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UNIQUE KIT-BUILDERS® INSURANCE POLICY!

Only Scott Kits come equipped with one. It's a full-color
instruction book to insure you against confusion, incorrect
wiring and the installation of wrong parts.

Every part and every wire is reproduced in its exact color.
A special printing process is used requiring seventeen differ-
ent colors . . . including even silver and gold . .. to insure
life-like reproduction. It is practically impossible to make a
construction mistake!

To speed assembly time Scott Kits are divided into con-
venient assembly groups. There is a separate page in the
instruction book for each group, and the parts for that page
are mounted, in order, on Scott’s unique Part-Charts.

No one but Scott goes to the time, trouble and expense
to give you this kind of kit building insurance. Scott Kits
offer many other advantages, too. All wires are cut and
stripped to exact length. ‘Tedious mounting of tube sockets,

terminal strips and other mechanical parts is completed at
the factory. Critical circuitry such as the FM “front end” is
prewired by factory experts. When you finish a Scott Kit it
will look and work like a factory wired component.

If you've never seen the Scott full-color instruction book
visit your dealer now or fill in the coupon below. We'll send
you a sample page and a catalog showing all Scott Kits.

H. H. Scott Inc.

111 Powdermill Road

Maynard, Mass.
Rush me a sample page from a Scott full-color kit instruction book. Also

enciose a catalog of Scott kits and factory wired components.
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Include names and addresses of interested friends and we'll send them
duplicate materials.
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Son makes seven superb kits . . . all with full-color instruction books: LK-48 48-Watt Stereo Amplifier Kit, LK-30 30-Watt Stereo Amplifier Kit, LK-72 80-Watt Stereo
Amplitier Kit, LT-111 FM Stereo Tuner Kit, LT-110 FM Stereo Tuner Kit, LC-21 Stereo Preamplitier Kit, and the LK-150 130-Watt Stereo Power Amplitier Kit.
All prices slightly higher west of Rockies. Accessory cases extra. Export: Morhan Exporting Corp., 458 Broadway, N. Y. C. Canada: Atlas Radio Corp., 50 Wingold Ave., Taronto
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Now...

AUTOMATIC
“APPARENT
LOUDNESS”
with the new

FAIRCHILD
DYNALIZER

Fairchild has now perfected the
ultimate device to produce “true
apparent loudness’ without
restricted, monotonous sound =
This new and radically different
Fairchild system accomplishes
“apparent loudness” effectively
and automatically by correcting
the frequency response of an
audio system to compensate for
the hearing curves as developed
by Fletcher and Munson ® The
Fairchild DYNALIZER (auto-
matic dynamic equalizer) re-
distributes the low and high
frequency response as program
level drops so that a balanced
program response is constantly
maintained = The completely
automatic FAIRCHILD DYNA-
LIZER is indispensable for
recording, broadcasting, back-
ground music and motion pic-
ture ® The FAIRCHILD DYNA-
LIZER provides full spectrum
perception at all listening levels.

The Dynalizer is priced at $19900

Write to FAIRCHILD —the
pacemaker in professional audio
products — for complete details.

FAIRCHILD

RECORDING EQUIPMENT CORPORATION
10-40 45th Ave., Long Island City 1, N.Y

AUDIO CLINIC

Joseph Giovanelli

Send questions to:
Joseph Giovanelil
3420 Newkirk Ave.
Brooklyn 3, N. Y,
Include stamped, self-nddressed
envelope.

Playing of Acetate Discs

@. I have quite a few old paper and
acctate home-recording dises which are just
about worn out. They all have a sentimental
value to me, and I want to get them onto
tape as soon as possible. I know all about
how to dub, and so forth.

However, I've ncver dubbed from home
recordings before and these have varying
dcgrees of surface moise—anything from
almost as good as they were originally to
practically worn out.

I have heard of filters that can take out
all or at least a lot of this cxtraneous
noise. I seem to remember a buddy of mine
having a little gizmo which was connected
between the pickup and preamplifier and
which had several settings, old 78's, new
78’s, and s0 on. Are these still available?
If so, what shall I ask for? If they arc
available, is it the best thing for me to
use for the purpose? Maybe you can suggest
something better.

Also, one other thing. Some of these
records specify cactus ncedles. 1ill I be

able to record right into my tape recorder
direetly from the eactus needle and arm or
will I have to record from the output of
my regular amplifier?

I just happened to think—maybe there
is a special kind or size of needle that will
cut gome noise, too. Any suggestions on
that? Ward G. Erwin, La Crescenta, Cali
fornia.

A. Figure 1 is a rumble and seratch
filter which will remove the noise from the
disex. I know of no commereial filter eur-
rently available which will do what you
have in mind.

The filter here shown is one which was
a portion of the Bogen PR-100-A pre-
amplifier and has been reproduced lere
with the permission of the manufacturer.

Connect this filter between the pream-
plifier and the power amplifier. If you have
trouble, you will have to connect it between
two high-impedance stages.

I am surprised about the cactus needles
which are to be used to play some ot your
records. Unless these discs are of the old,
embossed type, etched on aluminum, there
should be no need to play them with cactus
needles. Of course, if they are emhossed
dises, this is the only method which will
allow you to play them back without ruin-
ing them at the same time.

If the dises are acetate, thev can be
played with standard styli with better re-
results than are obtainable with a cactus

RUMBLE AND SCRATCH FILTER

BOGEN PRIOO A
OS5, 120N  POS. 1 3 KC
05. 2 60N  POS. 2 6KC
05,3 N POS. 3 B8KC
POS. 4 15N  POS. 4 10KC
POS. 5 FLAT POS. 5 FLAT

Ky

Fig. 1. Rumble and scratch filter.
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TYPEA AT6 AUTOSLIM/P
Automatic Turntable Automatic Turntable = Intermix Changer
\ $54.50 e 8 $39.50

This yéar again, more people will choose one of these 3 Garrard
models than all other record playing components combined.

To help find the Garrard which is best for you—
let us send you the new Comparator Guide.

3 Clearly and conzisely, it describes the important Garrad ad=aces—all of which play a vital part in
insaring top p2rfermance and longer Lfe for your records. Eve-y Garrard model & piztured in full color. ..
with detailec photographs, descriptiors of its eatures and er2anations of how taey contribute to your
enpyment. Tke coupon below will bring you a zopy of the Garrard Conparaze: Guide—without charge.

to Chas. W. Painton, Ltd.. 66 Racine Read, Rexdale, On:azio
itories to Garrard Engmeermg & dfg. Co, Ltd Swmden, Wllts Englarl:




the best seat in the house...

FINCO ° AWARD WINNING FM ANTENNA

Broadcasting authorities agree that an outdoor antenna is

absolutely essential for the reception of full quality monaural

and multiplex FM sound.

" A FINCO FM antenna will deliver a clean undistorted

signal and bring in more stations, regardless of location.
Guarantee yourself the best seat in the house for tonight’s

FM concert . .. install a fidelity-phased FINCO FM antenna.

lustrated Other models FM Efectronic Booster
M4 available from . Model T-AMB-AC
$24.90 fist $3.75t0 $71.30  $34.95 List

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

THE FINNEY COMPANY
PRODUCERS OF THE WORLD'S FINESTFM AND TV ANTENNAS
Dept. 34 West Interstate, Bedford, Ohio

needle. There was a time when cactus
needles were the rage, even though it was
demonstrable that such needles deposited
foreign miatter in the grooves. Perhaps
some of your acetate dises were recorded
at that time. This vogue was with us in the
late 30’s and early 40’s, and perhaps was
the reason for the use of cactus needles.

The exact radius of the stylus used to
play back the records cannot be given, but
you should be able to use a 3-mil stylus to
play back most records unless some of them
were made using LP techniques developed
after 1948. The stylus you now use to play
baeck 78-rpm dises will do nicely.

I should point out that the use of the
proper size stylus as mentioned will re-
duce noise to a considerable extent. If you
use an LP stylus to reproduce modulation
from grooves which were recorded with a
recording stylus of larger radius, you will
add noise and you will contribute to the
destruction of the disc.

One consideration which might enter the
picture is that the output from the cart-
ridge might be insufficient to drive the
tape recorder properly. Another point to
remember is that by connecting the output
of the cartridge direetly to the tape re-
corder you lose the ability to remove sur-
face noise from the dises. This was some-
thing you wanted to be able to do.

If you do use a cactus needle, you will
have to use another cartridge. If this cart-
ridge is a erystal type, connect it to the
proper input of your preamplifier and con-
neet the filter shown here as already di-
rected. This will eliminate surface noise
and rumble if either is present. Further,
you can adjust the tone controls to get the
best sound from the discs. The dises were
probably recorded with varying equaliza-
tion, miost of them haphazard, judging
from my experience with home recordings.
Of course, if some or all of them were
recorded professionally, there will be a
more uniform sound, but even here, equal-
ization standards varied widely. Some tone
compensation is welcome when you really
sit down to do the job.

Amplifier Feedback Circvits

Q. Some amplifier circuits base the com-
ponent values of the feedback circuit upon
the impedance of the speaker system with
which they are to be used, whereas other
amplifier circuits maintain fixed component
values regardless of the impedance of the
two speakers. It appears to me that the
more sound approach would be the first
one. Am I correct in this assumption?
E. X. Nucle, Bronx, New York.

A. Cireuits with different feedback char-
acteristies to suit the impedance of the
speakers are designed around transformers
which have just one impedance tap, say
§ ohms.

This approach is inflexible and is not
preferable to the systems which have mul-
tiple output taps to meet many external
load considerations. The slight improve-
ment in performance which might be gained
by using feedback to suit the particular
speaker impedance is so slight that its
superiority can hardly be measured, let
alene be heard.

My own circuit which appeared in the
July, 1962, issue of Aubplo, used the stand-
ard approach. I did consider the more in-
flexible arrangement, however, but found
that it did not give better results. When
you examine this eireuit, you will see that
the impedanees are selectable by a switch,
and I could have worked things out so that
feedback could be changed along with the
impedanee, but I didn’t feel that this
would result in any real improvement. Z&
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RCA MA 2313 RCA MA 2314
Non-directional Unizxial ribbon mike
dynamic mike

When world leaders make important public
speeches...when the world's greatest recording
artists perform, chances are they use an RCA
microphone. In service throughcut the world
with broadcasting stations and recording
studios, RCA microphones are the symbols of
quality to audio engineers everywhere.

Famous RCA Broadcast Quality Microphones
Now available through Local Distributors

SHER 4

RCA Polydirectional

r bbon-type microphcne
MA 2311 —ch-ome
MA 2312 —TV grey

RCA MA 2315 RCAME 2316 Bi-direc-  RCA MA 2317
Semi-directiona tional fibbon mite Non-directional
dynamic lavalie- dynamic mike

Now for the first time these microphones are
available throcugh local Authorized RCA Micro-
phone Distritutors. Complete line assures you
the right mike for virtually every application:
broadcasting, public address, sound recording
and high-fidelity applications.

RCA ELECTRONIC COMPONENTS AND DEVICES, HARRISON, N.J.

GET FULL TECHNICAL INFORMATION. CALL YOUR NEAREST RCA MICROPHONE DISTRIBUTOR
OR ATTACH COUPON TO 4¢ POSTCARD AND MAIL

The Most Trusted Name in Sound

RCA M3 2318  RCA MA 2319 Bi-direc-
Non-directional tional ribbon mike
dynam ¢ mike

Cammercial Engineering, Section. H-91-MC
RCA ELECTRONIC COMPONENTS AND DEVICES

415 South Fifth Street
Harrison, N.J.

Please send me the New RCA Microphones
Select-A-Guide 151014

Name R [ ([ F—
Coempany,
Address

City __ Zone State___




Music . . . soft and caressing . . . vibrantly
inspiring. The pure sound of
Grommes stereo recreates each mood . . .
with fidelity and presence of infinite su-

. quality

alive . . .

periority. Prices are sensible . .
unsurpassed.
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Mocel 161M FM multiplex-stereo tuner. Magic bar
tuning with exclusive Stereo Sentry to indicate
slereo broadcasts. ... ... ...$139.95

Model 102M FM and AM multiplex tuner with all
features of above .. .. ... ... .. .. ... .$159.95
Write GROMMES

Division of Precision Electronics, Inc.,

9101 King St., Franklin Park, Il

gfzmnm&f_

sets the
scene...

LETTERS

Some Statistics

Sik:

We were pleased to see your review of
the 350B FM Stereo Tuner in the July
“Equipment Profile.”

Ag you so aptly pointed out, the ingenu-
ity (I believe you called it “daring”) of
the multiplex eircuit in the 350 eombined
with the excellent sensitivity of the unit
have made it one of the most value-packed
tuners available. We feel it to be one of
the finest FM-sterco tuners available at
any priece.

We feel, however, that clarification of
one aspeet of the review would prove help-
ful to many readers. Thongh reference is
made to the faet that all Scott units tested
by Aupio have always met advertised spee-
ilieations, those for this partieular unit are
not given.

So that those interested might more ac-
curately evaluate the exceptional perform-
ance of the 3508, we wonder if it would
not be possible for you to publish this
particular unit’s specifications.

PETER DYKE

Asst. Sales Manager
H. H. Scott, Ine.

111 Powder Mill Road
Maynard, Mass.

(The rating of a product must include
not only the test performance but also an
informed opinion as to how long it will
stay that way—in essence the performance
of the manufacturer. We believe the manu-
facturer's rating is very clear in this case,
and that is why we did not give siatistics.
Anyhow, for those who must have some
numbers—the 3508 had a sensitivity of 2.0
wo (IHI'), selectivity of 37 db, capture
ratio of 5 db, AM suppression of better
than 50 db. Ep.)

Llosses in FM-Stereo Transmission

Sik:

I have noticed that in yvour February,
1963, issue, and repeated aguain in your
May, 1963, issue, that yvou had attributed
the poor signal strength of stereo recep-
tion to F'CC information whieh indieated
“about a 307% loss.” This magnitude of
loss appears so low to me that T would like
first to clarify our definitions of where the
loss muy oceur. In monophonic and stereo
transmissions, there are two signal-to-noise
ratios of interest. One of these is the mono-
phonie or main echannel signal-to-noise
ratio and the otlier is the signal-to-noise
ratio which prevails during sterco reecep-
tion. When multiplex stereo is added to an
FM station, there is a degradation of the
monophonie channel of a fairly small
amount. The signal-to-noise ratio of the
stereo reception is usually expressed in
terms of a loss with respect to monophonie
reception. This loss is a considerable
amount, much higher than the 309% which
you mentioned.

A very good source for data on the sig-
nul-to-noise rutio loss with stereo recep-
tion is the article entitled “Sonme Notes on
the Caleulation of the S/N Ratio for a F'M
System Employing a Double Sideband AM
Multiplex” by Norman Parker, Motorola,
Ine, and Donald W. Ruby, Zenith Radio
Corporation, published in the April, 1962,
issue of “IRE Transactions on Broadeast
and Television Receivers.” Norman Parker
wag chairman of the Signal-to-Noise Eval-
unation Connnittee on the National Stereo-

phonie Radio Committee and developed the
signal-to-noise ratio ratings whieh were
passed on by that Committee.

Parker and Ruby caleulated the signal-
to-noise ratio loss obtained from stereo-
phonie reception, as compared to mono
phonic as 23 db. This means that if the
signal-to-noise ratio on the main chanunel
is 40 db, the signal-to-noise ratio for mnulti-
plex sterco reception would be 40-23 or 17
dh. A 23-db loss is a loss of 200 to 1 in
power such that a 1000-watt ¥M broad-
casting station becomes a 5-wart siereo
broadeasting station. A 200-to-1 loss in
power is a loss of 99.5% instead of 309%.
In other words, the signal power has been
reduced from 100% to 0.5%. This large
loss is responsible for the very poor signal-
to-noise conditions obtained with stereo
reception. The only way that stereo reeep-
tion ean be brought up to the signal
strength of monophonie reception would be
with a directive antenna having a 23-db
gain. That amount of antenna gain would
call for quite a massive array.

MURRAY G. CROSBY
Director of Engineering
Mars Eleetronies

135 Eileen Way,
Syosset, L. I, N. Y.

(Adetually we said the loss would be 50—
66%9% rather than 30%. We do agree,
however, that losses are rather high and
require corrective measures to ensure good
stereo reception. We do not agree, as you
intimale, that it is almost hopeless. We
Teel that the latest FM tuners have solved
a good deal of the problem—in conjunc-
ion with an appropriate reasonable an-
tenna. Eb.)

We Were Wrong

SIR :

On page 58 of vour April, 1963, issue, it
said: *New Orleans studios were elosed
then as now to Negro performers.” Just
to set the records straight, this studio has
been in operation for the better part of 15
years. In these years, I'd say that 85 to 90
per cent of our recording is done by Negro
artists and musicians.

Cosimo Recording Studios is the largest
and most complete recording studio in the
south. Some of the Negro artists recorded
here include, Fats Domino, Irma Thomas,
Lee Dorsey, Ernie K-Doe, and Barbara
Lynn, to name but a very few. We have
no racial diserimination here and would
appreeiate you setting this straight.

GiLBERT (. FriLoT, JR.

Chief Audio Engineer
Cosimo Recording Studio

521 Governor Nieholls Street
New Orleans 16, La.

Audio Clubs

Sik:

A few issues back you covered the sub
ject of Audio elubs. If your magazine is
acting as a clearing house for interested
prospects, I would like to submit my naue
for contact by other like-minded people in
the general San Jose area.

OLLIE KKULSTAD
540 Monica Lnne
Campbell. Calif.
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Long play never had it so long!

New! Triple the length on a 7"

Longest non-stop tape time ever! That’s what you get with
a 7” reel of new ScotcH® nranD Recording Tape No. 290
—any way you play it! At 33 ips, for example, it provides 3
hours of uninterrupted stecreo or monaural—6 hours of record-
ing in both directions.

This exclusive triple length tape offers 3600’ lengths on 77
reels. That’s three times the footage possible with standard
length tape o a 7” reel. And compared with regular double
length tape, you get 5097, more recording time, pay less per foot.

What's 290°s secrer? A superior new coating technique,
developed by 3M, makes possible thinner high potency oxide
coatings to reduce tape thickness, allow bonus tape footage
per reel. Backing for No. 290 is the same extra-strong, half-mil
tensilized polyester used on regular “Scotcn” Double Length

AUDIO e AUGUST, 19¢3

reel!

Tape. No. 290 is made to demanding stereo quality standards
to ensure brilliant sound charactcristics. And exclusive Silicone
lubrication, which lasts the life of the tape, protects against
recorder head wear, actually extends tape life.

Full hour or a miniature reel! No. 290 is also offered in 600’
lengths on 3147 reels that fit most miniature recorders, play a
full hour at 334 ips, 2 track. Ask your dealer about both sizes
of new No. 290.

'SCOTCH™ AND THE PLAID DESIGN ARE REGISTERED TRADEMARKS OF MINNESOTA
MINING & MANUFACTURING Q.. §T PAUL 19, MINNESOTA EXPOGRT: 99 PARK
AVENUE. NEW YORK. CANADA: LONGON. ONTARIO. ©1963, 38 CO

[Magnetic Products Division Bmmy
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MIDSUMMER IN MINHATTIN

1. Times Squayah

Midsummer is the time when I tend to
get faseinated with audio extremities—
noises far from the hi-fi central area of
loudspeakers, phono preamps, turntables,
multiplex tuners which necessarily keeps
me busy the rest of the long year. Vaca-
tion time. Not that my ears ever take a
vacation, except when my highs are sealed
off by a cold in the head. But those sounds
whieh are purely marginal in the depths of
winter suddenly, come midsummer, begin
to intrude into my center of audible oper-
ations. I even begin to feel like writing
about them, erazy as it may seem. Espe-
cially when I am in the Big City and must,
necessarily trod the baking streets, the su-
perheated subway, and the clammy, air-
conditioned halls of the metropolis, come
heat, come humidity, come anything. Some-
how, the gentle sounds of winter are now
louder and more raueous; the incidentals
that do not even impinge on conseiousness
in December begin to whistle and sereech
and grate and groan as June wears wearily
into July and even more doggedly on into
August . . .

One needs to find a bit of humor in these
doggy days of super-loudness on the streets.
One looks for a philosophy, a moral, a
silver lining, to make a point out of the
pointless jargon of eruelty that jangles in
the ears from the earliest morning to the
latest hours of a breathlessly hot night.
‘Ugh.

(To be sure, I'm writing this on a brisk,
chilly eountry day, far from the subway,
the only audible noise being the rustle of
my furnace keeping the house warm . . .
but I have imagination, don’t I% I'm just
thinking ahead, to Date of Publication.)

Take the public-address hi-fi that has
lately been installed in the New York sub-
way. It’s on all the new cars and it makes
me laugh aloud when I'm not cringing.
Cyberneties! The best of our audio ma-
chinery still is at the merey of the errant
human being who runs it, not to speak of
the individuals who projeet vocal quality
through it! Yes, the idea of an audible
subway guide, a train announcer on every
train, was a bright one and I can just see
the enthusiastie designer who figured how
to install mikes and amplifiers in multiple-
unit couplings, to match the multiple-unit
control system of the subway cars. One
motorman on each train. He keeps quiet.
One conductor, to open the doors and shut
them with due caution. And to talk into
the mike. “TIMES SQUARE NEXT . ..
CHANGE FOR THE BMT AND SHUT-
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TLE TO GRAND CENTRAL.”
useful sort of audio!

Ah, but wait. Supposing we have speakers
installed on every car, and a means by
which they can be linked up to nine other
cars, and assuming a mike ready at hand
somewhere in every eab, so the man can
grab it as he pushes his door-openers or
closers, what sort of regulations do we set
up for the required announcements—and
what sort of audio eontrols? Who is ihe
“station engineer,” running gain on our
friend the conductor?

And who traing him in the simple art of
elocution, to speak properly into the all-
potent mike, to projeet in duleet tones, to
pronounce impeccably in Webster-like syl-
lables?

Somebody, for instance, trains the ladies
who announce the weather into a tape
recorder for our hourly pleasure via WE 6
1212; they all must learn to say, not “tem-
perature,” but “Tempera—tyoor,” not hu-
midity” but YOUmiditee”, minus the H.
And if we oceasionally hear the magie word
“Bavvometer” it is merely because even the
phone company can’t kill all traces of the
delectable New York aecent, the kind that
murmers sweet thoughts about Minhattin
and Long Gyland. At least the telephone
people try to educate their sweet young
things. Not the subway people.

