc
music power; 1D 15% at 25 w.. 20-10,000
cps: response 20-20,000 cps 1 db; output im-
pedance 4, 8, and 16 ohmns (ctr. speaker 8 or

&
» ®

16 ohms); damping factor 10; automatic reset
circuit-breakers  tor overload protection; 28
transistors, 3 diodes and rectifiers; 15 x 3¥2 x
1138 in. d.; with case, $366.

Eico Model 3066: 25 wpc contimious power
(33 wpc music power) into 8-ohm load; 165
wpc (18 wpc music power) into 16-ohm load:
distortion 0.3% at rated power; response 10-
60,000 cps; hum and noise 70 db below rated
power on tape and auxiliary inputs: output
stages protected by wltrafast fuses: tape and
headphone output jacks; 162 x 5 x 134 in. d.;
price to be anmounced.

Eico Modcl 3099: 45 wpc continuous power (50
wpc music power) into 8-ohm load; 30 wpc (33
wpc music power) into 16-ohm load: all other
specifications identical with Model 3066; price
to be anmounced.

Fisher Model TX-300: rated power to be an-
nounced; HD (at 1 ke and rated output) 0.5%:;

IM at rated output 0.5%:; response 5-30,000
cps. +0, I db; hum and noise 86 db; con.
ventional controls plus speaker and impedance-
selector switches, tape monitor, input levelsets
for low-level inputs; 154 x 4 13/16 x 114
in. d.; $329.50.

Grommes Allegra 41: 20 wpe music power; HD
0.6% at 1 ke; 1M 2% at 18 watts; response
20-20,000 ¢ps +0.5 db; output impedance 1, 8,
and 16 ohms, plus stereo headphone and tape
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outputs; 18 transistors. 4 silicon rectifiers;
$149.95: metal case, $5.95: wood case, $14,95.

Harman-Kardon Model A1000T: 33 wpc music
power (30 wpc sine-wave); silicon output tran-
sistors; response 10-100,000 cps + V2 db at nor-
mal listening level: square-wase vesponse less

thaxn 10% tilt at 20 cps with better than 2.3
useconds rise time: distortion 0.5% at rated
output; input sensitivity, high level 200 mv,
low level 2,5 mv; 28 transistors, 6 diodces;
14 1/16 x 3% x 10 in. d.; $369.95; walnut cn-
closure, $19.95.

Heath Model AA-21 Kit: 35 wpc sine-wave or
30 wpc music power; response 13.25.000 cps
+1 db at maximum power; 26 watts (16-0hm
load) sinewave; 18 watts (+:ohm load) sine-

wave; HD less than 1% at 20 cps, 0.5% at 1,000
ps, 2% at 20,000 cps; IM less than 1% at rated
output; 28 transistors, 10 diodes; 15 x 5 x 14
in. d.; kit, $139.95.

Heath Model AA-22 Kit: 35 wpc music power;
continuous power, 20 wpc at 8-ohm tap, 13 w

at 16-ohm, 9 wpc at $-ohm: HD less than 1%
at 20 and 20,000 cps, less than 0.3% at 1,000
cps at rated ontput; 1M less than 1% at rated

output; response +1 db, 15-30,000 cps; 2@ tran-
sistors, 10 diodes; 1% x 3% x 113 in. d.;
walnut case: kit, $99.95,

KLH Model 16: 45 wpc music power (33 wpc
continuous power) into 8 ohms, less into 4 or
16 ohms; consentional controls plus variable

loudness compensation, high filter, speaker on-.
off, tape-monitor switches; front-pancel  head-
phone jack; tape-output jack; 22 transistors, 8
diodes; 54 x 129/32 x 9% in. d.; $219.95; oiled
walut cabinet, $19.95.

Rarg Model AX-1: 22 wpc continuous power
into 4-ohm load at 1 ke; 56 wpe music power;
distortion 0.5%, 20-1000 cps, 1.5% at 20 kc (at
16 wpc rms): response 10-35,000 cps +3 db at
16 wpc rms; 23 transistors, 6 signal diodes, 4
power rectifiers, 3 fuses; 15V4 x b x 31 in. d.;
$209.50.

Knight Model KN-950: 25 wpc music power,
15 wpe continuous; HD 1%; response +1 db

20-20,000 cps: scnsitivity: tape 3.5 nv; phono
4 my; tner 0.25 v; 9% x 23 x 8 in. d.;
$119.95; walnut case, $10.95; mcetal case, $4.95.

Knight Model KN-999: 50 wpc music power, 35
WpC sine-wave power: tape monitor, phase,
mode, and sterco-reverse switches; bass, treble,
balance, and vohune controls; push-button in-
put selectors; response 20-25000 ¢ps 0.5 db,
HD 1%, hum 80 db, all at rated power: 19
transistors, 8 diodes; $199.95; walnut case,
$14.95; metal case, $4.95.

Knight-Kit Model KG-320 Kit: continuous
power output 10 wpe at 8 ohins, 16 watts at
16 ohms; music-power output 16 wpce at 8 ohms,
15 wpc at 16 ohms: response at rated power
25-18,000 cps +1 db; HD at rated power 1%:;
hum and noise —68 db; output imnpedance
8-16 ohuins; 14 transistors, 4 diodes; kit $59,95.

Knight-Kit Model KG-870 Kit: 35 wpc music
power; 1M less than 17; response 20-25.000

cps +1 db at rvated ontput: 4, 8, 16 ohm
outputs; stereo  headphone  jacks;  phasing
switch; tone controls; 6 input circuits—phono,
tape head, tape monitor, two auxiliary, and
tuner; 22 transistors, 4 silicon diodes: 13 x 2%4 x
11 in. d.; kit. $99.95; walnut casc. $12.95; metal
case, $3.95; factory wired (less case), $159,95.

Lafayette Modcl LA-900: 60 wpc music power at
8 obhms, 38 wpc at § and 16 oluns: HD 0.5%
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at red power: 1M under 19%: comventional
controls plus scratch, rumble, and loudness
switches; 22 aransistors. 14 diodes: 13 X

315716 x 112w in. d.: $189.50,

Latayetre Maodel KT-900 Kit: kit
Model LA-90O, 815150,

version of

Leak Sterco 30: 15 wpe rms; HD 0.1% ar 8
watts into 15 ohms at 1 k¢; conventional con

€ 6000

filter
6 diodes and thermistors;
13 x 4% 5 9 in. d.. 5249

trols plus tape monitor,
trols: 18 Dansistors,

and slope con

Paran Puralan 730: 30 wpc inusic power ino
ohms, 372 wpc into 8 olins. 25 wpe imo 16
ohms; HD under 0.27, at 100 watts, under 0.7
20-20,000 cps up 10 100 watts: 1N under 0.2%
at 100 watts; aesponse 5-100.000 ¢cps +2.0 db
20-20,000 cps +0.2 db; hum and noise —80 db

high level, 60 db phono input: input sensi
tivity for 100 watts 2 myv (mag phono and wape
head). 0.3 v high-level; 1544 x 644 x 8 in. d.; in
metal enclosure, $219; walnut enclosure, $19.

Scotr Madel 4270: 30 wpe mnusic power (25 wpe
sinc-wave); 4, 8, 16-ohm outputs; power band-

width (FHF) 19:20,000 ¢cps +1 db;
20-15.000 cps; HD 0.8%; hum level

damping factor 4: 27 twansistors, 9
1712 x 6Y2 x 16%4 in. d.; $395.

rcxpon«:
0 dbh
diodes;

Sherwood Madel S 9000: 55 wpe: $299,
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Acaustech  Maodel 1L Preamplifier:  controls:
siepped-decade (10-db) and micro (241b) level;
inpur, mode, individual stepped treble and bass
for cach channel (switched out of circuit when
flat); balance; 3-position equalization (RIAA,
NARB, 1ape, and microphone): 3-position low
frequency filter (Hat, 20 cps. and 70 ¢ps); 3-posi
tion high-frequency filter (flat, 6 ke and r.[);

3-position speaker selector (lett, right, or both

push-button switches for power, loudness, tape
monitor, and muting: at 2.5-volt ouiput. HD
and IM each less than 8.25%¢; hum and noise
better than 60 db below 2.5 volis in mag
neric position; response Har trom 1-100.000 ¢ps
output impedance about 100 ohms; 15% x 5 x
12 in. d.; $348.