Want to know where subway conductors
come from? Just listen to them. The Irish
would seem to have it all over the rest
of us in those cars. Unmistakable Irishese,
out of the big melting pot. But the other
day T jumped a foot when a Seventh
avenue conductor cheerily announced, in
tones audible a half mile away down the
tunnel, “TIMES SQUAYAH!” Why, the
man must have been borrowed straight
from the Boston system the day before!
I half expected the next announecement
from the speakers to be “PAHK STREET,
SCOLLEH SQUAYAH,” instead of 72nd
Street.

But the local aceent isn't the half of it.
It’s the psyehology. After all, here we have
a man with an Audience—one person, one
mike aud a erowd of thousands of souls
before him. What an ego-builder, for the
ineipient erowd-tamer! Who ever heard of
a mere train conduetor speaking to the
thousands who are his Floek, his eharges,
over whom he exercises a one-man respon-
sibility only less great than that of his
side-kick  (silent), the ever-responsible
motorman? It goes to some heads.

Other heads have mike fright and pro-
duce no more than a meaningless mumble.
It is, after all, a huge audience. Many a
conduector lapses into silence, if silence is

What a

the word for it. Not a sound from the over-
head speakers, and let the lost souls find
their own way. We have maps, after all.

But the enterprising conductors for whom
an open mike is an open invitation often
wax eloquent. The temptations to irrele-
vancy must be immense. Imagine the praec-
tical jokester, the story teller, the man of
sarcastic side-comments, in charge of one
of those all-potent subway mikes, holding
his absolutely captive (captivated?) au-
dience tighter than any politician at a
political rally, pinned to their seats, rooted
unsteadily to the swaying floor! Anything
might happen, in stentorian tones. Yet the
worst I’ve heard so far was merely an
amiable, expressive, interminable listing of
every conceivable traunsfer, connection, sub-
conneetion and possible destination to be
envisioned at the upcoming stop, bar none.
He loves his mike, such a man. But some-
body has sensed danger; eclearly, there are
stringent Rules and Regulations econcerning
Permissible Topies spoken via Transit
Authority Ambulatory Microphones. Gotta
be careful with these micro-manines. There
may be one on every other train, for all
you know.

‘What really gets me, these hot days on
the subway, is not the mike personalities
but the audio system itself. Just suppose,
now, you had to set up a public address ar-
rangement of this sort, in a train already
jammed with noise—and for untrained
“announcers” of every conceivable voeal
power and persuasion. Who sets the levels?

Well, T wish I knew. I do know, very
precisely, that the levels are almost always
dreadfully wrong. Painfully so.

On some trains you will hear, with luck,
a faint mumble-jumble overhead that an
alert passenger (like myself) might pos-
sibly reecognize as a human voice. Mmbgl-
zmplwhgvdr, it says apologetieally, before
being overwhelmed by the sereetech of
wheels on a curve.

On other occasions, though, if you are a
hardened subway audioman you will sense
a sure warning in time to elap your hands
over your ecars for protection—a harsh
noise like a giant soda dispenser. “HAAA-
AAAAAAAAY Tt is merely the conduector
blowing gently across his mike, to see if it
ig alive.

It is. There follows such an unimagin-
able roar as no Non-New Yorker could
possibly anticipate nor ever has. “BLGAR-
GHMBAAAHBNMAWEK!!!” howl the
speakers, up and down the tunnel for a
mile, and the discrete sounds of ten loaded
subway cars going at full speed are silenced
by eomparison. People getting off at the
next (and unidentified) station find them-
selves shouting to one another. Some of
them never get over it.

This last, alas, secms to be the P.A.
mean on our trains these days. The un-
seemly blasts are common occurrences and
no P.A. system on earth, least of all in a
nmoving train, could resolve them into use-
ful vowels and consonants. Too bad. Many
an opportunity is thereby lost for genuine
audio eominunication, straight from the one
to the thousands. For what could be more
delightful, as well as useful than that such
a multitude should, all at the same moment,
share that highly personalized, preeciscly
inflected “TIMES SQUAYAH!.” It’s P.A.
raised to an art.
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Can you find

another kit that
offers so much
for $999%9

EICO ST70, 70-WATT STEREO AMPLIFIER

Beyond th2 performance level of these two units, possible improve-
ment is merely marginal and very expensive. That's why with
EICO’s ST97 and ST70 you strike the optimum balance of cost and
performance—each costs less than $100 as a kit. You can also get
the ST70 and ST97 factory-wired for $149.95 each—and you couldn’t
Gnd comparable wired units at the price.

Tf high power isn't your primary need, you can get superb sound
for even less with E1CO’s ST40, the 40-watt counterpart of EICO’s
outstanding ST70. The ST40, c¢ssentially equal to the ST70 in all but
power, cozts $79.95 as a kit, $129.85 factory-wired.

ST70 DATA: As the center of your stereo system, the ST70 accommodates
all program sources. It even has separate inputs for both turntable and
record charger, preamplified tape signals and tape head with correet equali-
zation for both fast and slew tape speeds. A center channel output feeds
directly on a center channel speaker or, where desired, extension speakers
throughouf your house without any additional amplifier. Critical parts —
filter capacitors, rectifiers, cutput tubes—all operate well below their ratings
to assure long, trouble-free life. Oversize output transformers deliver full
rated power all the way down to 30 eps. . . . And as a kit builder, you'll like
the spacions layout. We got rid of all those tight places. Kit $99.95. Wired
$149.95 (includes metal cover).

SPECIFICATIONS ST70 Output Power: 70 watts (continuous sine wave
35-watts per channel) /M Distoriion: 1% at 70 watts. Harmonic Distortion:
less than 1%%. Frequency Response: +% db 10-50,900 cps. Inverse Feedback:
17 db. Stability Margin: 10 db. Hum and Noise Level:* mag. phono —63 db;
tape head —54 db; tuners, auxiliariecs —78 db. (all measurements according
to 1HFM standards.)
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Can you find
another kit that
offers so much

for $999%5)

EICO ST97 FM STEREO TUNER

ST97 DATA: Building the ST97 I'M stereo tuner requires no instruments, no
eritical zdjustments.The front end and IF stages are fully pre-wired and pre-
aligned. The tunable coils of the stereo demodulator are factery-adjusted.
With four IF stages plus a stable, sensitive front end, the ST97 pulls in
clear stereo even under fringe conditions, and EICO's filterless zero-phase
shift stereo detector (patents pending) maintains reliable channel separa-
tion. EICO's unique traveling tuning eve makes tuning simple and precise.
Stereo stations are automatically identified by a pilot light. Semi-kit $99.95,
Wired $149.95. (Includes metal cover and FET.)

SPECIFICATIONS ST97. Sensitivity: 3uv (30 db quieting), Sensitivity for
phase-Ibcking (synchronization) in stereo: 2.5uv. Full limiting sensitivity:
10uv. Detector Bandwidth: 1 megacycle, Signal-to-Noise Ratio: —55 db.
Harmonic Distortion: 0.6%. Stereo iarmonic Distortion: less than 1.5%%.
IM Distortion: 0.19%. Frequency Response: *+1 db 20 cps-15 ke. Capture
Ratio: & db. Chaannel Separation: 30 db. Controls: Power, Separation, I'M
Tuning, Stereo-Mono, AFC-Defeat (all measurements to IHI'M standards).
“Actual distortion meter reading of derived left or right channel output
with ¢ sterco FM signal fed to the antenna input terminals.
See these superb romponents at high fidelity dealers everywhere. For FREE
32-page catalog, 6-page Stereo Hi-I'i Guide (enclose 25¢ for handling) and
dealers name, write: EICO ELECTRONIC INSTRUMENT CO. INC.,
3300 Northern Boulevard, Long Island City, New York. Export Dept.:
Roburn Agencies Inc., 431 Greenwich Street, New York 13, N. Y. A-8

MFT-90 FM TUNER
il 339,95 w red $65.95

HFS-6 3.WAY.
RP 100 STERED TAFE DECK 3-SPEAKER SYSTEM
semikit $299.95 wi-ed $399.95 kit $52.50 wired $62.30
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CONCERTONE

If you're willing
to pay anything for

professional quality............but would rather not

The Concertone 605 is for the one man in several who can’t stand
less than perfection...but can’t see why professional quality should
cost so much. Never before have so many features and so much pro-
fessional quality been available at this price. Read ahead carefully
and see: Precision plug-in head assembly...includes four precision
heads; Separate microphone and line controls (input can be mixed) ;
Delay memory control circuit (never spill or break tape) ; Automatic
glass tape lifters, including electric cue feature; Sound on sound and
add sound; Solenoid operated brakes; Three motors, including
2-speed hysteresis synchronous drive: Automatic rewind; Exclusive
Reverse-O-Matic®. Learn all about the 605 in complete detail. Ask
your dealer for a demonstration or send for free literature today.

CONCERTONE 607

Broadeast version

The Concertone 607 with higher
impedance is for the true professional
or broadcaster. Remote control
optional. This superb tape recorder
is constructed to 19” x 14” dimensions,
permitting it to be used as

an exact replacement for old or
outdated tape recorders.

CONCERTONE 400 COSMOPOLITAN

For people on the go...it’s the Cosmopolitan 2

— Combination Tape Recorder with AM >
Radio. A versatile companion and co-worker Zee _ 4t

for business or pleasure travels. 5” reel | e T

capacity. Push-button operation. Amazing 1u

fidelity. Remote mike. Foot-pedal control. ¥ _
This all-transistorized recorder has big
recorder features in miniature form.

for further -

information

write: | T

R;H :

AMERICAN CONCERTONE, INC.

A DIVISION OF ASTRO-SCIENCE CORP.
9449 W. JEFFERSON BLVD. ¢ CULVER CITY ¢ CALIF.

Export: J. D. Marshall International, 170 W. Washington. Chicago. Illinois

2. Trash Can

Another bit of humorous P.A. in the Big
City was revealed to us recently by the
newspapers. A most-clever idea, with a
worthy aim. The Talking Trash Can.

You see, a mere P.A. loudspeaker these
days, no matter how hi the fi, is unlikely
to gain more than marginal attention from
our overworked eity ears. If it isn't back-
ground musie in restaurants and hanks and
supermarkets or squeaky rock and roll on
tiny transistors (they are neither hi-fis, nor
stereos), then it is endless publie announce-
ments of the sort one never listens to,
corresponding to those unlikely signs in
the subway entrances which warn us creaky-
boned souls not to run or jump down the
stairs. (As if those who can run and jump,
the small kids, are ever going to read them!

A P.A. announcement is an invitation to
studied deafness in Manhattan, even when
it is actually intelligible. And none is worse
than the endlessly repeated recorded mes-
sage, droned out monotonously at passershy
who never listen—or curse if they do. My
fuvorite hate is the one in the 14th Street
Union Square subway station, which bel-
lows over and over, night and day, some-
thing about keeping back from the moving
platforms when the train is in the station.
A million times a week, and a million
people hate it, T'm sure.

And so if you were to set up a talking
trash ean on the street with a recorded
message about how you people are supposed
to dispose of litter in the proper con-
tainers, not one in a thonsand people would
even take notice. Who listens to loud-
speakers, and who likes public service
warnings?

So somebody in New York had a really
brilliant thought—let's devise a talking
trash ean that’s Different. This one talks
BACK. Wow, what a gas that will he!

Man with mike stations himself in second
story window. Down below, trash can has
speaker, plus mike, for two-way comuniea-
tion.

Pretty gal drops her chewing gum wrap-
per on the street. Trash can says, Hey—
dow’t do that, lady! She jumps at least a
foot and crowds instantly materialize.

Don't you know you're not supposed to
.. .2 The lady by this time is so stunned
she ean’t wmove, let alone open her mouth.
Trash basket gently coaxes her. And before
you know it, she's talking, Right in front
of all those passersby. A lively conversation
ensues, while photographers snap the people
of New York actually looking flabbergasted
—which is something. Front page news.

Somehow, though, the best ideas go awry.
The New York Times guoted verbatim a
conversation between this lady and the
trash ean. It seems not to have stuck to
the point, which is what really mattered.
That chewing gum wrapper.

*Whats your name?” The Times said the
box said. “My pen name?” “Any name,” it
answered patiently. “I dou't talk to trash
cans. I'm a writer and my work does not
belong to you,” says she. “What do you
write?’ it asked, going along with the
irrelevancy. “Everything. Novels—every-
thing.”

The Times says that the trash ean asked
what was the name of her best novel. She
answered that quickly enough. ‘“‘Surely

(Continued on page 70)
AUDIO e AUGUST, 1963



David Clark Company annonnces a new
plateau in the concept and performance

For stereo
Or mono.

DAvID CLARK/100
$39.50
Supplied with eight foot cable and

two circuit stereo plug. At David
Clark Franchised Dealers.

quality of personal headset receivers...

Sculgture for David Clark Company by Anthony Cipriana

the beginning of a new quality standard for stereo

TEREO headsets will never replace stereo speakers—however. more and more people are row learning
k) about the significance of a high quality headset as a component in a high fidelity system.

Perhaps you will soon be one of the many people who will pick up a stereo headset and try it—out of curi-
osity ... to hear how it sounds . . . to feel how it fits . . . to think about the many ways the stereo headset will
expand the benefits of your high fidelity system.

When that time comes—we suggest vou take along the following check-list. Here are the meaningful features
vou should look for in a fine quality headset receiver.

(] CONSTRUCTION [] COMFORT [] COUPLING [0 PERFORMANCE

Be sure the construction of the headset is l:ightweight, and substantial to withstand continued use. Adjastment on the head
should be almost automatic. Extreme comfort is essential for hours of persona: listening enjoyment. Coupling of the
receiver to the ear is a most important characteristic—close, direct coupling assures maximum abatement of external sounds
and reinforcement of bass and treble frequercies. Performance must be equal to the best high quatity speaker system. More
important—try the DAVID CLARK/1D0 at the start. Exclusive Direct Acoustical Coupling brings the rich natural quality of music
to your ears . . . gives you a true quality standard, a reference ior judging the performance quality of all heads=t receivers.

High Quality Personal Headset Receivers and Accessories for Stereophonic and Monophonic Applications.

T Do

@] Glark company, INC.worcesTER, mass.



new and unique
Type 8417 output
pentodes with cavity

anode design.

new and unique
Totally resonance-free
ultra-wide-band
output transformers.

new and unique
Triode-connected
dual power-pentode
driver stage.

new and unique
Oscilloscope-type cathode-
follower input stage with
compensated attenuator.

new and unique
Hinged cover for
rarely used controls
(bias and balance).
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After more than 25 years of serving the
high fidelity perfectionist’s needs, Fisher
still has the same policy on brand-new en-
gineering projects: all-out or not at all.
Nowhere is this uncompromising philoso-
phy more eloquently demonstrated than
in the case of the new Fisher SA-1000
stereo power amplifier.

The SA-1000 represents Fisher's first
entry in the highly specialized class of ex-
tremely high-powered dual-channel basic
amplifiers. There has been no scarcity of
advanced equipment in this heavy-weight
category; excellent high-wattage stereo
power amplifiers of well-known makes
have been available at prices starting in the
$230-t0-$270 range (for factory-wired
kits) and rising all the way up to $648
(for a pair of single-channel models of
very de luxe construction). What does it
mean, then, when Fisher finally decides to
match #s own contender against such for-
midable competition and sets the price at
$329.502

To those who know Fisher, it can mean
only one thing: Fisher has exhaustively
tested, measured and evaluated all these
other power amplifiers in its own labora-
tories and finds the SA-1000 to be dis-
tinctly superior to all of them, regardless
of price. As for the price tag, it happens to
be in the low 300’s rather than the 400's
or 5007 solely as a result of Fisher’s un-
usually large and technically unmatched
manufacturing facilities, geared for heavy
inital production in anticipation of
demand.

Total Harmonic Distortion at 1 ke: Solid Line
Intermodulation Distortion (60 cps/7 ke, 4:1): Dotted Line
. _

YW

The Fisher SA-1000 is a challenge to the
severest critics and most discriminating
judges of professional sound reproducing
equipment, both as to specifications and
listening quality. Its music power rating is
150 watts IHFM Standard, with borht
channeis driven. The RMS power rating,
again with both channels driven, is 130
watts (65 watts per channel). However, as
a glance at the intermodulation curve will
show, each channel will deliver 80 watts
at 0.5% 1M distortion, thus indicating the
extrems conservativeness of the official
rating.

The output stage of the SA-1000 is engi-

& SLIGHTLY HIGHER IN THE FAR WEST. EXPORT: FISHER RADIO INTERNATIONAL, INC., LONG ISLAND CITY 1, N.Y. CANADA: TRI-TEL ASSQCIATES, LTO., WILLOWDALE, ONT,
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Introducing the 150-watt
SA-1000 stereo power
amplifier...by a maker who
needs no introduction.

neered around the newly developed 8417
beam power pentodes, never before used
in any electronic device. Designed speci-
fically for use in this amplifier, the 8417
offers extreme linearity, resulting in
greatly reduced distortion, and has unusu-
ally low drive-voltage requirements, per-
mitting the previous stages to ‘coast’ at
their lowest possible distortion levels. The
unique cavity anode design of the 8417 is
an important factor of its superior per-
formance characteristics.

Frequency Response (0 db = 4 watts)
Subsonic Filter: Dotted Line

-0
. )

Each pair of 8417's in the SA-1000
drives a giant output transformer via plate-
cathode coupling — a modified and im-
proved ‘ultra-linear’ configuration that
provides 12 db of the most desirable and
stable type of negative feedback in the out-
put stage. The custom-wound output trans-
formers are unlike all others in that their
response rolls off below 5 cps and above
200 kc without the slightest peaks or dips.
(See the frequency response curve.) This
results in exceptional stability and superb
square wave reproduction.

The driver stage, too, is entirely novel.
A triode-connected 6UHS8/ELL80 dual
power pentode circuit developed by Fisher
engineers is capable of delivering 40%
more drive to the output stage than is re-
quired — and at a remarkably low imped-
ance. The result is very low distortion, the
fastest possible recovery time, great stabil-
ity and hence outstanding transient
response.

For the pre-driver and phase inverter
stage, an ECC83/12AX7 dual triode is
used in a DC-coupled cathodyne configu-
ration characterized by extremely low dis-
tortion and phase shift. A feedback loop
from the output transformer secondary to
the pre-driver cathode provides 17 db of
distortion-reducing feedback.

The input stage of the SA-1000 is of
a type widely used in laboratory oscillo-
scopes but never before in high-fidelity
amplifiers. A compensated input attenu-
ator in conjunction with a cathode-
follower circuit permits adjustment of the
input signal from 0 db to — 12 db in
closely calibrated 3 db steps without the
slightest effect on input impedance and fre-

quency response. This feature in effect
provides five different input sensitivities,
ranging from 0.7 to 2.75 volts (for full
rated RMS output), so that the preampli-
fier volume control can be operated strictly
within its optimum range.

A switchable subsonic filter has also
been designed into the input stage, in
keeping with the widely held engineering
opinion that, for the majority of practical
applications, response should be flat down
to 20 cps only and then fall off as rapidly
as possible. (See dotted part of frequency
response curve.)

The power supply of the SA-1000 is one
of the most elaborate ever used in a stereo
power amplifier. Regulation and filtering
are of the highest order and all silicon di-
odes as well as filter capacitors are most
conservatively operated.

Bias and balance are readily adjustable
on each channel by means of the built-in
laboratory-type calibration meter, but the
controls for these rarely needed adjust-
ments are ingeniously concealed behind an
attractive hinged cover — another Fisher
exclusive.

Total Harmonic Distortion (One Channel) at 65 watts RMS
(Note that from 20 cps to 10 ke distortion does not rise

above Y4 % even at maximum rated power.}
'Y

DISTORTION IN PERCENT
n
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These are the most important facts and
figures. You cannot fully evaluate the
Fisher SA-1000, however, simply by read-
ing about it. A comparative listening test
at your dealer is an absolute must in th‘ls
case. Then you will know that, even in
this exalted category, not all power ampli-
fiers sound exactly alike—and that the most
flawless of them all costs only $329.50.*
fo e eMSsEsscsasccssebonESSERSas 9
FREE! $1.00 VALUE! i ¢
The new 1963 edition of The g}i‘?]%&)
Fisher Handbook. a lavishly
illustrated 40-page reference
guide, idea book and compo-
nent catalogue for custom
stereo installations.
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Please send free 40-page handbook, plus de-
tailed brochure on the Fisher SA-1000 Stereo
Power Amplifier.

Name
Address__

f
"
1
¥
1
¥
1
¥
.
.
.
.
.
1
]
Zone__ State H
'

13



LIGHT LISTENING

Aloha from Norman Luboff
RCA Victor LSP 2602

The RCA Victor recordings reviewed this
month are not in the Dynagroove process.
This is not to be taken as a sign that Victor
has decided to drop Dynagroove, Thanks to a
juggling of release dates on the part of RCA,
listeners who prefer to take their sound
straight have been granted an interval to do
Just that, This stereo disc by the Norman Lu-
boff choir was one of several recordings that
were moved back a month on the release
schedule in order to get the Dynagroove prod-
ucts into dealers’ stores at a time when the
enormous d campaign on the process was set
to roll. Coming after the stuftiness of Dyna-
groove’s severely restricted dynamic range
and frequency response, this virtually direct
recreation of the sound of the Luboff choir is
as invigorating as the breezes they sing about
in this music of the islands of the central 1’a-
cific Ocean. Although the chorus is no closer
to Polynesia than the Hollywood studios of
RCA Vietor, it turns in a virtuoso job in the
exotic words and rhythms of Hawaii and Ta-
hiti. Add to the native allure of this music
the beautifully machined teamwork of this
polished singing group and you end up with a
Hawaiian album unique in the record industry.
Taking one selection at random, the Hawaiian
War Chant, a pulse-quickening affair in an
average recording, becomes a truly novel ex-
perience in the perspective provided by the
full-range stereo available in this release. Re-
cording engineer Al Schmitt, RCA’s top con-
sole man on the West Coast, has ample reason
to be proud of his mike work at this session.
In his handling of the male and female halves
of the chorus, Schmitt has evolved a miking
pattern that could serve as a model of stereo
that has been applied in a mature fashion. He
has maintained full identity of contrasting
voices without introducing the gap between
speakers frequently encountered whenever re-
cording engineers strive for maximum contrast
in a stereo choral session.