Acoustech 1V Preamplifier Kit: 1M and har
monic distortion under 0.09% fromn 20 to 20.000
cps, rise time 1.5 upsec: prewired glass-epoxy
circuit boards plug into instrument-type con-
neciors; $149 (kit); available in June

Hadley Model 621 Premaplifier:  response,
5-100,000 cps. 0,  0.25 db; HD under 0.15¢
at 2 v output, 13-30.000 cps through low-level
input; 1IN under 0.27 Jor 2 v out: noise - 65
db below 5 mvyv input signal for low-level in
puts, 83 db below rated outpur for high-level
Mputs: sensitivity at maximum gain and 2 v
out. 1.5 mv (low level), 250 mv (high level);
11-position step-type tone controls (out of cir-
cuit when in fiat position): variable (switched)
cqualization characteristics: 20 transisiors; 15 x
418 x 8 in. d., $319.50.

Harnun-Kardon Citation A Preamplifier: re
sponse Hat from 1 to | million cps 40, — V4
db; square-wave response better than | usec. in
all functions, less than 5% tilt at 5 cps; har-

o e se P4 , A o {
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monic distortion unmeasurable at 2 volts out
put from 20.20.000 cps; 1M distortion less than
0.05% from 40 to 140° F.: noisc - 85 db hclow
rated output; sensitivity 0.25 v, (high-level
input), 1.5 mv. (low-level input). Controls:
on-off, funciion setector, modle, blend, equaliza-
tion, tone. balance, contour, chanael-reverse,
low.cut filler, high-frequency filter. tape mon.
itor; 3% transistors; 17 x 5% x 7 in. d.: kit
$269.95; factorv-wired, $330; walnut cabinet
§20

Acoustech Model 1 Power Amplifier: 40 wpc
continuous from 20-20.000 cps; 4, 8, and 16-ohm

outputs: clipping power 65 watts at 8 ohms, 50
watts at 16 ohms, 40 wints at 4 ohms; 1IN and
HD less than 0.95% at rated output; response
550,000 cps = Vi db (2.5-250.000 ¢cps +3 db);
rise time less than 1.75 psec.: hum and noise

85 «b below 10 watis: damping factor over
25. input impedance 130.000 ohms; 8-ST7175
silicon output ansistors, plus 6 other tran-
sistors, 6 diodes, 6 rectifiers; 1534 x5 x 12in. d.;
$395.

C/M Laboratories Model €M 50/50 Power Am-
plifier: 50 wpc into 8 to 16 ohms; HD less than
0.05% at 1 ke from 545 watts, rising 10 0.13%
at 10 ke, 0.3% at 20 kc: IM less than 0.2% at

45 watts: yesponse 20-20,000 cps, +0 db, 0.5
db at 45 watts; avtomatic shut-oft and reset for
protection against overload; 28 transistors, 7 di-
odes: 10 x 6¥ x 11 in. d.; chrome and black,
$435; utility paint finish, $395.

Harman-kardon Citation B Power Amplifier:
40 wpc; HD 0.5%, 20-20.000 cps at rated out-
put into 8-ohm load; IN 0.5% at rated output,
0.1% at normal listening level (8-ohm load);

response 15-60.000 ¢ps ar rated output, 1-100.000
cps + 1 db at I wat; input sensitivity 1.6 v;
damping factor 50 down to 10 ¢ps; output im-
pedance 1-16 ohms; has eter-monitored bias
adjustment, meter-sclector switch, low-cut filier
(switched): B circuits fused for protection;
1474 x 5% x 14 in. d.; Kit, $335; factory-wired,
$425.

Lafavette LA-280 Power Amplifier: 100 wpc
music power (80 wpe rms) at 4 ohms, 58 wpc
music power (50 wpe rms) at 8 ohms, 33 wpc
music power (27 wpe rms) at 16 ohms: HD

4

0.05% at 75 watts rins into 4 ohms; 0.03% at
45 watts s into 8 ohms, or 27 watts rms into
16 ohms: IM under 0.2% at 120 watts peak
into t ohms: vesponse 15-20,000 ¢ps +0.1 db,

3 db at 80 kc: input sensitivity 0.2 v rms
into low input, 1.5 v rms into high input; 4
8. 16.0hm. clecirastatic speaker, and stereo
headphone outputs; 16 transistors, 16 diodes;
1434 « 8 x 9% in. o $299.50.



TRANSISTOR TUNER-AMPLIFIERS

Bell fruperial 1000 Tunes-Amplifier: Integrated
amplifiey with remosable tuner section; head-
phone jacks: adjustabie inverstation noise mut
ing: switchable AFC, tape monitor; automatic
siereo-mono switching; zero center tuning me-
1ev; nuvistor front end; thermistor temperature-

compeusating  circuits.  Amplifier scetion: 40
wpc music power; HD under 0.25% at full
power at | kc, under 0.8% at full power at 15
ke IM under 0.7% at full power: response
965,000 cps +£3 db at full power, 9-85.000 cps
+3 db at | wat: noise — 80 db. Tuner scc-
tion: crossmodulation 1ejection over 80 db; HD
nuder 0.5% at 100% maodulation and full lim-
iting; capture ratio 2 db; s/n ratio — 65 db;
IHF sensitivity 1.6 av.; stereo separation 30 db,
20-15,000 cps; image rejection over 65 db; 35
ansistors, 15 silicon diodes, 4 germanium
diodes, 3 nuvistors; 17v2 x 8 1/16 x 16%4 in. d.
with cover, 17% x 6 13/16 x 16%4 in. d. with-
out cover, $529.95.

Bell Tperial 900 Tuncer-Amplifier: Similar to
Tmperial 1000, but with single headphone jack,
signal-strength meter instead of zero-center, no
interchannel muting:  power output 40 wpc

music powers HD at tull power under 0.3% at |
ke, under 0.9% at 15 ke; IM under 0.8% at
tull power output; noise 80 db below rated
power; FM sensitivity L8 av IHF; capture
ratio 3 db; all other tuner specifications same
as Imperial 1000: $469.95.

Rogen Model RT-1000 AM-FM Tuner-Ampli-
fier: 50 wpc music power; distortion 0.6% at
vated output; response 15-45,000 cps +1 db;

hum —60 db; audio sensitivity 3.5 mv (mag
plono), 2 mv (tapehead), 0.25 v (aux); head-
phone output jack; spcaker-oll, AFC-defeat, and
phase-reverse switches; tuning meter; sterco-
indicator light: FM sensitivity 25 av THF;
stereo FM separation 35 db at 1 ke; 43 wan-
sistors, 22 diodes: 16 3716 x 4% x 15 13/16 in
d.; price to be announced.

Eico Model 3566 Tuncr-Amplifier: Antomatic
mono-stereo switching and sterco defeat on FM;
switchable 67-kc SCA filter, 1ape monitor, AFC
defeat; output stages proledied by ultrafast
fuses; 25 wpc (33 wpc music power) into 8 ohms,
16.5 wpe (I8 wpc music power) into 16 ohms;
distortion 0.3% at rated power; response 10-
60,000 cps: hum and noise - 70 db; IHF sensi-
tivity 2.5 uv: crossmodulation rejection 70 db;
distortion 0.5% (5 av, 100% wmodulation, 98
me); capture ratio 4.5 db 1HF; s/n 1atio 55 db
THF; AM suppression 40 db: separation 30 db
at 1 ke, 25 db at 10 ke 19-ke rejection 45 db;
38-kc 1ejection 55 db; 16V2 x 5 X 13V in. d.;
price to be announced.