The World‘s Great Love Songs
London Tape LPM 70062

Encouraged by the success that other labels
have been having in the assignment of oper-
atic stars to programs of light music, London
has decided to put out an album of popular
love songs by tenor star, Mario Del Monaco.
Ilad London left it at that, record dealers and
customers around the world probably have
paid no niore attention than they do whenever
any toD operatic name invades the pop market.
Instead, some unsung marketing genius on
London’s staff got the idea to combine the
box office appeal of two best-selling names on
his roster and brought Mantovani's famous
orchestra into the Del Monaco recording ses-
sion. Once the project reached that stage of
planning, il was soon obvious that such a
smash hit-to-be deserved the finest sound the
label could give it. A logical starting point
was the selection of the still unexcelled acous-
tics of Kingsway Hall, where many of Lon-
don’s finest classical recordings have been
madoe.

For all these undeniahle attractions, the
one factor in this recording that arouses most
of my curiosity is the very element that Lon-
don itself had nothing to do with. I'm sure
any tape fan will agree that it is the transfer
to four-track tape (handled in this country
by United Stereo Tapes) that is the greatest
attraction on this Monaco/Mantovani reel. It
would be foolhardy to suggest that the trans-
fer process from master tape to the commer-
cial four-track product can take all the ecredit
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Chester Santon

for an exceptionally fine reel. There's very
little, after all, that UST can do in its copy-
ing procedure to improve a lackluster master.
The fortunate circnmstance here is the fact
that a very good master tape has been given
one of the finest transfers I've encountered so
far on a UST product. At a playback level
that would bring in tape hiss on earlier re-
leases, this reel preserves a very impressive
background silence. Yet the tape is not loaded
with a reckless amount of signal level as in
past efforts to keep down the amount of back-
ground noise. There is no distortion lLiere even
when Del Monaco belts his way into the
climax of a tenor specialty along the lines of
Be My Love or the Serenade from Romberg's
The Student Prince. His English lyrics, un-
fortunately, are more exotic than they are
understandable, The tenor is far more at ease
when handling Italian lyrics. One gets the
impression in the English songs that Del Mon-
aco’s command of our language is just ahout
enough to get him through a periodic discus-
sion of the terms of his contract with London
Records. As for the accompaniment accorded
the star of the album, Mantovani turns in a
very creditable joh. He is too experienced a
showman to intrude upon the soloist when the
tenor is selling his style in a lyric yet the lush
support is always at hand to turn this release
into a highly listenable product.

Victory in Review
London Tape LPL 74024

In recent years, within the category of its
Phase 4 Stereo Series, London Records has
been making a specialty of parades that travel
the distance between one’s loudspeakers. When
the idea was brand new, the components of the
parades were made up of musical and non-
musical units that you could expect to find
in any self-respecting parade. The reviewing
stand midway between your speakers was apt
to be draped in British colors but the per-
sonnel parading past represented many na-
tions, including our own. London’s latest pass-
in-review “spectacular” calls upon the listener
to exercise more inltagination. Some of the
events depicted in this review of some 5,000
years of history are not the sort of things
that one would expect to encounter on just
any old corner. For all the new element of
improbability, I am happy to report that this
Phase 4 tape is considerably cleaner in sound
than anything released so far in this particu-
lar series of tapes. Not only does it surpass
other Phase 4 items, its response is superior
to one of my favorite London tapes put out in
their regular series—The Sounds of Victory
by the Band of the Grenadier Guards on LPM
70052,

Victory in Review, directed by Eric Rogers,
begins with a recreation of scenes of triumph
in ancient Egypt and Israel as conceived by
operatic composers. The Triumphal March
from “Aida” and the Chorus of Hebrew Slaves
from the opera ““Nabuceco” are two processions
which, impressive though they may be in this
kind of stereo recording, are hardly a daily
occurrence on the streets of any metropolis.
Ancient Ronie is recalled in the tramp of Ro-
man legions that the composer Respighi de-
scribed in the final section of his “Pines of
Rome.” A hymn from the Crusades rounds out
the segment of the parade devoted to the Old
World. A collection of folk songs, anthems
and popular ditties make up the section called
Europe and the New World. The United
States, France, Russia and Britain are repre-
sented by appropriate material designed to
typify the period between the Crusades and
World War I. The only significantly incongru-
ous note is struck in the selection representing

Spain, There, the producers settled for an
excerpt from the movie score of “Captain from
Castille,” a IHollywood movie of our genera-
tion.

Side 2 of this reel takes us into the last two
World Wars. The sound effects crew has a
field day on this side of the reel as the parade
resumes to a tattoo of bullets that precedes
the first tune of World War One days,
France's Aupres de ma Blonde. Some of the
more sophisticated sound effects that were a
part of World War II are to be found in the
air raid sirens, hombings and passing Jjets
that accompany Colonel Bogey, The Campbells
are Coming and Marche Loraine, London ob-
viously had sonie of its thoughts on the .Ameri-
can market because the lion’s share of the
program is devoted to American tunes and
the finale itself is one of the more extravagant
bits of Americana I've heard on a commercial
release. In the final episode of this reel, the
parade comes to a halt as the chorus and or-
chestra launch into a blazing arrangement of
When Johnny Comes Marching Home delivered
to the accompaniment of salvos of fireworks
and artillery.

Freddy Powers and The Powerhouse IV
Warner Bros. Tape WSTC 1488

The entertainment world of today seems to
have reached a point where an unusual act
finds it difficult to maintain its ohscurity.
When NBC's “Today” show took its early
morning cameras down to Dallas, Texas last
July, it never expected to uncover an act
such as the I'owerhouse IV. The group headed
by  Freddy Powers was discovered by
“Today’s” crew while the foursome was play-
ing at the Crestview Lounge, a Dallas night-
club little known outside te Lone Star State.
What struck the visitors from New York was
the decidedly out-of-the-way combination of
instruments this singing quartet used as ac-
companiment to their ragtime favorites. It
isn’t every day that even New Yorkers stumble
upon a group using three banjos and a tuba
as instrumental ammunition. Two appearances
on the “Today” show established Freddy
Powers and the Powerhouse IV on the na-
tional scene, Other members of the group
invited by Warner Bros, to make this tape
album are Bill Hudson, Bobby Hollingsworth
and Ralph Sanford. They hold nothing back
in their ragtime attack on perennials such as
Bill Bailey, Toot Toot Tootsie, Roving Gam-
bler and Bye, Bye, Blackbird. The whole ball
of wax, melting though it may be in some
spots, is highly recommended for roistering
relaxation,

Bye Bye Birdie (Original Sound Track)
RCA Victor LSO 1081

RCA’S promotion department appears to be
operating under the impression that 1963
ix going to contain less than the usual
number of months. Although this record was
released during the first weeks of April, it
alreandy carries a banuer announcing that
Dye Bye Birdie is the “Best Film Musical of
the Year.” Even if we accept the remote
possibility that the other record labels have
divulged to RCA their release schedule on
film musicals for the rest of 1963, such an
announcement on the cover of the album is
still on the silly side. The contents alone are
suflicient to challenge so sweeping a state-
ment. In the first place, ‘Bye Bye Birdie,” in
the original version that hit Broadway some
three years ago, hardly ranked in a towering
position among the musicals of its day. Of
all its songs, only one—Put On a Happy Face
—achieved any real recognition in the show
world. The antics of a teenager’s singing idol
and the worshiping fans surrounding him
offered only mildly amusing satire in the
theater and on the Columbia Original Cast
recording (I{OS 2025). On the evidence of
this record, whatever subtlety the cast dis-
played in the Broadway production has been
completely lost in the transfer to the screen.
Ann-Margret and Janet Leigh carry the distaff
side of the Charles Strouse musical score
with Dick Van Dyke and Jesse Pearson in
the leading male roles. Pearson, who appeared
in the “Bye Bye Birdie” road company, makes
his first film appearance as the rock’n’roll
singing star. The entire cast labors under a
distinct handicap in the dated sound turned
out for the soundtrack by Columbia Pictures.

=
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PIONEER ..... FOR A NEW PRICELESS
ADVENTURE IN SOUND

From PIONEER comes the SM-600, a complete stereophonic tuner-ampli-
fier featuring outstanding sensitivity in its tuner circuits and ample power
output sufficient enough for the largest systems.

The FM section features the latest RF circuit using o Nuvistor for maxi-
mum sensitivity and stability. It also includes a built-in multiplex circuit
for efficient reception of FM multiplex stereo broadcasts with full stereo
effect.

The AM section features a tuned RF circuit for sensitive low-noise recep-
tion of broadcasts.

SM-600

The preamplifier is designed for maximum versatility. Its maony inputs

allow the handling of every possible external program source. {
From the outputs pour a full 40 watts of clean and undistorted power

per channel in stereophonic operation or 80 watts in monophonic opera-

tion. See the SM-600 ot your dealers, or write directly to PIONEER

for odditional literature.

SPECIFICATIONS OF THE SM-600

FM SECTION Circuitry: Coscode R.F. tuning circuit; Frequency Range: 88~
108 Mc; Sensitivity (IHFM roting): 1.5/¢V; Signal to Noise Ratio: 50 dB
MULTIPLEX SECTION Chonnel Separation: Better thon 30 dB; Circuitry:
Super heterodyne circuit with tuned RF stoge; Frequency RcAnge: MW, 535~1,650 Kc
AUDIO SECTION Circuitry: Power tube 7189-A, AB—PP fixed bios output
circuit; Music Power Output: 40 wotts per channel; Frequency Response: =+1d8
from 15cps to 100 Kc; Input & Audio Sensitivity: Maognetic 2.3 mV, Tope Heod
1.5 mV, Crystal {Ceromic} 23.0 mV, Auxiliory 165.0 mV, Tope Ploy 165.0 mV;
Power Requirements: 115/230 volts, 2.1/1.14 amp, 208 watts (MAX.), 50 ~40 cps;
Tubes: 20 tubes, 11 diodes; Dimensions: 17?%32(W) x 5% 2(H) x 17%2(D) inches;
Weight. 38 |bs

W PIONEER

PIONEER ELECTRONIC CORPORATION

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan

DISTRIBUTORS
West Germany: C. Melchers & Co., Schlachte 39/40
(P.O. Box 29), Bremen
Belgium: SYMA, 94, Avenue Louise, Bruxelles 5
Italy: Prod-El S.p.A., Via Monfalcone 12, Milano !
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EDITOR'S REVIEW

FM-STEREO TUNER STANDARDS

N THIS ISSUE we present an article by a well-known

engineer who discusses the relative importance of

the various attributes of an FM-tuner. Amidst the
technical verbiage a rather interesting fact emerges—
stereo paranieters are not standardized as are the
mono FM-tuner parameters. There is a complete set
of THF measurement standards for mono FM tuners;
there is not a comparable set for stereo FM tuners.

‘What does this mean?

First of all it means that most of the specifications
issued for F'M tuners are mono, even when the specifi-
cations refer to a stereo tuner. Secondly, it means that
stereo tuners are being described as if they were mono
tuners. The significance of this is revealed by the rela-
tive importance assigned to the various parameters
by Mr. von Recklinghausen—he considers that mono
tuner parameter, sensitivity, as much less important
for stereo. In fact, the parameter he considers most
important is one that is hardly ever mentioned in
connection with mono tuners (although it is important
for them too). Of course, there may be some difference
of opinion as to the relative importance of the various
technical characteristics of a stereo tuner. But there
should be no difference of opinion about the need for
the same kind of standards we now have for mono
tuners.

‘We would like to point out that the existing stand-
ards have really been quite excellent in describing
mono KM tuners. One need only examine lists of
specifications, such as we present in this issue, to real-
ize that when the magic letters ITHF are added to a
specification, we are in a position to compare—validly.
For those consumers who care to take the trouble,
outrageous claims based on ‘‘special’”’ measurements
can be deflated.

We need the same type of pin-prick for stereo
tuners.

TO ERR IS HUMAN . ..

Not too long ago we presented an article describing
the sound-reinforcement system at Philharmonic IIall.
In the process of gathering the information we had
occasion to visit the Hall several times, and to listen
to performances. We tended to agree with the prevail-
ing opinion that some deficiencies existed in the acous-
ties. In fact the acoustical designers admitted these
deficiencies.

Unfortunately, from the first performance in this
Hall, a hue and ecry has been raised which finally
culminated in a ‘‘committee of experts’’ reviewing the
acoustical ‘‘condition’’ of the IIall and recommending
changes. Frankly, we think the procedure in this area
has been degrading and unethiecal.

‘We think that the performance of some segments of
the press has been patently unfair in condemning a
coneert hall which was admittedly unfinished. Sec-
ondly, the relatively vicious attacks (all politely
phrased of course) on the acoustical designers served
little purpose but to fatten already fat egos. Thirdly,
the learned but razor-sharp barbs of otherwise sedate
engineers and scientists have been degrading.

Lest we be misunderstood, let it be clear that we
are not defending the mistakes, or the acoustical en-
gineer. We are defending the right of engineers, all
engineers, to err and be given the opportunity to cor-
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reet their admitted mistakes, without being deni-
grated. Especially when as in this ease, the engineers
had the humility to admit at the outset that they ex-
pected changes would be necessary after about a year.

Perhaps the saddest part of this whole episode is
that unrelated forces have combined to obscure the
fact that much important and ecreative thought went
into the acoustical design of Philharmonie ITall. In
spite of the mistakes, this design is one of the most
successful to date for its purpose. One must consider
that the intention was to achieve a large hall for mul-
tiple purposes. They succeeded.

Some have said it is a mistake to build concert halls
as large as this one. Others say it is a mistake to build
halls for the variety of functions required of Philhar-
monic. A few even say that we should build halls
which are the exaet duplicates of those which are
known and loved. Perhaps all these proposers are
right, we don’t know. What we do know is that we
must encourage those who are seriously attempting to
create excellent concert halls, even if they are occas-
sionally less than perfect. Aren’t we all?

... TO FORGIVE DIVINE

Speaking about being less than perfect, we are tak-
ing the unusual step of casting ourselves on your
mercy ‘‘before the fact,”” as it were. We apologize in
advance for all those errors (in fact and fancy) which
sharp-eyed readers will discover in the product pre-
view section. Frankly, we don’t think there are any
errors. Certainly we spared no effort to make it error-
free. Except for a few places.

By the way, we would appreciate hearing from you
as to ways we might improve this section. As you
know, we have previewed products in our August
issue for several years now. Over this period of time
we have gradually improved the method of presenta-
tion to provide maximum information with minimum
time. Could we do better? You tell us.

NEW YORK HIGH-FIDELITY SHOW

This year, the New York Iligh Fidelity Show will
be held, as in previous years, at the New York Trade
Show Building at 35 St. and 8th Ave. Dates of the
Show are Sept. 11-15.

Naturally this is an exeellent opportunity for audio-
fans, and their friends, in the New York area to see
the produects listed in our product preview section.

If you wish to avoid standing on those inevitable
and long lines waiting to buy tickets, we suggest you
send your $1.25 admission fee to the Institute of High
Fidelity, 516 5th Ave., New York, N.Y. They will mail
you your ticket, plus other pertinent information.

By the way, we understand a special effort is being
made this year to provide interesting exhibits for the
female musie lovers. Bring one with you.

OUR BEST WISHES—

(o this month to C. M. “‘Cliff”’ Edwards, Director
of Advertising and Sales Promotion of ITeath Com-
pany, who is retiring after almost 20 years of service.
Well known throughout the industry and amongst kit
builders, his smiling face will be missed at all future
gatherings of the andio fraternity. Enjoy all that fish-
ing and boating, Cliff, you’ve earned it.
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DIAMONDS B¥:CARTIER

a jewel
for
Garrard

save time
save money

save records

Plug-in head assemblies with pre-mounted cartridges for
Type A and Model AT6 Garrard Automatic Turntables.

Choose the right pickup fcr your Garrard installations — choose a Pickering

— the new U38/ATG and the famous U38/AT are both available premounted i A - g /
in Plug-in Heads for Garrard Type A and Model AT6 Automatic Turntables. ’ - it ; - . - -
FEATHERWEIGHT OPERATION - for maximum record protection, 1 to 3 reaturing Pickering’s exclusive “floating stylus
grams tracking (recommended 2 grams) — where environmental conditions ...sc little mass that it actually floats on water...
permt light tracking forces. light it “floats’’ th f

GA/38ATG — for Garrard Type A G6/38ATG — for Garrard Model ATe S0 18Nt it "floats™ over the surface of your records.
Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807ATG The Pickering ““floating stylus'’ action protects the
Golden SAFE V-GUARD "‘floating Stylus”

diamand and the life of the record while it plays.
STANDARD OPERATION — for use where environmental conditions require
FOR THOSE WHO CAN |[HEAR|THE DIFFERENCE

a nonmnnal tracking force of 4 grams or more.
] ]
PICKERING & CO., INC.,
Plainview. N. Y.
s

GA/38AT — for Garrard Type A G67/38AT — for Garrard Model AT6
17

Includes U/38 Stereo Fluxvalve Cartridge (premounted) with D3807AT
SAFE ¥-GUARD® '‘floating Stylus”

@© 1943 Pickering & Co., Inc, Plainview, N. Y., US.A.
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Why Sherwood “zeroed-in”

on the problem of tuning accuracy
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New, $-3000 ¥

The wider band requirements for the stereo information now being
multiplexed on FM channels has made precision tuning a factor
more-important-than-ever in FM reception.

Tuning eyes are good. Peak meters have value. But, these are
yesterday's achievements applied to today’s and tomorrow's needs.

This is why Sherwood engineers have incorporated a professional,
zero-centered meter in the new S-3000 ¥ Tuner. It tells when you are
exactly on frequency. No guesswork. No maybe’s. Only assuredness!

What difference does Sherwood professional zero-centered meter
tuning make?

Quiiz a lot. It makes possible accurate, first-attempt tuning. You will
find it isn't necessary to tune and then step back to listen and
verify whether you tuned in correctly.

Secordly, “zeroed-in" tuning is particularly beneficial to obtaining
minimum distortion and maximum stereo separation due to the
added information multiplexed on FM stereo channels.

If you want a component that combines tumer and.
80-watt stereo amplifier in one compact chassis . . .
see the nmew S-8000 IIL FM Stereo MX Receiver. Has
zero-centered professional tuning meter and Stereo
Indicator Light. .

Price: $319.50 (less case).

Tuners o

Stereo Receivers

18

FM Stereo Multiplex Tuner with professional zero-centered tuning meter and Stereo Indicator Light.

Third, you will just plain appreciate the added professional touch
Sherwood has added to an already professional-quality FM tuner.

A bonus in tuning ease

Added to the professional accuracy of zero-centered meter tuning,
Sherwood gives you a ‘“can’t-be-fooled” Stereo Indicator Light.
Stereo broadcast identification is instant and positive.

This restless attention to all the details which can improve per-
formance is why Sherwood components have been . . . and will
continue to be , . . outstanding values.

Other value features of the S-3000 ¥

o Superb sensitivity: 1.8 pv (IHFM) for —30 db. noise and distortion.

e Wide-band 3-mc. Gated-Beam Limiter and 1-mc. Balanced Ratio
Detector: combine to suppress background noise introduced by stereo
FM and create the pace setting capture effect of 2.4 dh.

o FM Interchannel Hush: eliminates the “rushing” noise between stations.

o Flywheel tuning: made with turntable accuracy for smoothest, fastest
tuning.

o Dial spread: communications-type 20% longer scales provide pro-
fessional accuracy.

e Price: $165.00 (less case).

HIGH FIDELITY

For complete information write Dept. A-8
Sherwood Electronic Laboratories, Inc.
4300 North California Avenue, Chicago 18, llinois

Amplifiers = Stereélndicator Lights ¢ Speaker Systems « Contemporary Cabinetry
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FM Tuner Characteristics—and

Their Relative Importance

DANIEL R. von RECKLINGHAUSEN*

The advent of FM-stereo broadcasting, the growing number of FM stations, plus new FCC rules, are
changing the technical requirements of FM tuners. Our author, a leading FM-tuner designer, gives his
opinion as to the technical specifications which are essential, and the relative weight of each. He
contends that sensitivity, previously considered very important, is now a less important yardstick.

HEN ELECTRONIC EQUIPMENT is
w advertised for sale to the ultimate

user, there is always the ten-
dency to try to describe its over-all per-
formance by applying a single number
to one of th= characteristics and letting
it go at that—often for lack of space
to deseribe the item more fully. The
casual reader of advertisements is all too
familiar with such deseriptions as “the
.. . television set with 20,000 volts of
picture power,” or “the . . . 2-microvolt
FM tuner.”

It is perhaps for this reason that such
an undue amount of importance has been
attached to the sensitivity of an FM
tuner. Sensitivity is one aspeet of a
tuner’s performance, but it is by no
means the only important ecriterion—
and certainly is not the most important.
There are specifications that will prove
far more meaningful insofar as actunal
performanece is concerned. It will be one
of the purposes of this discussion to in-
dicate what these important points are,
and thus place all major performance
aspects of an FM tuner in their proper
perspective.

The importance of other tuner char-
acteristics becomes even more evident
when dealing with tuners designed for
FM-stereo reception. The necessity of
handling subchannel modulation com-
ponents requires a different tuner de-
sign than ome for optimum monophonic
reception. Further, if an attempt is
made to optimize one single performance
aspeet (l.e., sensitivity), serious degra-
dation of mpre important performance
aspects will result.

The advemt of FM stereo, and the
continuing increase in both number and
strength of FM signals, requires a tuner
design which provides best performance
on signal-hendling requirements of the
future rather than one whieh was op-

* Chief Engineer, H. H. Scott, Inc., May-
nard, Mass.
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In Two Parts—Part |

timized for conditions existing in the
1950’s. On present-day high-quality
tuners, optimum sensitivity is eclosely
approached. (Theoretically it is not fea-
sible to exceed a sensitivity figure better
than 1.9 v THF for a mono tuner; 2.45
pv ITHF for a stereo tuner—at all fre-
quencies of the band.)

At this point, let us examine the con-
ditions under which a tuner has to op-
erate. At least 90 per cent of all FM
tuners are used in urban and suburban
areas where between 1 and 25 local sta-
tions provide a strong signal at the an-
tenna. These signals may produce be-
tween 1000 microvolts and several volts
(yes, several million mierovolts) at the
antenna terminals of the tuner. Any FM
tuner sold for high-fidelity purposes
will not have any particular difficulty re-
ceiving these local signals. In the near
future, however, these signals are likely
to increase rapidly in number in many
areas (except congested metropolitan
areas) because of the broadeasters’ in-
creasing interest in FM and the FCC’s
new FM station assignment table. These
signals are also likely to increase in
strength because of the recent ruling

Table 1. The author’s listing of minimum

creating a new class of powerful FM
stations and permitting a power increase
for many existing stations.

1. Crossmodulation Rejection

The increase in power will increase
the station’s service area but also will
make receiving conditions in its pres-
ent area poorer because of “blanketing.”
Blanketing is a phenomenon by which a
local station is received at more than
one (the desired) spot of the dial, thereby
obliterating or “blanketing” the signal
of one or more weaker-signal stations.
It is caused by a form of distortion orig-
inating in the front end of the tunmer,
known as “crossmodulation.” Crossmod-
ulation oeceurs when the signals from
strong loecal stations and from the loeal
oseillator of the tuner combine to form
distortion and intermodulaticn products
because of non-linearities in the front
end. This can be ecounteracted to a large
degree by designing the equipment for
high erossmodulation rejection. As mea-
sured by IHI' standards, the rated
amount of crossmodulation rejection
(for example 80 db) is a measure of the
dynamie range of r.f. signals which a

performance standards in order of impor-

tance. It is his contention that the latter criteria may be sacrificed for the former.
Thus, for stereo and future requirements, we can no longer rely on a single number
such as sensitivity.

—

. Crossmodulation rejection
. Selectivity (alternate channel)

. Detector bandwidth
. Capture ratio (mono)

[SAISNEIL

. AM rejection

-

with strong signal

to 30-db IHF
10. TITF sensitivity (for stereo tuners)

High-frequency distortion (subchannel)

. Pulse-noise rejection, off station and

8. Shape of signal-to-noise ratio curve
9. Difference in signal between 30-db S/N

70 db or more .

30 db or more
39 or less f
800 ke or more |
Detector capture ratio plus |
0.9 to 2.8 dh ’

40 db or more
l

None audible
Close to Fig. 9 ‘
|

3.5+0.5 db
2.45 uv or a little higher
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tuner can accommodate without diffi- to local stations can be obtained only if

culty.

A listener to FM programs frequently
depends on signals of stations outside
of his local area to provide him with
programs of his choice. Any obliteration
of suchk signals by erossmodulation (or
blanketing) robs him of the advantages
of a highly sensitive tuner; the tuner
may be unable to pick up programs ar-
riving with a signal strength many
times stronger than required by the sen-
sitivity of his tuner. In essence then, the
amount of guaranteed crossmodulation
rejection is the most important specifica-
tion of a tumer. The larger the number
the better, and every 2 db better is more
important than a 0.5-microvolt improv-
ment in sensitivity of a tuner.

2. Selectivity (Alternate Channel)

Local FM stations are usually assigned
to channels 800 ke or more apart and the
stations in adjacent cities are “dropped
into the slots” in between. At times, these
stations are assigned the adjacent chan-
nel (200 ke away) but usually they are
in the alternate channel (400 ke away).
To be able to receive the stations in the
next city, the tuner has to be sufficiently
selective to diserimminate against the local
station. Offhand, this would seem to be
an easy thing to do since a station can
modulate with 75 ke deviation from its
assigned frequency, occupying appar-
ently only 150 ke, leaving a 50 ke guard
hand between channels, as shown in Fig.
1. However, the spectrum space occupied
by an FM signal is wider than twice
the deviation as shown in Fig. 2. The
FCC allows a total of 240 ke or 120
per cent of a channel although the usual
speetrum oceupancy is less than that.

In order to receive the desired signal
with less than 1 per cent distortion at all
monophonic and sterephonic modulating
frequencies, all components to at least
—40 db, or 1 per cent, must be pre-
served 1n their normal relative strength,
and an i.f. bandwidth of at least 265 ke
is required. Similarly, if 3 per cent dis-
tortion is permitted at certain frequen-
cies, a 225-ke¢ bandwidth is required.
Special filtering techniques can reduce
the required bandwidth a little, but the
fact remains that sufficient selectivity to
receive consistently all stations adjacent
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distortion is allowed to rise unduly high
when listening to any station, local or
distant. Even with very wide i.f. band-
width there will be attenuation of signals
from alternate or further channels.

The IHF provides a test for alternate
channel reception and again, the highest
number shows best performance. This,
then, is the second most important speci-
fication.

3. High-Frequency Distortion
(Sub-channel)

It is not too difficult to obtain high
selectivity in an FM tuner if other per-
formance aspects are neglected. Perhaps
the factor most readily affected is dis-
tortion, and particularly high-frequency
distortion, and most particularly dis-
tortion of the signal components in the
stereo sub-channel.

It is difficult to describe how distor-
tion in a frequency modulated signal
oceurs and how tke i.f. section of a tuner
affects distortion. For the following
analysis it is presumed that the limiter
and detector sections of the tuner cause
substantially less distortion than the i.f.
section.

Whenever an FM signal generator or
an FM transmitter is modulated by an
audio-frequency signal, say 15 ke, to a
deviation of 75 ke, the total power out-
put of the transmitter remains exactly
the same throughout the modulation
cycle since only frequency has been
changed. However, the total power now
is distributed among the various side-
bands spaced symmietrically in successive
intervals (here, 15 ke) about the carrier
frequency. These sidebands are actually
infinite in number although their strength
decreases quite rapidly the further they
are removed from the carrier.

With a deviation of 75 ke, or “100
per cent,” and an audio frequency of
15 ke, a modulation index (m) of 75/15
=5 is reached. At the mcment of peak
deviation, the sidebands (known as Bes-
sel sidebands) can be added to the car-
rier in vector form to show what hap-
pens. Figure 3 shows that for no modu-
lation (m =0) no sidebands are created
and the total output is that of the car-
rier. While modulating 15 ke audio to
+3 ke deviation (m=0.2) or “4 per
cent” modulation, the first set of side-
bands appear, causing the transmitter to
shift + 11.5 deg. in phase.

With as little as 7.5 ke deviation (15
ke audio, m=0.5), the second set of
sidebands occurs, + 30 ke away from the
carrier. When the transmitter is modu-
lated 100 per cent or 75 ke deviation
with 15-ke audio (m=35), eight sets of
sidebands oecur. They are located 15, 30,
45, 60, 75, 90, 105, and 120 ke away from
the carrier. It can also be seen that the
sidebands are shifted successively 90
deg. in phase fromn each other and the
carrier. Also, for m =5, the carrier and
the first set of sidebands are shifted 180
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/ \
\
/ A
-10db 7 \
/’
/ \
\
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Fig. 2. FM spectrum occupancy. (Note unmodulated carrier refers to 0-db line.)
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deg. from their normal orientation be-
cause of negative Bessel values. It should
be noted that the relative magnitudes
of the sidebands and the carrier depend
upon modulation index. In all cases, the
resultant vector sum of the carrier and
its sidebands will remain equal in mag-
nitude to the unmodulated carrier be-
cause transmitter power has not changed.

When the modulated FM signal is
passed throush a filter, such as an FM
tuner, the baazdwidth must be sufficiently
wide so that none of the sidebands are
attenuated and there is no phase shift,
if the signal is to remain undistorted.
Also the signal would be unchanged if
carrier and sidebands were passed
through a sufficiently wide filter which
has phase shift proportional to fre-
quency (“linear” phase shift.) Here,
carrier and sidebands would be delayed
simultaneously by a constant amount,
as they would be in a properly termi-
nated transizission line.

If, however, the phase shift of the
filter is not linear with frequency, the
90-deg. phase shift between successive
sidebands would be altered; the value
would be larger or smaller, depending
upon the error. Then, because of vee-
torial addition of ecarrier and sidebands,
the resultant would not be equal to the
unmodulated carrier and incidental am-
plitude modulation at primarily 3rd,
5th, and hizher odd harmonics of the
modulating frequency will occur.

A good limiter will, of course, remove
this amplitude modulation but will not
be able to remove the phase shift which
has occurred because the resultant is now
at a different phkase angle. This addi-
tional phase shift at the input to the
FM detector varies throughout the modu-
lation cycle and is, of course, frequency
modulation, but at a harmonic of the
modulating frequeney. In simple words,
non-linear phase shift causes harmonie
distortion in FM which increases with
modulating frequency and with devia-
tion.

A way of showing the effect of non-
linear phase shift without recourse to
vector diagrams is to consider the non-
linear phase shift of the filter as a
linear portion (amounting to the carrier
frequency delay of the filter) and a
non-linear portion with a 0-deg. slope
at the carrer frequency, as shown in
Fig. 4. If the carrier is now considered
to change in frequency due to modula-
tion, the phase of the carrier is increased
at the “positive” modulation peak from
its center position and decreased at the
“negative” peak. At higher modulating
frequencies this phase-shift change oc-
curs more rapidly, and at higher amounts
of deviation it is more severe. Since
a phase-shift change varying with time
is frequency modulation, an additional
amount of modulation has been created
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Fig. 3. Vectorial representation of a FM signal showing relation of carrier and its
sidebands as a function of modulation index. {In representation of m =35, the 7th
and 8th sidebands have been omitted for clarity.)
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Fig. 4. Phase response of a non-linear phase filter.
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Fig. 5. Response of ideal and near-ideal filters.

at harmonics of the original modulating
frequency—that is, distortion inereasing
with modulating frequency and devia-
tion.

All this indicates the definite need for

phase-linear if. filters in FM tuners,
particularly those used for stereo re-
ception since very high modulation per-
centages can occur at high frequencies.

A band-pass filter is supposed to pass
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only desired frequencies and reject all The FM signal passing through such

others. An if. amplifier with its tuned a filter will pass only the carrier and the
circuits is one form of band-pass filter, sidebands within the passhand of the
selecting in this case a band of fre- filter. An examination of the vector dia-
quencies about the intermediate fre- grams of Fig. 5 shows that elimination
quency of a tuner. What kind of re- of the higher order sidebands will pro-
sponse should such a filter have? duce harmonie distortion similar to that

The previous diseussion definitely in- caused by non-linear phase shift. The
dicates that this filter should be phase mathematies of this analysis are rather
linear, and the examination of the vee- complicated, but fortunately it has been
tor diagrams of Fig. 3 would lead one to  carried out by engineers of the Zenith
think that this filter should not attenuate Radio Corporation in their comments on
the various sidebands encountered in FCC Docket 13506. Their results shown
FM and therefore have a flat top over in mathematical symbols only, are re-
at least twice the deviation, or 150 ke. plotted in Fig. 6 with actual values of
The requirement for selectivity or sup- modulating frequency, deviation, and
pression of signals outside the desired
channel would indicate steep side slopes.

This describes a filter which engineers kPASS BAND~
and physicists have talked about for e .
many a year, but have never constructed, / \

outside of it, and perfectly linear phase
shift.

An ideal filter can he approximated by +
the flat top filter shown in (B) of Fig. 5,
and such filters are nsed in AM and in
communications with great success. 0° PHASE
However, for linear-phase operation, ad-
ditional phase-equalizing sections of a _/
complexity similar to the filter itself have
to be used. The result is shown in (C)
if Fig. 5. This filter is sufficiently close Fig. 7. Response of low-distortion filter.
in characteristics to an ideal filter to (Top of curve should be rounded instead
satisfy a mathematical analysis. of flat as shown.)

the ideal filter shown in (A) of Fig. 5.
This kind of filter has a perfectly flat AMPL_ITuy \
top in its rasshand, infinite attenuation 0
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filter bandwidth. From this, it can be
seen that a filter 25 per cent wider than
peak-to-peak deviation will produce ade-
quate results for monophonic FM op-
eration if about 2 per cent harmonic
distortion before de-emphasis is eonsid-
ered tolerable at 15 ke. This maximum
distortion would be reduced to about
0.7 per cent due to attenuation of the
harmonies by the de-emphasis network.

For stereophonic FM reception, such
a filter is definitely inadequate hecause
of the high distortion created in the
stereophonic subearrier range from 23
to 53 ke. Even a considerable increase in
filter bandwidth will not reduce distor-
tion substantially. Clearly, a different
kind of filter is required for the proper
combination of low distortion and high
selectivity—a compromise filter,

From this discussion we see that the
amount of high-frequecy distortion,
particularly the distortion of the FM-
stereo subchannel and its effect on high-
frequency stereo separation, is the third
most important specification for FM
tuners, particularly when coupled with
high selectivity. Unfortunately, because
of a lack of standards covering FM-
stereo measurements, this specification
is usually not given. However, in stand-
ard separation measurements the ratio
between left and right tuner outputs is
given for single-channel signals. If sep-
aration is maintained at a minimum of
30 db over all audio frequencies between
50 cps and 15 ke, then distortion cannot
be higher than about 3 per cent. Under
these conditions, all other factors which
can contribute to lack of separation must
be close to zero. Since they are likely
not to be, distortion therefore must he
lower if separation is maintained at all
audio frequencies.

Having established the need for i.f.-
filter characteristics different from the
“ideal” flat top filter, what kind should
it be and how will it affect all the other
tuner characteristics? As to “what,”
there seems to be a fair amount of agree-
ment : First, the filter should be as phase
linear as practical; second, it should be
symmetrieal; third, it should have only
one peak (at the if. center frequency)
and not two or more; fourth, toward the
edges of the passband it should have
progressively increasing attenuation and
the attenuation slope should inerease at
frequencies farther removed from the
1L.f. center frequency; fifth, the bandwidth
of this filter has to be wider for stereo-
phonie operation than for monoplionie
operation.

In practice and in theory there is no
ideal filter. Various types have been
proposed based on a variety of mathe-
matical models such as cosine, hyperbolic
cosine, Bode, and (aussian. Typically,
they have the passband characteristics
shown in Fig. 7 with individual varia-

(Continued on page 75)

AUDIO e AUGUST, 1963



Class D Amplifiers

In Fig. 11 we have the classical picture
of a transistor being switched on and off
at the base. The collector current takes
a finite time to rise, and when the base
voltage is reversed the collector current
remains fairly constant for the storage
time and then falls smoothly. For a
cheap power transistor these times are
In the range of 10-40 microsecond, while
for a computer transistor, if you have
that sort of money, the tinies are around
1 mierosecend. During this period we
may say that the transistor is somewhere
in the high dissipation region, passing
some currert and maintaining some volt-
age. If the peak current is I, and the
voltage supply is V., the worst point is
at (I,/2)(V./2), or V I,/ 4, although
many circuits can, in fact, make matters
even worse than this. Even so, this tran-
sition loss may be rather high. If we make
V,=10v. ard I, =10 A, we get a produet
of 25. Now the high loss period will
occur 100,000 times per second if we
have 50 ke ¢ witching, and even a 1-micro-
second duration will give 2.5-watts loss,
or just equal to the bottoming dissipa-
tion.

A look again at Fig. 11 will remind you
that it is the turn-off which is the real
problem. During the turn-on we meet a
rather different problem, the very low
input impedance at the hase caused by
the absence of any negative feedback
effect in the emitter resistance until the
collector current starts to flow. This must
be dealt with by using a very low imped-
ance source which can give a high initial
current drive. To sweep out the stored
charge in the hase at turn-off we must
reverse the hase-emitter diode, and Mr.
Birt recommends the use of a curbed
pulse of the form shown in Fig. 12.

A way of avoiding this difficulty is to

SAWTOCTH

PULSES

AUDIO

Fig. 10. This method gives short pulses,
the ‘sense’ being opposite for the lead-
ing and trailing edges of the I-m pulses.
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GEORGE FLETCHER COOPER

A closer look

IN TWO PARTS—PART 2

°|

_/ TIME

Fig. 11. “Classical” response of a tran-
sistor switched on and off at the base.

use a regenerative output stage. Any of
the classic square-wave inverter cirenits
may be used here. T shall follow Mr. Birt
in showing the cireuit of Fig. 13. Left
to itself this cireuit will oscillate at a
very low frequency determined by the
saturation of the transformer primary,
which makes the feedback effect collapse
due to the reduction in load impedance.
Ronghly speaking this means that the
transformer is an ordinary audio trans-
former suitable for the transistor used.
Before this ean happen, however, a pulse
is applied to the on transistor at one of
the two trigger points 1 and 2. As the
transistor starts to eut off, the movement
of the collector drives the other transis-
or on, thus bringing its collector down
and inereasing the cut-off drive to the
first transistor. I have added speed-up
capacitors across the feedback resistors
to give compensation for the frequency
limitation of the transistors.

As in inverter design, separate wind-
ings for the hase feedback may be desir-
able in order to get rid of the steady bias
from the eolleetor supply and also to
reduce the power absorbed in the feed-
back resistors. In a normal inverter cir-
cuit this can lead to a stowing-down of
the switching operation, because there is
some leakage inductance hetween the
cellector winding and the base winding.
A trick which is useful here is to connect
the speed-up capacitors from collectors
to bases, instead of across the feedback
resistor.

A regenerative output stage needs to
be flicked from one side to the other and

a suitable waveform for produecing this
action is obtained if we differentiate the
length-modulated pulses. The result is a
double train of very short pulses, as
shown in Fig. 14. The regular upper
train is applied to one of the transistors,
the lower position-modulated train is in-
verted and applied to the other transis-
tor. We may use an RL-differentiator,
having a small inductance so that wL«R,
in the circuit of Fig. 15, and then we
can get the pulse inversion by using a
center-tapped secondary. The diodes
select only one sense of pulse. Birt sug-
gests that these p.p.m. pulses are easier
to handle than the length-modulated
pulses, and thus by implication that they
should be produced at the earliest pos-
sible stage in the system. His reasoning
is, however, false, for there is an audio
component even with position-modulated
pulses. Nevertheless, a transistor ampli-
fying this kind of pulse will need to
dissipate relatively little energy: or will
it? We have decreased the average cur-
rent but we have doubled the number of
transitions.

A conventional output stage, fed with
the length-modulated pulses, might seem
to raise few problems. Tt certainly seems
to me to be the right way to start off
vour experiments, hecause it needs far
fewer circuits. There are, in fact, some
awkward details. Suppose that we use a
normal low-pass filter to keep the 50 ke
out of the loudspeaker. The stage is ex-
tremely efficient and so we must take
power from the supply at an audio fre-

(Continued on page 74)
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Fig. 12. The pulse recommended by Birt.
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Knobs: The Shame of it All

DON NORT*

The serious business of equipment evaluation often leaves itself open to errors—either
of commission or of omission. Herein we endeavor to correct one of the latter and at
the same time to cover an important subject which has heretofore been sadly neglected.

E HESITATE TO MENTION, even in
w passing, the current cause celebre

in magazine publishing. Though
we have opinions—and strong ones—
about the freedoms and responsibilities
of the press, we see our role in the
present controversy as that of an inter-
ested speetator. We refer, as you surely
must know, to the seizure of the August
Conswmer Militant magazine by the Post
Office Department.

Now whether or not Consumer Mili-
tant’s comparative rating of stag films
(plus a five-page foldout of the “good
parts”) falls within the legal definition
of pornography is for the courts to
decide. For the article itself—for the
tested merits of “Snowbound in a Cabin”
over “Miss Jackboots Night School)” we
couldn’t care less.

But we were disturbed by the at least
temporary loss of another article in CM’s
ill-fated August number—the report,
“Sham and Shame: An Impartiai Look
at High-Fidelity Control Knobs.” CM’s
3800 subsecribers will remember that the
knob report was promised for imminent
completion in the winter of 1955. Need-
less to say it has been eagerly awaited
by their patient readers. It was even-
tually completed, but only in time to
reach print this month in the confiscated
issue. Such are the misfortunes of pub-
lishing.

Our own readers know that we have,
at times, expressed some skepticism re-
garding comparative testing, particularly
in regard to its beauty-contest aspect.
Well, we may have been critical, but we
do feel that the buying public is entitled
to every available bit of information
from every available source. And the
knob article, if nothing else from the
August CM, is available. A few weeks
ago, we met with Consumer Militant’s
Harvey L. Greenwillow (B.A., M.S,,
Ph.D., past president of the M{. Ossa
MG Club), and with him arranged for
the publication, in our own pages, of the
knob article. Here then is Consumer
Militant’s long-awaited report on high-
fidelity control knobs . . .

Sham and Shame: An Impartial Look
at High-Fidelity Control Knobs

. .. some models are good, some bad . . . some
are better than others, some not . . .
Since the last years of the McKinley

* 340 Meritt Ave., Pittsburgh 27, Pa.
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MORE FORCE

~7 N

Fig. 1 Diagram showing the torque-am-
plifying characteristics of a properly
chosen knob.

Administration, the American consumer
has been faced with a bewildering pro-
liferation of knobs. Knobs abound. Can
anything be done to stem the swelling
tide? At what point should the govern-
ment step in? And what is the role of
the informed consumer? CM wonders.

Knobs, Knobs, Knobs

In gentler times, the consumer needed
few knobs. He used few. He bought few.
But, as CM’s consultants have repeatedly
advised, times have changed.

Good and Bad

CM hastens to point out that it’s
positively no good to generalize about
knobs: among knobs, as anything else,
there are good and bad. But the choice
before the consumer is quite clear—he
must choose the good and/or avoid the
bad. CM feels it cannot stress this last
point too strongly.

Knobs For Hi-Fi

Knobs play a singularly important
role in the use of high-fidelity com-
ponents. In CM’s opinion, a well-de-
signed high-fidelity knob serves a two-

A

ERROR o LESSERROR

eB

Fig. 2. Diagram showing how accuracy

of resettability is increased by increasing

the diameter of the indicating element of
the torque-amplifying shaft turner.

fold purpose: (1) it amplifies (or “in-
creases”) the torque (or “twisting
foree”) applied to the control shaft (Fig.
1); and (2) it also provides a convenient
method of placing an indicator of the
control shaft’s position close to the panel
lettering (Fig. 2).

Original Equipment Knobs: The Overview

CM’s readers may wonder about the
knobs so often included in the list prices
of new components. Are these knobs
adequate? In our view, they are not.

Original Equipment Knobs: Specifics

When CM tested control-amplifiers a
few months ago, it made an appalling
discovery. In case after case original
equipment knobs could be detached in-
advertently from their shafts—all the
unwary user needed to do was pull in-
stead of turn. More shocking was CM’s
disecovery that in no case did the ampli-
fier’s operating instruections caution
against pulling. Neither did the panel
markings of any amplifier indicate that
the knobs were to be turned, not pulled!

Worst of all, to CM’s mind, were the
manufacturers’ refusals to ‘“‘replace or
repair” sueh palpably defective equip-
ment. But that is a separate issue. (CM
has placed its files in the hands of the
appropriate regulatory agencies.)

A Ray of Hope

CM found that a very few amplifiers
came equipped with knobs that could not
be pulled off. We were, at first, elated.

The Light That Failed

But our joy was short-lived. One of
our researchers discovered a tiny set-
serew cunningly half-hidden in each of
the knobs that had, at first, tested well.
Our suspicions were aroused. We in-
vestigated and found that if these screws
were in any way loosened, the knobs
then pulled free with frightening ease!

A Good Knob is Hard to Find

Can nothing be done then? Must the
consumer who has already bought one
of CM’s Provisionally OK tuners or am-
plifiers be reconciled to wrapping yards
of friction tape around his econtrol
shafts? CM says no.