Eric Palomar Model $-500 Tuner-Amplifier: 25
wpc; HD under 1%: response 10-30,000 cps +1
db; hum and noise 80 db betow full output;

THE sensitivity 2.5 uvi mmage rejection 65 db;
local-distant, AFC-defeat, high-filter, low-filter,
and channel-reverse switches; headphone jack;
tuning meter; stereo indicator; $399.

Fisher Model 600-T Tuner-Amplifier: Sterco
Beacon awtomatic mono-stereo switching and
indicator; variable-thyeshold muting: tape mon-
itoring: 5 i.f.-limiters; high and low filters;

impedance selector; speaker selector; audio sec.
tion HD 0.5% at 1 ke and rated output; IM
0.5% at rated output; response 5-30.000 cps
+0, 1 db overall; 20-25,000 cps +1 db
power-amplifier section; hum and noisc —90
db; tuner s/n ratio 70 db at 100% modulation;
HD 0.4% at 100% modulation. 400 cps; cap:
ture ratio 2 db; price to be announced.

Heath Model AR-13 AM.FM Tuner-Amplifier
Kit: Amplifier section: 20 wpc (33 wpc music
power) at 8 ohms, 13.5 wpc (I8 wpc music
power) at 16 ohms, 9 wpc (16 wpc music power)
at 4 ohms; HD 0.7% at 1 kc and rated power;
IM under 1%; response at rated output +1 db
at 15-30.000 cps. +3 db at 10-60.000 cps; separa

tion 40 db ar 20.20.000 cps, 60 db at | ke. FM
section: HD under 1%: AM suppression 33 db;
sensitivity 2V2 av for 20 db quicting. 342 av for
30 db: image rejection 30 db: i.f. rejection 70
db; separation 30 db at 50-20,000 cps, 25 db at
10 kc; AM sensitivity 3.5 av at 1400 ke, 5 av

at 1000 kc, 10 av at 600 kc; bandwidth 8 k¢
at 6 db down; HD under 1%; 17 x 53 x 14%4
in. d.; kit, $195.

Rarg Model ATX-1 Tuner-Amplifier: 22 wpc
into 40 ohms at 1 ke, 1% HD; response 10-33,000
cps. 3 db down at 16 watts; distortion 0.5% at
20-1,000 cps, 1.5% at 20 ke (all at 16 wpc). FM
section: automatic mono-stereo switching with
manual override, zero-center tuning meter; FM
sensitivity 2 av for 20 db; FM stereo scparation
30 db; 36 transistors, 16 diodes, 4 rectifiers, 3
fuses; 154 x 5 x 7 in. d.; $359.

Paran Paralan 570 Tuner-Amplifier: 35 wpc
music powcr; response 30-15,000 ¢ps +0.5 db
composite, amplifier 10-50,000 cps +t db; HD
and IM under 0.5%: hum and noise more than
60 db down; FM sensitivity 25 av for 20 db:;
14 x 442 x 10 in, d.; with protective cover, $289;
walnut enclosure, $19,

Pilot Model R-1000 AM-FM Tuner-Amplificr:
Tuning mcter operates as zero-center type for
FM, signal-strength type for AM; muting, mon.

Q8979 6

itor, sciatch, and rumble filters; headphone
jack and speaker switch: automatic sterco FM
indicator; four FM i.f. stages; 55 wpc output;
HID 1%; IHF sensitivity 1.8 uv; capture ratio |
db; 618 x 17 15/16 x 15 in. d.; $449.50.

Pilot Model R-707 AM-FM Tuner-Amplificr:
Similar to R-1000; power output 35 wpc; 1HF

sensitivity 3 av; capture ratio 4 db: 3 FM if.
stages; 17 15/16 x 6 x 14U in. d.; $349.50.
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