(Continued on page 76)
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HEN IT WAS FIRST PROPOSED that the
w Federal Trade Commission should

establish a binding definition of
high fidelity in order to “protect” the
buying publie, there was considerable
consternatior in the ranks of component
manufaeturers and quite a hit of distress
in the minds of the serious, dedicated
audiofans. Since even the high fidelity
component industry within itself has
never heen able to provide a valid defini-
tion of what actually constituted “high
fidelity,” how could a non-technieal gov-
ernment ageriey do so?

In order tc satisfv the mass producers
of “hi fi” phonographs and radios, any
sueh definition would neeessarily have to
be set so low down in the seale that al-
most anvthing above the quality level of
the usual 6-transistor pocket radio set
would pass. And so it began to appear.

A committee formed by the Electronie
Tndustries Association actually eame up
with a definition—one in which distor-
tion, hum and noise, and rumble received
no consideration. The resulting hue and
ery from the component industry was
not unexpectad. and a number of other
organizations were offered the oppor-
tunity of fwproving on the proposed
definition. With little vesult. Tt would
now appear that the hne and ery has
abated somewhat. and—possibly on the
assumption that if we say nothing about
it, the whole matter will become lost in
some dusty pigeonhole.

Criticism Not a Solution

Criticism of the whole idea of a gov-
ernment sponsored—and presumably en-
foreed—definition is not the proper solu-
tion, even though it happens to he a
popular indcor sport. What is really
needed is soie construetive aetion, and
some steps have heen taken in this diree-
tion already Ly Raymond V. Pepe, presi-
of the THF. His recommendation is that
the “definition”™ he revamped so that in-
stead of sett:ng minimum performance
standards, the manufacturer need only
provide “on the label,” so to speak, a
statement of the specifications of the
produet if ha wishes to eall it “High
Fidelity” or “Hi-Fi” at all. This, we
think, is the .deal solution.

There are similar parallels in other
prodnet industries. Throughont the food
and candy industries, for example, it is
obligatory that the manufacturer shall
list the ingredients that go into the prod-
uet. The consamer is no longer huying a
“pig in a poeke” when he goes to the
store.

There are similar striet regulations
about the laheling of whiskies, which are
intended to inform the buyer as to what
he is actually huying. Thus a “hottled in
hond” whiskev must be at least four
vears old and of 100 proof. A “straight”
whiskey must not contain any neutral
spirits,. A whiskey labeled “bourbon”
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The Definition Hassle

C. G. McPROUD

Worrying the average audiofan—not to mention the in-
dustry at large—is the proposal that the Federal Trade
Commission establish a definition of high fidelity, This IHF
proposal may provide a satisfactory solution for everyone.

must he made prineipally from eorn, and
so on. The rules and regulations govern-
ing the labeling of whiskey are elaborate
and specifie, and very well enforced. We
can only hope that some similar and
equally informative and intelligent result
may come frow this entire prohlem.

No one at all familiar with compo-
ments is naive enough to helieve that all
of them are equally good. An amplifier,
for example, with an output of 25 watts
per channel, let us say, ean he had for as
little as $30 from one manufacturer, and
for as much as $199.95 from another—a
spread of four to one. No one actually
helieves that one is as good as the other,
even though for some applications the
less expensive unit may—and probably
will—give completely satisfactory ser-
vice. It is possible to buy a thoroughly
nourishing and filling meal at one res-
taurant for a dollar or so, and at another
for $20, but they may taste different.

Back to high fidelity again, we ave all
agreed that there are different degrees of
performance, and that appearance and
flexibility may also contribute to the ap-
peal one produet has over another. But
to say that anything better than a speci-
fled minimum is “high-fidelity” can not
help but be misleading to the consumer.

The Proposal

While it would he utopian if there
could be a hard and fast dividing line be-
tween medioere  performance phono-
graphs and top performance component
equipment, no such line exists—nor
would we actually want one. But if it
were mandatory that any produet labeled
“high fidelity” must have its right to such
a designation supported by the manu-
facturer's statement in advertising and
in the literature accompanying the prod-
uct of the actual specifieations of the
product itself. And that is the fundamen-
tal idea behind Mr. Pepe’s proposal.

It is not to be expected that a eom-
plete set of speeifications would have to
appear in labels or advertisements of any
such  produet that the manufacturer
might choose to eall “high fidelity.” In
the first place, it wonld defeat its purpose
hecause no one would read it through
except the knowledgeable andiofan (and
he probably wouldn’t be shopping for a
fringe produet anyvhow), and even if the

layman were to read the spees he would
not understand much ahout them. Nor do
we think it likely that it would be pos-
sible, even if it were thought to be desira-
ble, to get such a ruling aecross.

There are, however, a few simple
specifieations which would serve to give
the eonsumer a yardstick by which he
could compare products other than hy the
artistic and lexicographieal proficiency
of the manufacturer’s ad agency. It
would seem likely that sufficiently effec-
tive results eould he had with as few
as three required speecifications for each
type of produet. For example, amplifiers
could he quite well described by three
“numbers”—power output, frequeney
bandwidth, and hum and noise level.
Power output would be stated as “n watts
per channel at p per eent total harmonie
distortion”; frequency bandwidth would
be specified as the “limits of frequency
at which response is 3 db down from the
output at 1000 eps”; hum and noise
should he speecified as “g db bhelow 1
watt.” Similar, and equally simple re-
quired specifications can give the con-
sumer some ‘“numbers” by which he can
compare the various produets.

Even though the specs are somewhat
technical and certainly unfamiliar to the
layman, he would soon learn 20 watts
per channel at 0.5 per cent distortion
sounds as though it would be hetter than
12 watts per channel as 2 per cent distor-
tion. It should not be hard to teach the
consumer that a frequency handwidth of
5 to 100,000 eps is better than one of 60
to 8000 cps, or that an amplifier with a
hum and noise level of — 80 db is better
than one of —42.

Perhaps it would be possible to sim-
plify the spees so as to get a Quality
Factor in, say, seven digits—like a phone
number. Suppose we divide the power
output by the square of the distortion
for the first two digits; for the band-
width we subtract the lower figure from
the upper and divide by 100; and for the
third we simply use the number of db.
Thus the better of the two amplifiers
ahove would rate 80/999/80 and the
poorer as 03/079/42,

Whatever the final solution, we do
hope that it will give the hi-fi consumer
some means of actually eomparing per-
formance, not claims. We couldn’t ask
for more than that. E
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PRODUCT PREVIEW SECTION

Presenting the annual compilation of the new—and some of the old standby
—products that will be shown by your hi-fi dealer during the coming months,
and at the New York High Fidelity Music Show in September.

HEN THE HI-F1 MANUFACTURERS
w bring forth their annual erop of

new and improved products, they
are understandably anxious that every-
one should know all about them. We are
in full sympathy with this desire to the
extent that we employ the August issue
as a Produect Preview, and then—to con-
tinue the service—we make the entire
section available later in a handy-sized
book for continued reference. This book,
to be published September 1, is known

Acoustech, Ine.
139 Main St.,
Cambridge 42, Mass.
Acoustic Research, lne.,
24 Thorndike St.,
Cambridge 41, Mass.
Allen, Richard, Sales Corp.,
P. O. Box 935,
Jericho, N, Y.
Allied Radio Corp.,
100 N. Western Ave,,
Chicago 80, I11.
Altec Lansing Corp.,
1515 8. Manchester Ave.,
Anaheim, Calif.
American Concertone, Ine.
9449 West Jefferson Blvd.,
Culver City, Calif.
American Microphone Co.,
400 8. Wyman St.,
Rockford, I11.
Ampex Corporation
934 Charter St.,
Redwood City, Calif.
Amplifier Corp. of America,
396 DBroadway,
New York 13, N. Y.
Apparatus Development Co.,
Wethersfield, Conn.
Argos Products Co.,
Genoa, IN.
Artisan Organs,
2476 N. Lake Ave.,
Altadena, Calif.
Audio Devices, Ine.,
444 Madison Ave.,
New York 22, N. Y.
Audie Dynamics Corp.,
'ickett District Road,
New Milford, Conn.
Audio Tech Laboratories,
2819 Newkirk Ave.,
Brooklyn 26, N. Y,

Barker Sales Co.,
339 Broad Ave.,
Ridgefield, N, J.

Barzilay Furniture Mfg. Co., Inc.,
17303 S. Western Ave,,
Gardena, Calif.

Bell Sound Division, Thompson

Ramo Wooldridge Inc.,

6325 Huntley Rd.,
Columbus, O.

Benjamin Eleetronie Sound Corp.,
80 Swalm St.,

Westhury, N. Y,

Bogen Communications Div.,

Lear Siegler, Inc.
Paramus, N. J.

Bozak Mfg. Company,
Box 1166,

Darien, Conn.

British Industries Corp.,
80 Shore RRoad,

Port Washington, N. Y,

Burgess Battery Co.,

I'reeport, I111.

CBS Lahoratories,

277 lligh Ridge Rd.,
Stamford. Conn.

Cabinart Acoustical Dev. Corp.,
34 Geyer St,,

IHaledon, N, J.

Clark, David, Co., Inc.,
36 Iark Ave,,
Worcester, Mass.

Concord Llectronics Corp.,
809 N. Cahuenga Blvd.,
Los Angeles 38, Calif.
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Dukane Corp.,
St. Charles, IlL.
Dynaco, Inc.,
3916 I'owelton Ave,,
Philadelphia 4, Pa.

Eastman IKodak Company,
Rochester, N. Y.

EICO Electronic Instr. Co.,
3300 Northern Blvd,,
Long Island City 1, N, Y.

Electro-Voice, Inc.,
Buchanan, Mich.

Elpa Marketing Industries,
New Ilyde Park, N. Y.

Empire Scientific,

1025 Stewart Ave.,
Garden City, N, Y.

Frcona Corp.,

432 Park Ave. South.
New York 3. N, Y,

Estey Electronics, Inec.

201 W. John St.,
Hicksville, N, Y

Fairehild Recording Equipment
Corp.,
10-40 45th Ave.,
Long Island City 1, N, Y.
Ferrodynamics Corp.,
Lodi, N
Finney Co.,
34 W. Interstate St.,
Bedford, Ohio
Fisher Radio Corp.,
21-29 44 Dr.,
Long Island City 1, N. Y.
Freeman Electronics Corp.,
729 N. Ilighland Ave.,
Los Angeles 38, Calif.
I'ujiki Electric Co., Ltd.,
98 Kamiikegami-cho, Ota-ku.
Tokyo, Japan

General Electric Company,
2200 N. 22nd St.,
Decatur, Il

Gotham Audio Corp.,

2 W, 46 St.,

New York 19, N. Y.
Grado Laloratories, Inc.,
4614 Seventh Ave.,
Brooklyn 20, N. Y,
any Research and Development

Box 12, Elmwood, Conn.
Grommes Div. of I’recision
Electronies, Inc.,

9101 King 8t.,

Franklin Park, Il

Hadley Laboratories,
Claremont. Calif.

Ilarman-Karden,
Plainview, N. Y.

Heath Company,
Benton Harbor, Mich.

}nternﬂti(mnl Llectroacoustics,
ne.
333 Sixth Ave.,
New York 14, N, Y,
International Electronics Corp.,
K1 Npring St..
New York 12, N.Y.
Jensen Manufacturing Co.,
(G601 8, Laramie Ave.,
Chicago 38, Ill.

Karg Laboratories,
162 Ely Ave,,
S. Norwalk, Conn.
Kenwood Electronics, Inc.,
212 IFifth Ave.,
New York 10, N. Y.

as the AUDIOGUIDE.

In an attempt to arrive at some sort
of uniformnity in the deseriptions of the
products shown, each manufacturer was
furnished forms for each category of
produets, with spaces for the informa-
tion we think is important to the poten-

We have continued the style of pres-
entation, allowing a listing of up to five
items in addition to the principal one,
but without deseription in detail. Thus

we have some 300 main listings plus an

average of 2-plus subsidiary listings for
each main one—giving us a total listing
of almost 1000 products,

The specifications given are those pro-
vided by the manufacturer. Prices quot-
ed may vary between East and West, but

only one price is shown. In any instance,

Kersting Mfg. Co.,
504 8. Date St.,
Alhambra, Calif,
KLH Research and Development
Corp.,
30 Cross St.,
Cambridge 39, Mass.
Klipsch and Associates,
Hope, Ark.
Koss Electronics,
2227 N. 31st St..
Milwaukee, Wisc.

Lafayette Radio Electronics,
I Box 10, Syosset, N. Y.
Lansing, James B,, Sound, Inc.
3249 Casitas Ave,,
Los Angeles 39, Calif.

Magna-Tech Electronic Co., Inc,,
630 Ninth Ave,,

New York 36, N. Y.

Martel Electronics,

645 N. Martel Ave.,

ITollywoed 46, Calif.
Matsushita Electronic Corp. of
America,

41 E. 42nd St.,

New York 17, N. Y.
Marantz Company,

25-14 Breadway,

Long Island City 1, N, Y.

McIntosh Laboratory, Inc.,
2 Chambers St.,
Binghamton, N, Y.

Micro Seiki Company, Ltd.,
7-025 Koenji, Suginami-ku,
Tokyo, Japan

Mitsumi Electrie Co., Ltd.,
11 Broadway,

New York 4, N. Y.

Murray-Carson Corp.,

2424 E. 55 St.,
Indianapolis 20, Ind.

Neat Onkyo Denki Co. Ltd.,
c/o Harold Weiler
West St., Harrison, N.Y.

Neshaminy Electronic Corp.,
Iidison-Furlong Road,
Furleng, Pa.

Newcomb Products Co.,
0824 Lexington Ave,,
Hollywood 38, Calif.

Nortronies Co., Inc.,

8101 W. 10 Ave. N,
Minneapolis, Minn.

North American Philips Co. Inec.,
230 Duffy Ave,,
Hicksville, N, Y.

Paco Electronics Co. Inc.,
70-31 84th St.,
Glendale 27, N. Y.
Pickering & Company, Inc.,
Plainview, N, Y,
Pilot Radio Corp.,
100 Ilectra Lane,
Yonkers. N. Y.
Pioneer Electronic Corp.,
5 Otewacho 6-chome,
Bunkyo-ku, Tokyo, Japan
Permoflux Corp.,
4111 San Fernando Rd.,
Glendale, Calif.
Primo Co., Ltd.,
2043 Mure, Mitakashi,
Tokyo, Japan

RCA Electronic Components and
Devices,

Harrison, N, J,
Reeves Soundcraft Corp.,

Great I’asture Rd.,

Danbury, Conn.

for further information about any prod-
uct deseribed or listed, just write to the
manufacturer at the address given helow
—he will be glad to hear from you.

Roberts Electronics, Ine,
5920 Bowecraft Ave,,
Los Angeles 16, Calif.

Robins Industries Corp..
Flushing 56, N. Y.

Rockbar Corp.,

650 Halstead Ave.,
Mamaroneck, N, Y.

Rockford Special IFurniture Co.,
2024 23rd Ave.,
Rockford, Ill.

Sarkes Tarzian, Inc.,

East Hillside Drive,
Bloomington, Ind.

Scope Electronics Corp.,
10 Columbus Circle,
New York 19, N, Y.

Scott, H. H., Inc.,

111 Powder Mill Road.
Maynard, Mass.

Sharpe (E. J.) Instruments, Ine.,
965 Maryvale Dr.,
Buffalo, N. Y.

?herwood Electronic Laboratories,

ne.
4300 N. California Ave.,
Chicago 18, Tl

Shure Brothers, Inc..

222 Hartrey Ave.,
Evanston, Il

Sonotone Corp.,

Elmsford, N. Y.

Sonovox Co. Ltd..

101 Takiwamatsu-cho.
Shibuya, Tokyo. Japan

Stanford International.
569 Laurel St.,

San Carlos, Calif.

Stanton Magnetics,
Plainview. N.Y.

Stuart, Matthew, & Co.. Ine.,
156 Fifth Ave..

New York 11, N. Y.

Superscope, Inc.,

8150 Vineland Ave.,
Sun Valley, Calif.

Switcheraft, Inc..

5557 N. Elston Ave.,
Chicago 30, Il

Taco Div., Jerrold Electronies,
Taco Ave.,
Sherburne, N. Y.
Tandberg of America. Inc.,
P. O. Box 171,
Pelham, N. Y.
Tannoy (America) Ltd..
P. O. Box 177,
East Norwich, N. Y.

United Audio Products,
12 W, 18 St.,

New York 9. N. Y.
University Loudspeakers.
Oklahoma City, Okla.
Utah Electronies,

Huntington, Ind.

Vernon Audio Division,
144 E. Kingsbridge Rd.,
Mt. Vernon, N, Y,
Viking of Minneapolis. Inc.,
9600 Aldrich Ave. South,
Minneapolis 20, Minn.

Weathers Div.
Corp.,
50 W. 44th St,,

New York 36, N. Y.
Wilder Engineering I’roducts,
1253 Diversey I’arkway,

Chicago, 111
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BASIC AMPLIFIERS

ACOUSTECH

o Acoustech 1 Solid-State Stereo Power Am-
plifier. A solid-state stereo power amplifier
using silicon output stage (beta cutoff above
one megacycel?) combined with direct-coupled
circuitry (no driver or output transformers)
provides exce!lent transient response. Mil-spec
glass-epoxy hoards, computer-grade electrolyt-
ics, girder comstruction, cool running and con-
servative operation of all components. Exten-
sive warranty.

Specifications: Freq. resp. 2.5 to 230k cps
+3 db at 5 watts output; power handwidth,
20 to 20k c¢ps; power output, rms, 40 watts

per channel; harmonic distortion, 0.95% at
40 watts from 20 to 20k cps; IM distortion,
0.95% at 40 watts; hum and noise, 85 b
below 40-watt output; sensitivity, input for
rated output, 2.5 volts; damping factor, 23;
direct-coupled, meets specs at 8, 16 ohms;
controls : on-off, inijfmt sensitivity ; switches :
high and law rolloff; convenience outlets, 1;
weight, 29 Ibs; dimensions, 153”7 wide, 5"
high, 12" deep; price, $395. Acoustech, Inc.

ALTEC

® 3511 Solid-State Power Amplifier. The 351B
is_an all traasistor utility amplifier which is
adaptable to a wide variety of applications.
Beinx of solid-state design it is ideal for re-
mote and unattended locations where an am-
plificr has to be stowed away on a shelf. Since
the 351B draws only 6 watts from the power
line at zero signal, it can be left on continu-
ouslty. Its 70-volt output is for driving music
distribution speakers. The 3531B features a
“flashguard” circuit which gives a  visual
warning should its output transistors hecome
dangerously overloaded by accidental down-
ward mismateh of output load or short-cirenit.

Specifications: Freq. resp. 20 to 20,000 cps
*1 db; THF music power outpat, 50 watts;
harmonic distortion, 1.5% at 40 watts from
25 to 10,000 ¢ps; hum and noise, 90 db below
50-watt output; sensitivity, input for rated
output, 0.45 volts; damping factor. 7.5 ; out-
put impedances, 4, 8 16, 125 (70-v) ohms;
controls, level; switches, protective circuit ;
weight, 15 Ibs; dimensions, 93,” wide, 5”
high, 9% " deep ; price, $252.00. Altec-Lansing.
1. 356A power amp . ......... ... ... $117.00

DYNA

e Sterco 7044 Stereo Power Amplifier. Con-
servafively-operated, high-performance, mod-
erate-power stereo amplifier featuring reliable
operation. stability, and sound quality of the
highest caliber. Fool-proof adjustment through
patented Dyua “Diaset” assures long tube life,
and lowest distortion.

Specificatinng: Freq. resp. 10 to 40k cps
+ 0.5 db at 1 watt output ; power output. rms,
35 watts per channel; harmonic disiortion,
1% at 35 watts, +1 db from 20 to 20k cps;
IM distortion, 1% at 385 watts; hum and
noise, 90 db below 35-watt output ; sensitivity,
input for rated output, 1.3 volts; damping
factor, 15 ; output impedances, 4, 8, 16 ohms ;
controls, dual bias adjust; switches, stereo-
mono, power; weight, 32 lbs; dimensions, 13"
wide, 6%" high, 91" deep; price. $129.95.
Dynaco, Inc
1. Stereo 35/A, 1714 watts per channel

IS o e 79.95
2. Mark 111/A, 60-watt mono amp. .... $99.95
3. Mark IV/A, 40-watt mono amp. .... $79.95

FISHER

® SA-1000 150-Watt Stereo Power Amplifier,
The Fisher SA-1000, a 150-watt ultra-linear
power amplifier, utilizes the newly-developed
8417 cavity-anode beam power output tubes to
provide large amounts of undistorted power
throughout the audio spectrum. Excellent re-
sponse, a hizh percentage of feedback, exten-
sive (780 uf) filtering, and a low-impedance
silicon-diode power supply help make the SA-
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1000 a qguality instrument. A professional
type of metered halancing and adjustment cir-
cuit, and the Kisher hinged control cover,
make the SA-1000 pleasing to the eyes and
ears of the audiofan.

Specifications: Freq. resp. 8 to 50k cps +1
db at 2 watts output; power bandwidth, 8 to
40k cps; IIIF music power output, 75 watts
per channel; power output, rms, 65 watts per
channel; harmonic distortion, 0.25% at 75
watts at 1000 cps; IM distortion. 0.4% ; hum
and noise. 90 db below T5-watt output; sensi-
tivity, input for rated output, adjustable 0.5—
2.0, frequency compensated atten.; damping
factor. 17 ; output impedances 4, 8. 16 ohms;
controls, a.c. balance, bias; switches, subsonic
filter, input attenuator; weight, 70 lbs: di-
mensions, 151%” wide, 734”7 high, 12” deep;
price, $329.50. Fisher Radio Corp.

GOTHAM

e PFB-150 WD. The Model PFB 150 WD
power amplifier employs 5 balanced push-pull
stages. The output transformer is a specially-
designed toroid. It is designed for any high-
power low-distortion application. The I'FD
150 WA variation is used with the Grampian
head in the Gotham-Grampian disc-cutting
system.

Specifications: Freq. resp. 20 to 40,000 cps
+ 0.5 db at 10 watts output; power handwidth,
40 to 15,000 cps; harmonic distortion. 0.7%
at 150 watts from 40 to 15,000 cps; IM dis-
tortion. 1.0% at 200 watts peak; hum and
noise, 100 db helow 150-watt output; gain 50
db; damping factor, 40 +; output impedances,
8, 16, 32, 93 ohms; controls : gain, 2-db steps;
switches: on-off, metering; weight, 107 lbs;
dimensions, 19” wide, 10%” high, 11”7 deep
(2 chassis); price, $615.00. Gothham Audio

Corp.
HADLEY

® Model 601 Stereo Amplifier. The Hadley 601
amplifier is a dual amplifier designed for the
discriminating listener. Ifach channel can de-
liver at least 40 watts from 13 cps to 30,000
cps with total harmonic distortion never ex-
ceeding 0.6%. The individual components are
of the highest quality. Metallie-film resistors
are used throughout, while the power supply
embodies computer-grade electrolytic capaci-
tors. All components are run at a fraction of
their maximum ratings. Ilach output trans-

former weighs 17 Ibs. and is eneapsulated and
sealed in a steel case for long life.

Specifications: Freq. resp. 3 to 130,000 cps
+ 1 db at 1 watt output; power output, rms,
40 watts per channel; harmonic distortion,
0.6% at 40 watts from 20 to 20,000 cps; IM
distortion, 0.5% at 40 watts; hum and noise,
80 db below 1 watt output; Sensitivity, input
for rated ontput, 1 volt; output impedances,
8. 1¢ ohms; weight, 55 1bs ; dimensions, 153 "

wide, 614” high, 12” deep; price, $319.50
(West). Hadley Labs.
e Stereo 60 Amplifier. Engineered for top-

level performance, the Leak “Stereo 60” pro-
vides sufficient undistorted power to drive any
modern speaker systein.

Specifications: Freq. resp. 20 to 20k cps * 0.5
dh at 30-watt output: power output. rms. 30
watts per channel; harmonic distortion, 0.1¢,
at 30 watts; hum and noise, 80 (b below 30-
watt output ; sensitivity, input for rated out-
put, 125 mv: damping factor, 25 ; output im-
pedances 4, 8 16 ohms; convenience outlets
2; weight 29 1bs; dimensions. 1034”7 swide,
%3%” high, 67%” deep ; price, $219.00. Ercona
‘orp.

1. "Stereo 20" dual 10-watt rms amp. $149.00
2. ""TL/50 Plus” mono 50-watt rms amp $149.00

MARANTZ

e Model 8B Stereo Amplifier. 35-watt-per-
channel basic amplifier. Built-in metered test
and adjust for plate-current (“bias”) and dy-
namic balance. Iixceptionally clean, stable cir-
cuit. ITighest grade workmanship and parts.
Specifications: Freq. resp. 3 to 40,000 cps
+1 db at 1 watt output; power bandwidth
+1 db, 15 to 40.000 cps; power output, rms,
35 watts per channel; harmonic distortion,
0.5% at 35 watts from 20 to 20k cps; IM
digtortion, 0.5% at 35 watts; hum and noise,
100 db below 35-watt output; sensitivity, in-
put for rated output, 1.3 volts; damping fac-

tor, 20; output
controls ; bias, balance; switches; bhias test;
weight, 55 lbs; dimensions, 13" wide, 74"
high, 10%” deep; price, $26+4.00. Cover grille,
$9.00. Marantz Co.

1. Modei 9, 70-w single-channel amp... $384.00

impedances, 4, 8, 16 ohms;

2. Model 9R, same as above, rack panel
MOUNT vt it i $414.00

3. Model 970, 70-w 8-ohm,

70.7V

4. Model 970R, same as above
panel mount .. ... ... L

McINTOSH

e MC 275 Dual 75-Watt Power Amplifier. The
MC 275 produces a full 75 watts rms continu-
ous power from each channel simultaneously
with total harmonic distortion guaranteed less
than 0.5% at any frequency from 20 to 20,000
cps.

Npecifications: Freq. resp. 16 to 60,000 cps
+0, —0.5 db at 75 watts per channel output;
power bandwidth, 16 to 60.000 c¢ps; power
output, rms, 75 watts per channel; harmonic
distortion, 0.5% at 75 watts from 20 to 20,000
eps; IM ddistortion, 0.5% at 75 watts equiv.
sine wave power; hum and noise, 90 db below
T5-watt output; sensitivity, input for rated
output, 0.5 volts; damping factor, 10; output
impedances, 4, 8, 16, 600 ohms 25 volt, 70.7
volt ; controls : volume ; switches, stereo-mono ;
convenience outlets, 1; weigbt, 75 lbs; dimen-
sions, 12147 wide, 8” high, 174” deep; price,
$444.00. MeIntosh Laboratories.

MC 225 dual 25-watt stereo amp. $198.00
MC 240 dual 40-watt stereo amp. $288.00
MC 40, mono 40-watt SRR $159.00
MC 75, mono 75-watt amp. ..... $229.50

PIONEER

® MF-90 Monophonic Bagic Amplifier, The
I’ioneer Model HF-90M is a power amplifier
with a maximum output of 100 watts, It uses
a pair of EL34/6CAT7 output tubes operating
in an efiicient Class-B push-pull circuit, to
provide a large and stable output. The HF-90M
is recommended for use in applications such
as theaters or large auditoriums.

Bt e

Specifications: Ireq. resp. 20 to 30,000 cps
+1 db at 0.5 watts output; IIF music power
output, 100 watts per channel; power output,
rms, 70 watts per channel; harmonic distor-
tion, 1% at 70 watts from 40 to 20,000 cps;
IM distortion. 1% at 70 watts; hum and
noise, V5 db below TO-watt output ; sensitivity,
izput for rated output, 0.9 volts; output im-
pedances, 4, 8, 16 ohms; level control; 1 con-
venience outlet ; weight, 26% Ibs ; dimensions,
143" wide, 7% ” high, 314” deep. Pioneer
Ilectric Corp.

1. HF-9OMH—Identical

to above, except with
200-ohm output.
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BASIC AMPLIFIER
KITS

DYNAKIT

® Stereo-35 Power-Amplificr Kit. A high-per-
formance low-power amplifier with a circuit
utilizing a combination of positive and nega-
tive feedback. The output transformers are
of a caliber normally associated with much
more expensive amplifiers. Easy to build, re-
quiring only 3 hours, and requiring no instru-
ments or adjustments. Preassembled etched

circuit boards speed assembly and eliminate
design

wiring errors. Compact, low profile
matches Dyna preamps and tuners.

Specifications: Freq. resp. 20 to 20k cps
+0.25 db at 1 watt output; power bandwidth,
15 to 38k ecps; INIF music power output, 23
watts per channel; power output, rms, 17.5
watts per channel; harmonic distortion, 1%
at 35 watts (1 db) from 20 to 20k cps; IM
distortion, 1% at 35 watts; hum and noise,
80 db helow 35-watt output; sensitivity, input
for rated output, 1 volt; damping factor, 10;
output impedances, 8, 16 ohms; weight, 16
1bs ; dimensions, 13" wide, 4” high, 5% deep;
price $59.95. Dynaco, lne.

Stereo 70, 35-watt rms each channel $99.95
2 Mark 111, '60-watt rms mono amp . . . $79.95
3 Mark IV 40-watt rms mono amp ... $59.95

EICO

@ HFS9A 100-watt Stereo Power Amplifier
Kit. lach power amplifier section of the HF89,
employed cathode-coupled phase-inverter-
driven circuit, preceded by a direct-coupled
voltage amplifier. TFixed-biased, push-pull
EL34's are used in the output stage and pro-
vislon is made for both bias and d.c.-balance
adjustments. Silicon diode rectifiers provide
very good regiulation.

Specifications:
+ 0.5 db at 2 watts output;

resp. 5 to 100k cps
power bandwidth.
15 to 100k cps; power output. rms 50 watts
per channel; harmonic distortion 19% at 50
watts from 20 to 20k cps ; IM distortion, 0.59%
at 100 watts; hum and nolse 80 db helow 1
watt output; sensitivity, input for rated out-
put, 0.55 volts; damping factor, 12; output
impedance, 4, 8, 16 ohms; controls, level set,
bias, d.e. bal.; switches. on-off; convenience
outlets, 2; welght 40 1hs; dimenslons, 15”
wide, 6” high, 11” deep; price, $99.50. Acces-
sories, matching metal enclosure, E-8, $4.50.
EICO Electronic Instrument Co.

1. HF-87A 70-w stereo amp kit

FISHER

@ K-1000 “Stratakit” 150-Watt Sterec Power
Amplifier. The K-1000 is the kit version of the
SA-1000, and is in all respects the same. In
spite of its engineering sophistication, the
K-1000 ix quickly and easily assembled, pro-
viding an opportunity for even the neophyte
constructor to achieve success retaining the
quality inherent in the design., Since a profes-

Freq.
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sional type of meter is supplied, adjustments
can be made by the user without need for
other instruments.

Specifications. See SA-1000 specifications,
Basle Amplifier category. Price, $279.50.
Fisher Radio Corp.

HARMAN-KARDON

o Citation II 120-Watt Stereo Power Ampli-
fier. Providing a peak power of 260 watts, the
Citation II can reproduce frequencies as low
as 5 cps with very low phase shift; frequen-
cies as high as 150,000 cps with no evidence of
instability or ringing. Feature: video output
pentodes to assure extremely wide response
and low distortion ; multiple fecdback loops;
power supply consisting of 4 silicon diode
rectifiers, choke, heavy duty electrolytics and
potted transformer; military-type terminal
boards and special cable harness to assure kit
builder that his unit will be exact duplicate
of factory-built instrument.

Npecifications: Freq. resp. 2 to 150,000 cps,
+0, —1.0 db at 10 watts output ; power band-
width, 18 to 60,000 cps; power output, rms,
60 watts per channel; harmonic distortion,
0.5% at 60 watts from 20 to 20,000 eps; IM
distortion, 0.5% at 60 watts; hum and noise,
90 db below 60-watt output; sensitivity, input
for rated output, 1.5 volts; damping factor,
18; output impedances, 4, 8, 16 ohms; con-
trols: (4) d.c. bias adjust, (2) a.c. balance
pots; switches: balance; convenience outlets,
1; weight, 75 1bs; dimensions, 163§” wide,
9" high, 11%%” deep; price, $179.95. Metal
enclosure, $7.95. Harman-Kardon, Inc.

1. Citation V, 80-watt stereo power am-

plifier kit $119.95

HEATHKIT

;ego-Wutt Stereo Power Amplifier, Model AA-
Specifications: Freq. resp. 6 to 25k cps *1
dh at 1 watt output; power bandwidth, 10 to
40k cps; IHF music output, 49 watts per
channel; power output, rms, 40 watts per
channel; harmonic distortion, 1.5% at 80
watts from 20 to 20k cps; IM distortion, 0.5%
at 80 watts; hum and noise, 85 db below 40-
watt output, sensitivity, mput for rated out-
put, 1.0 volts; damping factor, 16; output
impedances, 4, 8 16, 32 ohms; controls: bias
balance, bias voltuge, level; switches; func-
tion, phase, on-off; convenience outlets, 2;
weight, 39 1bs; dimensions, 15”7 wide, TW%”
high, 11” deep; price, $79.95. Heath Co.

. AA-111, 28-watt stereo power amp. $44.95

KNIGHT-KIT

® KB-85 70-Watt Stereo Basic Amplifier Kit.
Extremely wide frequency response at full
rated power and a large amount of reserve
power. Premium quality parts are used
throughout. It is highly sensitive, 0.54 volts
per channei, and utilizes printed circuit con-
struction.

Specifications: Freq. resp. 15 to 31,000 cps
+0.5 dh at 70 watts output; power output,
rms, 35 watts per channel; harmonic distor-
tion, 0.25% at 70 watts ; IM distortion, 0.15%
at 70 watts; hum and noise, 90 db below
rated output; sensitivity, input for rated out-
put, 0.5¢ volts; output impedances, 4, 8, 16,

and 32 ohms; controls; (2) level, (3) bal-
ance; switches: mono-stereo, off-on; conve-
nience outlets, 2; welght, 39 1bs; dimensions,
14” wide, 8%” high, 9” deep; price, $69.95.
Case, $6.50. Allled Radio.

LAFAYETTE

® KT-550 100-Watt Stereo Amplifier Kit, A
high-quality high-powered amplifier utilizing
military construction techniques. The kit is
easy to assemble and contains bias and bal-
ancing provisions.

Specificatons: Freq. resp. 14 to 45,000 cps

+0, —1 db at 50 watts output ; power output,
rms, 50 watts per channel; harmonic distor-
tion, 0.75% at 50 watts from 20 to 20,000
cps; IM distortion, 0.5% at 50 watts; hum
and noise, 90 db below 50-watt output; sen-
sitivity, input for rated output, 1 volt; damp-
ing factor, 15; output impedances, 4, 8, 16
ohms; controls: bias, high-power balance ;
switches: on-off; convenience outlets, 1;
weight 60 1b; dimensions, 17” wide, 8%”
high, 124" deep. Price, $1‘34 50. Lafayette

Radio.
H. H. SCOTT

@ LK-150 130-Watt Stereo Power Amplifier
Kit. Matched 6350 output tubes, rated at 100
watts, are used well below manufacturer's
ratings to assure long operating lfe. Switch-
able subsonic filter permits the use of the
LK-150 for laboratory applications where re-
sponse helow 5 cps is required. Input sensitiv-
ity is switchahle between 2.5 volts (for the
1.C-21 and other Scott preamplifiers) and 1.5
volts for preamplifiers with lower output.

Specifications: Freq, resp. 4 to 65k cps =1
db at 10 watts output; power bandwidth, 19
to 25k eps; IHF music power output, 65 watts
per channel; power output, rms, 60 watts per
channel; harmonic distortion, 0.5% at 65
watts from 20 to 20k cps; IM distortion,
0.5% at 72 watts; hum and noise, 90 db be-
low 1 watt output ; sensitivity, input for rated
output, 1.5 or 2.5 volts; damping factor, 16;
output impedances, 4, 8 16 ohms; controls:
hias adjust with built in meter; switches:
on/off, sensitivity, subsonic filter; convenience
outlets, 1; dimensions, 15” wide, 6%” high,
11%” deep; price, $179.95. Cover, $19.95.
H. H. Scott, Inec.

PREAMPLIFIERS

ACOUSTECH

@ Acoustech II Solid-State Stereo Control
Center. High-quality performance and features
are combined in a unit both easy to use and
handsome in appearance. Features include a
stepped decade level control which provides
exact matching (within % dh) boost or cut.
A micro-level allows fine adjustment within
2-db ste (5)5 Muting switch reduces sound level
about 20 db when changing records manually,
answering phone, and so on. Appearance simi-
lar to Acoustech 1.

Specifications: Inputs: Mag 1, Mag 2, Lo
Mag 2, Hi Mag 3, Tuner, Aux 1, Aux 2; con-
trols : stepped level, input, dual-stepped tone,
mode, balance; switches: Muting, Scratch,
Rumhle, Tape Monitor, Loudness, Power,
Equalization, Speaker; outputs: two main,
100 ohms, 13 max. volts; recording, 1500
ohms, 0.4 volts; freq. resp. 1 to 100k cps at
2.5 volts; harmonic distortion, 0.2% at 2.5
volts from 20 to 20,000 cps; IM distortion,
0.2% at 2.5 volts; sensitivity, input for 1
volt output, phono. 0.28 mv, tuner, 0.45 volts ;
hum and noise, 65 db below 2.5-volt output.
Weight, 18 1bs; dimensions, 15%” wide, 5”
high, 12” deep. Price, $348.00, includes cover,
cables. Acoustech, Inc.
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when the British say

“the best pick-up arm in the world”
it warrants serious consideration

The English are noted for their conservatism
and they especially are not given to extreme claims in
advertising. Their statement that the SME is
"the best pick-up arm in the world" is simply a fact. It is made
by dedicated craftsmen working with extraordinarily close
tolerances and standards—providing features unattainable in any other
tone arm. Its “'secret” (if it has one) is care in manufacture and testing,
and utterly accurate adjustments for every critical factor in tracking.
It is not inexpensive—perfection never is. It is, however, worth every
penny to the audiophile who wants a pick-up arm capable of realizing
the full potential of cartridge and record.

SME DESIGN FEATURES

A. Virtually frictionless knife-edge
bearings. Pivot friction is less than 20
milligrams, horizontal and vertical!

B. Wood-lined stainless steel tube arm.
Resonances are outside recorded range,
of small amplitude, and damped.

C. Unique weight system statically bal-
ances arm longitudinally AND laterally.
D. Rider weight adjusts tracking force
from 4 to 5 grams, adjustable for X4 or

the
perfect companion
cartridge

F. *““Anti-skating” bias adjuster coun-
teracts tendency of the arm to move
toward record center and ‘“"favor’’
inner groove.

G. Hydraulic lever-operated set-down
for “"slow-motion” feather-light lower-
ing onto any part of the recording.

H. Nf'lon-jaw arm rest with stainless
steel locking link.

Y% gm. increments, as accurate as a fine
stylus pressure gauge.

E. Sliding base offers alignment adjust-
ment through 1 inch. Height is adjust-
able through 34 inch. Fulfills optimum
requirerments of length, offset, over-
hang when adjusted with alignment
protractor included.

PRICES:

Includes one shell, arm, template, alignment protractor, hardware

MODEL 3009 for 12" recordings. . . ..
MODEL 3012 for 16" recordings. . . ..
ADDITIONAL SHELL Model A30H.

LITERATURE:

I. International standard 4-pin socket.
Cartridge shells fitted with detachable
pillars and mounting screws at standard
Y2 inch spacing.

J. Output socket and plug provides a
rigid junction for the “stiff wiring” and
delicate pick-up lead, eliminating in-
fluence on free tone-arm movement.

The Shure M33-3, of course. With the
SME, provides absolute minimum
tracking force . . . without distortion.
Incredibly transparent sound. Peak-
free high end, clean lows, astoundingly
natural and clear in the middle range
where most other cartridges suffer
serious deficiencies. 22 x 106 ecm per
dyne compliance. $36.50 net.

R p—— 289.50 net
...................... $99.50 net
..... $5.50 each

2
ch;(_up
arm

SHURE BROTHERS, INC., 222 HARTRLEY AVE., EVANSTON, ILLINOIS
Manufactured under U.S. patents 3,055,988; 3,077,521; 3,077,522, D193,006; D193,934; other patents pending.

AUDIO e AUGUST, 1963

29



DYNA

® PAS-3/4 Stereo Preamplifier. A high-per-
formance high-feedback stereo preamplifier
having full flexibility for the hobbyist and ex-
ceptional ease of operation for the distaff side.

&, %
&
g 3

@

i

[ — e e e e e

Specifications: Inputs: Special (low level),
Rhono, tape head, tape FM-AM, monitor FM-
M{PX, Spare (high level) ; controls: selector,
volume, balance, blend, bass and treble on
each channel ; switches : power, filter, monitor,
loudness compensation; outputs; main, 5k
ohms, 2 max. volts; recording 0.5 volts; freq.
resp. 10 to 40k cps 0.5 db at 2 volts; har-
monic distortion, 0.05% at 2 volts from 20 to
20k cps; IM distortion, 0.05% at 2 volts;
sensitivity, input for 1 volt output, phono, 1
myv, tuner, 0.1 volts; hum and noise, 74 db
below 10 mv input. Weight, 12 Ibs; dimen-

sions, 13” wide, 4” high, 8” deep. Price,
$109.95. Dynaco, Inc.

1. PAS-2/A stereo preamplifier ....... $99.95
2. PAM-1/A mono preamplifier . ... ... $59.95

FISHER

® 400-C.X Stereo Master Audio Control. The
Fisher 400-CX is a high-quality preamplifier
styled for the home. It provides wide flexibil-
ity, with 28 controls and 18 inputs. A stereo
limension control widens or narrows the ap-
parent acoustic distance between stereo speak-
ers. Included in the 400-CX are facilities for
direct tape monitoring without changing cable
connections, separate high and low input level
controls, and provision for attaching remote
control. A jewel light indicator system enables
the listener to determine the input source.

Specifications: Inputs: Mag 1, Mag 2, Tape
Hd., Tape Amp., Aux 1, Aux 2; controls : Mas-
ter Volume, Center Chan. Volume, Balance,
Treble (), Bass (2), Stereo Dimension
(separation) ; switches: Input Selector. Low-
Level Equalizer, Hi Low Filters, Phase Rev,
Loudness Contour, Mono-Stereo; outputs:
main, 30 ohms, 2.5 max. volts; recording, 5k
ohms; freq. resp. 20 to 20k cps * 0.5 db at 2.5
volts ; harmonic distortion, less than 0.04% at
2.5 volts at 1 ke; IM distortion, 0.1% at 2.5
volts ; sensitivity, input for 2.5-volt output,
phono, 1.5 mv, tuner, 0.2 volts; hum and
noise, 80 db below 2.5-volt output. Weight, 18
Ibs ; dimensions, 151%” wide, 4 13/16” high,
12" deep. Price, $199.50. Walnut and mahog-
any cabinets, $24.95; metal cabinet, $15.93.
Fisher Radio Corp.

HARMAN-KARDON

e Citation 1 Stereo Control Center. Vacuum
tuhe stereo preamplifier with extremely flat
response to 80,000 cps and special feedback-
loop circuitry. Results in low distortion and
phase shift, Features : step-type tone controls;
silicon diode power supply for B - and fila-
ment regulation ; inputs and facilities for most
stereo and mono applications.

Specifications: Inputs: (4) Phono, (2) Tape,
(2) Tape Mon, (2) Aux, (2) Tuner, (2) Tape
Head ; controls : Blend, Separate Equalization,
Separate Tone, Loudness, Balance; switches :
Function, Phasing, Tape Monitor, third-chan-
nel, contour, hi & lo-cut filters ; outputs : main,
low ohms, 10 max. volts ; recording, low ohms,
2 volts; freq. resp. 5 to 80,000 cps +0, — 0.5
db at 1.75 volts; harmonic distortion, 0.05%
at 2 volts from 20 to 20k cps; IM distortion,
0.05% at 2 volts; sensitivity, input for 1 volt
output, phono, 2.5 mv, tuner 0.5 volts; hum
and noise, 85 db below 2-volt output. Weight,
32 1bs ; dimensions, 147% " wide, 6” high, 1214 "
deep. Price, $249.95. Walnut enclosure, $29.95.
ITarman-Kardon.
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HADLEY

® Model 621 Solid-State Preamp. The Hadley
Model 621 is a completely solid-state stereo-
phonic preamplifier. All components are of
the highest quality, including a triple shielded
power transformer. Eleven-position switches
are used in the tone control circuits to pro-
vide setting repeatability.

Specifications: Inputs: Mic, phono, tape-
head, FM-mpx, FM-AM, TV, aux; controls:
tone, bal, vol., sep. bass, sep. treble ; switches:
power, input sel., mode, equal.; outputs: (4)
to amp, (2) to tape rec.; freq. resp. 5 to 100k
cps +0.5 db; harmonic distortion, 0.159% at
2 volts from 13 to 30,000 cps; IM distortion,
0.2% at 1.5 volts; sensitivity, input for 2
volt output, phono, 1.5 mv, tuner, 0.25 volts ;
hum and noise, 85 db below 2 volt output.
Dimensions, 15” wide, 4%” high, 8" deep.
Price, $319.50 (West). Hadley Labs.

LAFAYETTE

® LA-6004 Stereo Preamplifier. The LA-600A
is a “no-compromise” preamp with twelve in-
put jacks (six pairs) for program sources of
any type or level,

Specifications: Inputs : mag. phono, ceramic
phono, tape head, tuner, aux ; controls : rolloff,
turnover, 2 pair bass and treble, bridge;
switches : on-off, tape inonitor, rumble filter,
scratch filter, presence, loudness, function ;
outputs, main, 1500 ohms, 4 max. volts; re-
cording. 2700 ohms, 2 volts; freq. resp. 5 to
40,000 cps *1 db; harmonic distortion, 0.1%
at 2 volts from 30 to 15,000 cps; IM distor-
tion, 0.05% at 2 volts; sensitivity, input for
1-volt output, phono, 2.2 mv, tuner, 0.094
volts; hum and noise, 80 db below 2-volt out-
put; weight, 16 Ibs; dimensions, 14" wide,
413/16” high, 11%” deep. I'rice, $134.50.

Lafayette Eadio.
LEAK

® “Point One” Stereo Preamp. Decorator-de-
signed, the front panel offers changeable color
panels for both faceplate and knobs, enabling
the user to match the color decor of any rooin.
The escutcheon plate is interchangeable with
the plate of older models, permitting owners
the option of inexpensive conversion to the

new styling. The “Point One” includes provi-
sions for playing stereo, stereo reverse, left
channel only, right channel only, and mono-
plionically.

Specifications: Inputs: record, tape, mike,
tuner, tape head; controls: bass, treble, bal-
ance, volume, rumble filter; switches: func-
tion (5 position), input; freq. resp. 20 to 20k
c¢ps; harmonic distortion 0.01% at 125 mv;
IM distortion 0.01% at 125 mv; sensitivity,
input for 125-mv output, phono 3.5 mv, tuner
35 mv; hum and noise, 60 db below 125 mv
output; dimensions: 1014~ wide, 33%” high,
5" deep. Price $119.50. Ercona Corp.

1. Varislope Il professional preamp ..

MARANTZ

® Model 7 Stereo Console. The Model 7 is a
stereo control center with sufficient built-in
flexibility to make it *“‘up-to-date” for a long
timne to come. In addition it is built to last
that long, using the professional cahling and
other construction techniques common to Ma-
rantz products.

Specifications: Inputs : mike, phono 1 and 2,
tape head, FM-AM, FM-mpx, tape, TV, aux;

. $149.00

controls: mode, selector, vol., balance, treble,
bass : switches : on-off, hi and low cut, boost,
tape monitor, record equal.; outputs: main,
cathode follower, 15 max. volts; freq. resp.
20 to 20k cps * 0.5 db at 15 volts; IM distor-
tion, 0.15% at 10 volts; sensitivity, input for

1 volt output, phono 0.5 mv, tuner, 0.075
volts; hum and noise, 80 db below 10 mv in-
put. Weight, 15 lbs; dimensions, 153" wide,
53" high, 7" deep. Price, $264.00, wooden
cabinet, $21.00, Marantz Company.

McINTOSH

® C28 Stereo Preamplifier. The latest in Me-
Intosh stereo control preamplifiers featuring
the new McIntosh “[PANLOC” mounting
method

Specifications: Inputs: Mag Phono 1 & 2,
Tuner 1 & 2, Aux, Tape I1d., Mike; controls:
YVol, Mode, Input, Loudness, Bass and Treble,
Tape Jack, Balance, Iligh F & Low F Filters,
Record Comp; outputs: main, 20 max. volts;

‘

freq. resp. 20 to 20,000 c¢ps 0.5 dh at 2.5
volts ; harmonic distortion, 0.5% at 2.5 volts
from 20 to 20,000 cps; IM distortion, 0.5% at
2.5 volts; sensitivity, input for 1 volt output,
phono, 0.8 mv, tuner, 0.1 volts; Lhum and
noise, 85 db below 2.5-volt output. Weight, 16
1bs; dimensions, 16” wide, 5 7/16” high, 13"
deep. Price $179.00. Mclntosh Labs.

1. C11 stereo preamplifier
2. C20 stereo preamplifier

SHURE

@ SE-1 Stereo Transcription Preamplifier. De-
signed. especially for stereo broadcasting, re-
cording studio, mastering room playback, and
related applications where the highest quality
of disc reproduction is required. The Model
SE-1 provides precise RIAA equalization from
magnetic phono reproducers at line levels. It
features separate high- and low-frequency re-
sponse trimmers on each channel and includes
a flat position fer calibration checks and spe-
cial applications. Its performance eets the
most critical standards with exceptionally
low distortion, noise level, and susceptibility
to stray r.f. fields.

Specifications: Inputs: 47,000-ohm phono
input; controls: separate High and Low trim-
mers on each channel; switches: Hi-Pass,
Low-Pass, Flat RIAA, on-off ; outputs: main,
600 or 150 ohms; freq. resp. 30 to 15,000 cps
* 1 db at +15 dbm ; harmonic distortion, 1%
at +15 dbm from 50 to 10,000 c¢ps; hum and
noise, 64 db below 4 dbm output. Preamplifier
requires an opening 7-in. long by 33-in. wide
by 11-in. deep. I’ower supply requires 6-in.
wide by 11-in. long by 6-in. high. The on-off
switch has a 31%-foot cable and can be lo-
cated through a %-in. mounting hole. Shure
Bros.

$229.00
$269.00

(Continued on page 34)
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built-in bozaks solve problems

DECORATIVE / with Bozaks in the wall and

the electronics in a cupboard, your whole floor is free

and an established décor remains as you planned it.

musicaL / the overriding concern of the music lover:

no other speakers, no other mounting, provide such deeply
satisfyving sound for the critieal listener.

STRUCTURAL / no other speakers are so easy to install,

for professional and home craftsman alike.

GROWTH / only with Bozak’s Systematic Growth

can you so easily expand a speaker system step by step,

with such superb sound at every stage.

For simplicity, for the ability to enlarge vour music system . . .
above all, For The Grandeur ¢f Great Music . . .

build-in Bozaks! DARIEN / CONNECTICUT




HERMAN BURSTEIN*

(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

Va-Track vs. V2-Track

Q. I am trying to make up my mind as
to which one of several tape machines to
purchase. Would you recommend a machine
with half-track heads over one with quartcr-
track heads?

A. Not necessarily, at least not for home
usc. Even for the critical user, machines
with quarter-track lheads can provide very
high quality. The principle problem en-
countered in the use of quarter-track heads
is that of a slightly reduced signal-to-noise
ratio. Still, some quarter-track machines
attain a ratio of 55 db, which is really ex-
cellent. Of course this isn’t true of all
quarter-track tape recorders; only of the
best ones. Quarter-track heads have the
advantage that azimuth alignment is less
critical than for half-track lheads. And of
course they permit you to make a stereo
recording in two directions of tape travel
rather than one.

Converting to Low-Impedance Heads

Q. I would like some advice on converting
from high- to low-impedance record heads.
I havea * * * deck and * * * preamp and de-
sire to upgrade to 3-head operation provid-
ing monitoring through an additional pre-
amp and incorporating a wide-gap record
head. However, it seems that only low-
impedance record-only heads are available.
Can you provide a drive circuit for a low-
impedance record head or suggest a source
where such data can be found?

A. So far as suppling audio current to
the record head is concerned, the only dif-
ference in the drive circuit would be the
omission or reduction of the constant-
current resistor. When the record head is
high impedance, the constant-current resis-
tor between the driving tube and the head
typically has a value between about 22k
and 47k. When the head is low impedance,
the resistor is either omitted altogether
(the plate resistance of the driving tube is
sufficient) or reduced to a value such as 5k.
I would rather not attempt to provide a
drive circuit inasmuch as record equaliza-
tion is usually tied in with this stage. Ac-
cordingly, the circuit would vary with the
equalization that is used.

I think that your chief problem in chang-
ing to a low-impedance record head is that
of supplying the necessary amount of bias
current. With this head you will need sub-
stantially more bias current, perhaps re-
quiring a change in the oscillator design.

* 280 Twin Lane E., Wantagh, N. Y.
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Your best source of information in this
respect is the manufacturer of the head
you intend to use. I am sure he can supply
you with data on drive circuitry and bias
current supply.

More Buying Guidelines

Q. I am planning to purchase a tape re-
corder in the very near future. My problem
i8 whether the recorder I have chosen is a
good choice. This is the * * * tape machine.
Its specifications are: frequency response
50-14,000 cps; signal-to-noise ratio 45 db;
harmonic distortion less than 0.1 per cent;
wow and flutter less than 0.2 per cent;
speed accurate within 1 per cent; operates
at 8 speeds, provides mono recording and
stereo playback, has quarter-track heads,
and has self-contained speakers.

At present I have a phonograph, ampli-
fier, and tuner of medium quality. I have
always wanted a tape recorder but the
prices were too high until I discovered the
* * * machine. It has all the features I want
and then some. I am now very confused as
to what I should do.

A. I cannot venture an opinion as to the
merits and demerits of specific brands of
equipment, especially since I do not have
full and continuing access to every tape
recorder on the market. However, I can
comment on the specifications that you have
listed. All look good, except that a signal-
to-noise ratio of 45 db is somewhat on the
low side. A top-quality machine achieves a
ratio of about 55 db. A ratio around 50 db
is still good. But a ratio of 45 db is only
fair.

You state that harmonic distortion is
rated as a mere 0.1 per cent. I find this very
hard to believe. The finest home machines
produce about 3 per cent harmonic distor-
tion at maximum permissible recording
level, and they still produce in the region
of 1 per cent distortion at “normal” record-
ing levels. Accordingly, if the machine you
are considering does indeed claim 0.1 per
cent distortion, the other claims made by
this machine are thrown into question.

Recorder Specifications

Q. In connection with the* * * tape re-
corder that I plan to buy, I would appre-
ciate your answers to the following ques-
tions:

1. The specifications state that the ma-
chine has three motors. Are all three of
the hysteresis type?

2. Is the sound-on-sound button really
what the name indicates, or is it a tricky
imitation?

3. Where is the tape monitored, that is,
at the head, at the input amplificr, or
wherever?

A. I am unfamiliar with the machine
you mention, which is made abroad. How-
ever, the following general information
may be helpful to you.

Hysteresis-synchronous motors, which run
at constant speed, are generally used only
to drive the capstan. When additional mo-
tors are employed to drive the reels, they
are usually induction motors, which oper-
ate at variable speed, depending on applied
voltage.

For accurate sound-on-sound recording
it is necessary that one can do the follow-
ing simultaneously: (1) Monitor previ-
ously recorded material as it is played
back; (2) record new material; (3) com-
bine the old and new material on the same
track. In the case of a mono tape recorder,
this requires: (1) Separate record and
playback tape amplifiers, permitting simul-
taneous record and playback; (2) that the
playback head (usually an extra one) be
positioned before the erase and record
hieads, so that one ean listen to the first ma-
terial before it is erased and a new record-
ing (consisting of the original plus new ma-
terial) is placed on the tape; (3) an ex-
ternal mixer that combines the original
and new material. In the case of a stereo
machine, it is not necessary to have sepa-
rate record aud playback heads. Since there
are two channels, it becomes possible to use
the upper gap for recording and the lower
gap for playback (or vice versa). Whether
the manufacturer has taken advantage of
this possibility is another question. Assum-
ing the same stereo head is used for record
and playback, the following must take place
to permit true sound-on-sound: (1) As the
first record material is played back on
channel 1, this signal is fed into channel 2,
where it is recorded; (2) at the same time,
new material can also be recorded on chan-
nel 2. As you can visualize, such a machine
must have the flexibility of being able to
play on one channel while recording on the
other; and of being able to mix two signals
when recording.

Possibly the sound-on-sound button in the
tape recorder you mention does this. I don’t
know. I do know, however, that some tape
machines only provide what you call a
“tricky imitation” of sound-on-sound. When
you push the button, all that happens is
that the erase head is deactivated, permit-
ting you to record the tape without erasing
the prior recording. However, this does not
permit you to listen simultaneously to the
first recording so that you can synchronize
the original material with the new material.

When a tape machine has separate rec-
ord and playback heads, monitoring should
take place at the final output in playback;
you record and play simultaneously. Sueh a
machine usually has an A-B switch so that
you can compare the playback signal with
the input signal. When a tape machine em-
ploys the same head for record and play-
back, monitoring takes place during the
recording process, usually at a point prior
to the record equalization cireuit. This kind
of monitoring tells you only that a signal
is getting into the record amplifier. But you
don’t know what happens beyond that point
until you listen to the tape playback at a
later point of time. E
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‘and it comes out great!

nead:el vy KCSS / tuner ans preamp fr-m D*lIA

CAPTURED BY CONCORD: SOUNDS FOR CONNOISSEURS

The magnificent Concord 880 (as do all professional tape recorders) has
three separate heads—one record, one playback and one erase. To make
professional quality stereo tape recordings from F.M. multiplex, stereo
records, or live performances, your tape recorder must have three heads!

Operational conveniences inzlude all push button controls, three speeds,
two VU meters, and two professional full range dynamic microphones. The
Concord 880 records 4-track mono or stereo, sound on sound, and sound
with sound. Priced less than $400!

Other outstanding features = Trans-A-Track for sing-a-long or music and
language instruction » Exclusive computerized channel indicator » 10 watt
dual amplifiers » Separated full range 7" speakers for perfect stereo » Dual
cathode follower outputs = Flutter-free salient pole drive motor « Built-in
monitoring and P. A. facilities.

CONCORD 880

OTHER CONCORD MODELS r_ N

CONCORD 550—transistorized 4-track
stereo record and playback: push but-
ton operation, three spezds, Trans-A-
Track, sound-on-sound, dual amplifiers,
two VU meters, separated 6/ speakers for
ull stereo effect. Priced less than $320!

CONCORD 550D—tape deck version of
transistorized Stereo 550. Priced /ess
than $230!

CONCORD 220—Hi lid2lity mono
recorder, all push hutton, three speeds, *
varisync flutter-free drive motor, dy-
namic microphone, cue and edit button,
magic eye record level indicator, plus
Audio-Synctrol accessory for home
movie sound. Priced less than $150 plus
Audio-Synctro! attachment.

Prices slightly higher in Canada.

CDNCDRD@ELECTRDNICS CORPORATION 809 North Cahuenga Boulevard, Dept. L., Los Angeles 38, Calif./In Canada: Regal Industries Ltd., Montreal
®
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PRODUCT PREVIEW SECTION

(from page 30)

PREAMPLIFIER KITS

DYNAKIT

® PAS-2 Stereo Preamplifier kit. Low-cost,
high-performance,  highly-flexible  feedback-
design control center. Noleworthy for ease of
construction through simplificd circeuitry and
the use of preassembled etched circuit boards.
Average constructivn time six hours.

Specifications:
FM-AMN, special (low level), FM-MI'X, Spare
(high level) ; controls; selector, volume, bal-

Inputs; phono, tape head,

ance, blend, individual left and right bass
and treble; switches: power, filter, monitor,
loudness compensation; outputs: main, 5000
ohms, 2 max. volts; recording, 0.5 volts;
freq. resp. 10 to 40k ¢ps £ 0.3 dh at 2 volts ;
harmonic distortion, 0.03% at 2 volts from

20 to 20k cps; IM distortion, 0.059% at 2
volts; sensitivity, input for 1 volt output,

pheno, 1 mv, tuner, 0.1 volis; hum and noise,
74 db below 10-mv input. Weight, 11 Ibs;
dimensions, 13” wide, 4” high, 8” deep. Price,
$59.95. IPK-30 deluxe panel mount kit, $13.95.
Dynaco, Ine,

t. PAS-3 stereo preamplifier kit
2. PAM-1 mono preamplifier kit

EICO

® ST 8} Sterco Preamplifier Kit, For all funce-
tions of the ST 84 all types of distortion are
down to 0.05% at all levels, This is true not
only at average input levels and when tone
controls are set close to flat, but also at peak
input levels and when tone controls are set
at extreme positions,

Specifications: Inputs: mag ph 1, mag ph
r, tape hd, mie¢, tuner, (3) aux; controls:
level, halance, bass chan 1, bass chan 2,
treble chan 1, treble chan 2; switches; input,
mode, tape mon. loudness, scratch filter, rum-
ble filter; tape speed equaln: ontputs; main
8k ohms, 4 max. volts; recording, 1400 ohms,
4 volts; freq. resp. 5 to 25k cps 0.3 db at 2
volts; harmonie distortion, 0.05% at 2 volts
from 20 to 20k cps; IM distortion 0.04% at 2
volts; sensitivity, input for 1 volt output,
phono 1.6 mv, tuner, 0.17 volts; hum and
noise 70 db helow 1 volt output. Weight 814
1bs ; dimensions, 157%” wide, 5%” high, 83,7
deep, Price $£59.95. EICO.

1. HF 85 stereo preamp

HARMAN-KARDON

® Cifation A Solid State Stereo Control Cen-
ter. The Citation A fcatures response to 1 mc
with unmeasurable distortion and excellent
phase linearity ; 7 stages of zain mounted on
separate, slide-out glass epoxy modules stabi-
lized against extreme temperature varia-
tions ; excellent square wave response with a
rise time of less than one microsecond; Zener
diode power supply, Kit is supplied with mod-
ules completely wired and fested at the fac-
tory. Separate bass and treble controls for
each channel are electrically out of the circuit
in the “flat’ position.
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Specifications: Inputs; Tape I1d, Tape Amp,

(3) T’hono, Aux, Tuner; controls: Blend,
Dalance, Separate Bass and Treble, Center
Channel; switches: on/off, I'unction, Mode,

Contour, Reverse, ITi & Lo Filters, Tape Turn-
over, Record Turnover & Rolloff; outputs:
main, low ohms, 6 max. volts: recording, low
ohms, 2 volts; stereo headpliones, 3 a.c. re-
ceptables; freq. resp. 1 eps to 1 me £ 0, —0.25
db at 2 volts; harmonic distortion, unmeasur-
able at 2 volts from 20 to 20.000 cps; 1M dis-
tortion, 0.05% at 2 volts; sensitivity, input
for 1 volt output, phono, 1.5 mv, tuner, 0.23
volts: hum and noise, 85 db below 2-volt out-
put. Dimensions, 147%” wide, 5%"” high, 7”

deep. Price, $269.95. (Assembled. $350.00.)
Walnut  enclosure $20.00, Harman-Kardon,
Ine.

1. Citaticn | stereo preamp kit ...... $159.95
2. Citation IV stereo preamp kit ..... $119.95

HEATHKIT

® Sterco Preamplifier Model A4-11. Nine push-
buttons select basic functions on the front
panel while secondary controls are out of sight
behind fold-down panel,

Specifications: Inputs: I’hono, Tapehead,
Mic,, mpx, Aux, AM; controls: Volume, Baxss,
Treble, Blend, Balance, Input level ; switches :
Seratch filter, rumble filter, stereo-mono, chan-
nel reverse, phase reverse, selector; Outputs:
main, 4k ohms, 2.5 max. volts; recording 780
ohms, 0.5 volts; freq. resp. 10 (o 30k cps +2
db at 2 volts; harmonic distortion, 0.05% at
2.5 volts from 20 to 20k cps; IM distortion,
0.09% at 2.5 volts; sensitivity, input for 2.5-
volt output, phono, 2.5 mv, tuner 0.1 volts;
hum and noise, 65 db below 2.53-volt output.
Weight, 19 1bs; dimeunsions, 155" wide,
?5/16"high. 11%” deep. Price, $84.935. Ileath
0.

1. AA-141A stereo preamplifier

H. H. SCOTT

® LC-21 Stereo Control Center Kitf. Extremely
low distortion and hum, even with magnetic
inputs due to the all-aluminum chassis, shield-
od power supply, and d.c.-heated tubes. The
LC-21 can be used for laboratory applications
where frequeney response below 10 eps is de-
sired. Among the 16 front panel controls are
complele tape monitor switching facilities,

front panel derived-center-channel level con-
1rol, and phase reverse switeh,

Specifications: Inputs: Mag Hi, Mag Lo,
Tape, Extra, Tuner, Mike: controls: Dass,
Treble; Balance, Volume, Center, Ch., Level;
switches : Input Selector, Stereo Sclector,
Rumble, Scratch, Monitor, Loudness, phase;
outputs: main, 100k ohms, 10 max. volts;
recording, 0.3 volts; freq. resp. 10 to 55k
eps £1.0 db at 2.5 volts; harmonic distor-
tion, 0.19% at 2.5 volts from 20 to 20k cps;
IM distortion, 0.1% at 2.5 volts; sensitivity,
input for rated output, phono, 0.3 mv, tuner,
0.5 volts; hum and noise, 85 db below 1 volt
output, Weight, 13 1bs; dimensions, 15%”
wide, 534” high, 131" deep. Price $99.95.
Cases in  various woods and metal from
$13.05. H. H, Scott, Inc.

INTEGRATED
AMPLIFIERS

ALTEC

® 360 Amplifier. All wsolid-state circuitry,
matrixing network for center-channel voliage
output. Automatic reset cireuit breakers for
overcurrent protection of each chiannel and a.c.
line. Dual microphone inputs for stereo re-
cording. Diffused panel illumination plus day-
light power indicator. IBoth headset and
speaker monitoring for tape recording. Front
panel dual-range gain switeh, Variable-cross-
over-type bass tone control.

Specifications: Freq. resp. 20 to 20,000 cps
+1 db: IIIFF music power output, 35 watts per

channel ; harmoni¢ distortion, 1.5¢ at 25
watts from 20 to 10,000 ¢ps; hum and noise,
84 db below 25 watts output ; sensitivity, in-
put for 23-watt output—phono, 4 mv, tuner,
400 my; damping factor 10; output imped-
ances, 4, 8, 16 olms; input-—phono. tape
head, tape amp, mic; weight, 24 1bs. Dimen-
sions, 157 wide, 5% high, 1134” deep. P’rice
$366.00 Altec-Lansing,

BELL

® Model 2440 44-watt Stereo Amplifier. This
compact unit offers all the features anyone
needs for the home reproduction of music
from a wide variety of sources.
Specifications: Freq. resp. 20 to 20,000 cps
1 db at 1 watt ontput; power bandwidth,
35 to 20,000 eps: IHF music power output,
22 watts per channel ; power output, rms, 20
watts per channel; harmonic distortion. 1¢
at 20 watts from 30 to 15.000 cps; IM dis-
tortion, 19% at 20 watts; hum and noise, 63
db below 1 watt output; sensitivity, input for
rated output—phono, 3 mv, tuner, 0.1 volts;
damping factor 4; output impedances, 4, 8,
16 ohms and high-Z for recorder; inputs—4
phono, 2 tape head, 2 tape amp, 2 aux, 2 cer-
amic phono: weight. 28 1bs. Dimensions :
17 3/16” wide. 5 7/16” high, 10%” deep. Bell

Sound Division,
BOGEN

® AP30 Stereo Amplifier. A modestly priced
unit whose performance and flexibility rivals
amplifiers priced much higher. 30 watts of
power (15 per channel). Switched stereo
headphone outlet is one of many *plus’ fea-
tures, Simplicity of design and functional
control panel make the AP30 a delight to use,
Spccifications: Freq. resp. 20 to 20,000 eps
*1 db at 30 watts output; power bandwidth,
50 to 15,000 cps; IIIF music power output,
15 watts per channel; power output, rms, 12
watts per channel; harmonic distortion, 0.6
at rated output; IM distortion, 0.39% at 2.5
watts; hum and noise, 70 db below 1 watt
output; sensitivity, input for rated output—
phono, 4.5 mv. tuner, 0.5 volts; output im-
pedances, 8, 16 ohms; inputs—phono, tape
head, tape amp, aux, tuner; weight. 16 1bs.
Dimensions. 15" wide. 4% ” high, 115" deep.
Price, $99.95. metal enclosure, $11.93, walnut
cabinet $26.95. Bogen.
1. AP250, 50-watt stereo amp $154.95

DYNA

® SC-35/A4 Sterco Control Amplifier. 1ligh-
performance low-power amplifier with integral
eagy-to-use control facilities, ldxcellent power
response, stability with any load, and over-
Ioad characteristies, which are all the result of
its special circuit and output transformers.
P'rovision for third-speaker output or con-
nection for headphones on rear panel. Dyna
bandpass filter for balanced response even
with noisy discs or rumble-prone players.
Specifications: Freq. resp. 20 to 20k cps
+0.25 db at 1 watt output; power bandwidth,
15 to 35k cps; IIIF music power output, 23

AUDIO e AUGUST, 1963



Kodalz

TRADEMARK

The timbre of a clarinet, or even a base viol,
depends on high-frequency overtones for
distinctive character. All these overtones are
captured accurately on Kopak Sound Record-
ing Tape. The reason? The oxide layer of
Kobak Sound Recording Tape is formulated
and applied with the same degree of preci-
sion as a Kodak fitm emulsion. That's just
one reason why each and every roll of Kodak
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YOU SUPPLY THE FREQUENCIES... KODAK TAPE SUPPLIES THE RESPONSE

tape reproduces exactly what it hears.

And there's a convenience bonus! The
7-inch Kopak Thread-Easy Reel loads fast—
you simply pull the tape through a slot.
There's also a handy incexing scale and a
tape splicer jig on each reel.

Enjoy the faithful response of Kobak Sound
Recording Tape this week. It's sold by your
Kcdak dealer.

/

SOUND RECORDNG TAPE:

<
ol

\
X

©Eastman Kodak Company MCMLXI

EASTMAN KODAK COMPANY, ROCHESTER 4, N.Y.
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watts per channel; power output, 17.5

watts per channel;

rms,
harmonic¢ distortion, 1¢
at 35 watts £1 db from 20 to 20k eps; 1M

distortlon, 1% at 33 watts; hum and noise,
80 db below 17-watt output; sensitivity, in-
put for rated output—phono, 4 mv, tuner, 1
volt; damping factor 10; output impedances,
8, 16 ohms; inputs—& phono, 2 tape head,
2 tape amp, 2 aux, 2 radio; weight, 20 lbs.
Dimensions, 137 wide, 4” high. 107 deep.
I'rice $139.95. Dynaco, Inc,

FISHER

o X-202-B 80Watt Master Control Amplifier.
The Fisher X-202-13 is a high-quality master
control amplifier, providing versatile input
and control facilitles, as well as an 80-watt
dual-channel power amplifier. Eighteen inputs
and ten outputs accommodate every type of
program source and recording instrument.
Twenty controls make possible virtually com-
plete control of sound by the listener. A
power-derived center-channel output 1s fur-
nished, providing threc-speaker stereo with-
out the need for an additional power ampli-
fier. A front panel jack is provided for private
lNstening with earphones, while the speakers
are disabled.

resp. 20 to 20k cps 1
2 watts output; power bandwidth, 25

Npecifications:
db at
to 20k cps;

Freq.

1111° music power output, 40 watts
per channel; power output, rms, 35 watls
per channel; harmonic distortion, 0.5% at
S0 watts at 1 ke; 1M distortlon, 0.8% at 35
watts; hum and noeise, 90 db below 80-watt
output; sensitivity. input for rated output
plionio, 3.5 mv, tuner, 0.28 volts; damping
factor 10; output impedances. 4, 8, 16 ohms:
inputs—4 phono. 2 tape heud, 2 tape amp. 2
anx, 2 tape monitor: weight, 30 lbs. Dimen-
sions, 154" wide, 4 13/16” high, 12%" deep.
Price $240.50. Cabinets (walnut & mahogany)
$24.50, metal cabinet $15.95. Fisher Radio
Corp,
1. X-100-B, 50-watt master control amp $169.50
X-101% C 60-watt master control amp $199.50
X-1000, 110-watt master control amp $339.50

GROMMES

o Model F-36 386-Watt Ntereo Amplifier., A
high-gquality low-cost amplitier complete with
H stereo inputs. matched controls. high and
low filters, contour switel and low-heat sili-
con power supply.
Npecifications: Freq.

I
i
|

20 to 20,000 cps
power bandwidth,
music power output,

resp.

+ 0.5 db at 1 watt output:
20,000 cps; 1HF

S0 to

18 watts per channel; power output, rms,
15 watts per channel; harmonic distortion,
1% at 15 watts from 40 to 15,000 cps; 1M
distortion, 26 at 15 watts; hum and noise,
75 db below 15-watt output; sensitivity input
for rated output—phono, 5 mv, tuner. 0.15
volts; damping factor 8; output impedances,
4, 8, 16 ohms ; input—1 phono, 1 tape head, 1

tuner, 1 aux, 1 «xtal. Dimensions, 133"
wide, 434”7 high, 11”7 deep. 1’rice $119.95.
Grommes.

$199.95

1. 70PC 70-watt amp.
$ 79.95

2. E24 24-watt amp.
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HARMAN-KARDON

® Model A-1000T Solid-State 70-Watt Inte-
grated Stereo Amplificr. Solid-state circuitry
throughout eliminates tubes and audio trans-
formers. Features: response well beyond the
range of hearing; 70 watts of power, low dis
tortion, assured by the use of industrial grade,
fast-switching silicon semiconductors and
carefully regulated power supply ; virtually no
hum or microphonics; military-type, hinged
sliss epoxy boards for ruggedness and easy
aceessibility.

Specifications: Freq. resp. 10 to 100,000 cps
* 14 db at 1 watt output: power bandwidth,
10 to 60k cps; 111K music power output, 40

watts (8 ohms) per channel; power output,
ring, 35 watts per chaunel; harmonie dis-
tortion, 0.5% ut 35 watts from 12 to 30k cps;
im dlslortiuu. 0.5% at a6 watts; hum and
notse, 85 db below 35-watt output ; sensitivity.
in]rut for rated output—phono. 2, 5 my, tuner.
200 mv; damping factor 50; output Im-
|n-dnm'es, 4, 8, 16 ohms; inpul- -4 phono, 2
tupe head, 2 tape amp. 2 aux, 2 Tape Moni-
tor; weight, 25 1bs. Dimensions, 14 1/16*
wide, 38" high, 10" deep. I’'rice. $369.95.
CWI10 enclosure, $19.95. Illarman-Kardon.
I. Award A700 integrated 70-watt

stereo amp.
2. Award A300

stereo amp.

“infegrated 30-watt

KNIGHT

® KN-999 100-Watt Stereo  Amplifier. 100-
watt 11 rating  (35-watt per channel sine
wave power). All-transistor design; 19 tran-
sistors, 8§ diodes. Tape monitor. serateh and
rumble fitter, phase. mode and stereo reverse
switehes; buass, treble, balance and volame
controls: push button input seleetors, tape
phono, tuner, aux.

L]
ok ! e ¢ “ e |

"

Npecifications: ¥req, resp, 20 to 23,000 c¢ps
+ 0.5 db; harmonie distortion, 1% lum and
noige, 80 db Iu-lo\v rated outprt. Dimensions,
13767 wide, 4%” high., 12%” deep. PUrice
$109.95. Walnut case $14.95, wmetal case $4.940.
Allied Radto.

1. nght KN-950 50-watt trans. stereo

..................... $119.95
2. KN 940, 44-watt stereo amp ...... $ 799
3. KN-924, 28-w stereo amp ....... $ 49.95

LAFAYETTE

® Vodel LA-2500 50-Watt Integrated Stereo
fmp. A full range of controls including scp-

aration and volume balance; enabling the
user to control the n-lulinnship between
channels. Third channel output plus  d.e.

on the jilaments of preamp and tone-con(rol
tubes.

Npecificalions: 1'req. resp.
+1 db at 20 watts output;
20 to 50,000 cps; N
25 watts per channel;

20 to 50,000 cps
power bandwidth,
mu;lc power output.
bower output. rms, 20
\\utts per (hannvl' harmonie  distortion,
0.25% at 1 watt from 20 to 20,000 cps; 1M
distortion, 0.5% at 1 watt; hum and noise, 77
«db below "() \\.ltt output ; sensitivity, input for
rated output—phono 3.5 mv. tuner, 0.5 volts;
output impedances. 4, 8, 16 ohms; lupuls---‘.’

‘X

is

phono, 2 tape head, 2 aux, 2 tuner, weight,
28 1bs. Dimensions, 14%” wide, 5%"” high,
123 ” deep. I’rice, $99.50. Lafayette Radio.

1. LA 24OWX 40-watt integrated stereo

.......................... 9.95

2. LA 224WX 24-watt integrated stereo 65
3. LAT200WX 44 watt ‘transistor stereo '
AMP oo e $109.5

PILOT

o Haodel 2488, A high-quality integrated stereo
amplifier with all modern features.

Specifications; Freq. resp. 5 to 50k ¢ps *1
db at 1 watt output ; power bandwidth, 16 to
27k cps; 117 music power output, 37 watts
per channcel; power output, rins, 30 watts per
channel ; harmonic distortion, 0.5¢% at 30
watts from 25 to 15k cps; 1M distortion,
0.29 at 30 watts; hum and noise, 80 db bhe-
low 30 watt output; sensitivity, input for
rated output—phono, 3 mv, tuner, 0.12 volts ;
output impedances, 4, 8, 16 ohms; inputs-—2
pr. phono, 1 pr. tupe hend, 1 pr. tape amp,
1 pr. aux, 1 pr. mle. Dimensions, 15% " wide.
614" high, 12% " deep. I’rice, $269.50. Oiled
walnut enclosure, $22.50. I'llot itadlo.

1. Model 230, 24-watt inte-

grated stereo amp . .... $89.50 with cover
2. Model 240, 30- watt inte-

grated stereo amp ....... $34.50 ’
3 Model 246, 60-watt inte-

grated stereo amp ....... $99.50 w

PIONEER

® SM-500 Integrated Stereophonic Amplifier.
The I'ioneer Model 8M-500 i8 a stereophonic
control amplifier with a maximum output of
36 watts per channel, which may be combined
monophoniec output of 72

for a watts, De-

signed for maximum versatility, it is cap-
able of accommodating all forms of inputs,
including phono, tape head, tuner. and so on.

Npecifications: Freq. resp, H to 100,000 eps
+1 db at 0.5 watts output; I music power
output, 36 watts per channel; power input,
rms, 25 watts per channel; harmonie dis
tortion, 1% at 25 watts from 40 to 12,000
eps; IM distortion, 19 at 25 watts; hum
and noise, 80 db below 25-watt output; sen
sitivity, input for rated output—phono, 3
mv, tuner, .15 volts; damping factor 13:
output impendances, 8, 16 olmns; inputs—+4
phono, 2 tape head, 2 tnpc amp, 2 aux, 2
tnner, 2 mike; weight., 28 1bs. Dimensions,
15 /32" wide, 5 29/32” high, 17 9/16"
deep, Pioneer,

H. H. SCOTT

® Yodel 4270, 60-Watt Transistorized Ampli-
fier. The 4270 ix an all-transistor amplifier
with the rellability, features, and freedomt
from trouble associated with the Scott name,
The 4270 offers longer component life, cooler
operation, lower power consumption, and
fasxter warmup time.

Specifications: IFreq. resp. 20 to 15k cps at
25 watts output ; power bandwidth, 19 to 20k
ecps; 1HEF music power output, 30 watts per
clannel; power output, rms, 25 watts per

distortion.

harmonic
20 to 15k eps; 1M distortion, 0.8%

channel ; 0.8% at 25
watts from
at 25 watts; hum and noise 70 db below
35-watt output; semsitivity, input for rated
output—phono. 3 mv, tuner, 0.5 volts; damp-
ing factor 4 ; output impednnces4 8, 16 ohms ;
inputs—2 phunu, 1 tape head. 1 tape amp.,
1 aux, monitor; weight, 35 ibs, l)imensions.
17%” wide, 6%” high, 163" deep. I'rice,
$205.00._ Cases in varions woods and metals
from $17.95 to $29.95. 1I. H. Scott, Inec,

AUDIO e AUGUST, 1963



VIOR

CLEAN,

UNDISTORTED POWER, BANDWIDTH AND FEATURES THAN
FAR COSTLIER INTEGRATED VACUUM TUBE STEREOPHONIC

aveLEiers - THE NEW AWARD A700
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Ee L R o BOYH

Let's consider the qualities that really make the difference
in performance. Not “‘gingerbread.”

The new Award A700 puts out a big, clean 70 watts of
audio power. That's more than enough to drive any speaker—
regardless of efficiency. No matter what speaker you use,
chances are the A700 will be coasting most of the time.

Now consider the frequency response of the A700—12 ~
70,000 cps = 1 db! No other integrated vacuum tube ampli-
fier—regardless of price—can approach it! What makes the
difference? The A700’s solid state power supply, plus its
specially designed grain-oriented steel output transformers!

The A700's bandwidth superiority can be demonstrated
visually with test instruments. More important, it can be
heard in your living room! It is this extended bandwidth—
octaves ahove and below the normal range of hearing—that
assures flawless reproduction within the audible range...
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and at all power levels!

Run through the gamut of conventional controls on any
fine integrated stereo amplifier—individual bass and treble
tone controls, tape monitor switch, separate high and low
cut filters, balance control, contour control, blend control—
you name it, the A700 has them all and more!

But where the A700 really moves ‘‘out front' is where it
counts—performance! For final proof, ask your dealer to
demonstrate the A700 against other costlier amplifiers. Even
against some of the so-called ‘‘world’s-best.”” For anyone
with highly critical standards—and a modest budget—the
A700 is the only logical choice. Write Harman-Kardon, Dept.
A-8, Plainview, N. Y., for more information on this superb
integrated stereo amplifier.

The A700— $179.95. Prices m
slightly hlgher in the West. A subsidiary of THE JERROLD conponmowtré

HK-109
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SHERWOOD

@ S-550011T R0-Watt Amplifier and Preampli-
fier. The S-03500111 features all the important
controls and facilities and was designed to
offer full power requirements for most homae
mnsic systems  at economical cost. Controls
include friction-locked bass and treble con-
trols, scrateh and rumble filters, sterco ner-
mal/reverse switeh, phase-invert switeh and
tape-monitor switch. A total of 6 high-level
and 4 low-level inputs are provided for maxi-
mum flexibility,

Npeeifiecativns: Freq. resp. 20 to 20k eps £ %
db at 36 watts output ; 11T music power out-
put, 40 watts per (h.mnel. power output, rms,
36 watts per channel; lmrmumc distortion,
0.5% at 36 watts from 26 to 20k cps; IM dis-
tortion. 1.5% at 36 watts: hum and noise,
75 db below 1 watt output; sensitivity, in-
put for rated output—phono. 1.2 mv, tuner,
0.25 volts; damping factor 5: output imped-
ances, 4, s 16 ohms; input—2 phono, 2 tape
head, 2 tape amp, 2 aux, 2 rtuner; weight,
29 ]hs. Dimensions, 147 wid@, 47 high, 131"
deep. Price, $174.50. .Accessories : case, $7.50.
Shierwood Electronic Labs,

1. §-500011, 80-watt amp-preamp . ...

INTEGRATED
AMPLIFIER KITS

DYNAKIT

® N(A-85 Sterco Control Amplifier. Combined
sterco preamplifier and power amplifier with
the emphasis on performance and ease of op-
eration. Designed to eliminate several tube
stages with conscquent reduction in noise and
distortion and increased stability. Output
transformers ure of a quality level usually
reserved only for mueh more costly equip-
ment. Preassembled etched circuit boards make
constiuction simple c¢ven for the novice. Pro-
vision for headphone or third speaker output
on rear panel,
Specifications: Freq.

$199.50

resp. 20 to 20k eps
+0.25 ab at 1 watt output; power band-
width, 15 to 35k cps; IHI® nmusic power out-
put, 23 watts per channel; power output,
rms, 17.5 watts per channel; harmonic dis-
tortion, 1% at 35 watts (£ 1 db) from 20 to
20k eps: IM distortion, 1% at 35 watts; hum
and noise, 80 db below 17-watt outpnt; sen-
sitivity, input for rated output—phono, 4
mv, tuner, 1 volt: damping factor 10 ; output
impedances, 8, l(. ohms; mputs——h phouo e
tape head, 2 tape amp, 2 aux, 2 radio; weight
20 1bs. Dimensions, 137 wide. 4" high, 10"
deep. I'rice, $99.935. Dyuaco, Inc.

EICO CLASSIC SERIES

® 2036K 36-Watt Stereo Amplifiecr Kit. Com-
hines audio control preamp and power ampli-
fiers.

resp. 20 to 60.000 cps
30 to 20,000 cps;

Specifications:
+3 db; power bandwidth,
1111< music power output, 18 watts per chan-

Freq.

nel ; harmonie distortion, 19, at 36 watts ; IM
(hstortion, 2¢, at 36 watts; hum and 110ise,
62 db; sensitivity, input for rated output—
tuner, 10 mv, I'rice, $74.95. Kico.

1. 2050K SO-watt stereo amplifier $92.50
2. ST70K 70-watt stereo amplifier $99.95
3. ST40K 40-watt stereo amplifier $79.95
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FISHER

e KX-100 Stratukit 509-Wait Stereo aster
Control Amplifier. The Fisher KX-100 is a
HU-walt masier control amplitier kit, styled to
niateh all other Fisher units. It combines sin-
plicity of construction with maximum Hexi-
bility and high performance characteristies.
A power-devived  center-channel  output  is
provided, obviating the need tor an additional
power amplifier. The preamplitier contains a
tnll complement of controls and switches, in-
cluding facilities tor switehed direct tape
monitering, without e¢hanging eonnections, An
earphone jack is provided for private listen-
ing, while the speakers are disabled, 1iven the
noviee Fit-huilder will build this technically
advanced anplitier with ease.

T PR )

Specifications:

Freq. resp. 20 to 20,000 c¢ps
*1 db at 2 watts output; power bandwidth,
‘8 to 20, o) eps; 1P music power output,
25 watts per ch‘mnel: power output, rms, 24
witts per channel; harmonie distortion, 0.3%
at 50 watts at 1 ke; IM distortion, 0.9% at
25 watts; hum and neise, 85 db below 25-
watt output; sensitivity, input for rated out-
put—phono. 3.5 mv, tuner, 0.3 volts: damp-
ing factor 8; output impedances, 4, 8 16
ohms ; inputs—4 phono. 2 tape head, 2 tape
amp, 2 aux, 2 tuier: weight, 24 lbs, Dimen-

sions, 151%” wide, G147 high, 12%7 deep.
Price, $129.530. 10-UW, 10-UM; walnut and
mahogany cabinents $24.95, MC-2; metal
cabinet $13.93. Fisher Radio.
1. KX-200, 80-watt stereo master con-

trol amp ... e e $169.50

HARMAN-KARDON

o Model AS0K 50-Watt Integrated Stereo Am-
plificr Kit. I'erformance at a moderate price,
features; stereo headplione output on front
panel; ambiance control for center chamnnel;
xpe.lke plLasing switeh; illuminated pmh-
hutton on-off switch; blend indicator; tape
monitor; separate bhass and treble; separate
hi-cut and lo-cut fihers; balance and stereo

contour controls.

Speeifications: Freq, resp. 12 to 70,000 cps
+1 db at 1 watt output; power bandwidth,
20 to 20k eps; IITF musie power output, 25
watls per channel; power output, rms, 20
watts per channel: harmenic distortion, 0.8%
at 20 watts from 20 to 20k eps ; IM distortion,
1% at 25 watts; hum and naise, 85 db he-
low  25-watt output; sensitivity, inpnt for
rated output—phono, 3 mv, tuner, 200 mv;
damping factor 13; output 1mp<-d‘m( es, 4, 8§,

16 ohms; inputs—2 phonn, 2 tape lmzul 2
tape amp. 2 tuner, 2 aux, 2 tape mon: we 1ght
3> lb\ Inmemmns 1547 wide, 5 7/167

7 deep. Price, $119.95, Metal enclosure
walnut  enelosure  %29.93. llarman-

f\’ ardon
1. Award A30K,
stereo amplifier

HEATHKIT

Amplifier Modcl

30-watt integrated

o 70-Watt Transistor Stereo

A-21. Featuring simplified operation  with
transistor pervformance, the AA-21 hides the
secondary  eontrols behind a  hinged front

panel, exposing primary
controls.

Npecificalions: Freq. resp. 18 to 25k eps
+1 db at TO watts output; power bandwidth,
8 to 40k eps; IIF music power output, 50
watts per channel; power output, rms, 35
watts per channel: harmonic distortion, 2%
at 70 watts from 20 to 20k eps; IM distor-
tion, 1.0% at 70 watts; hum and noise, 60
db helow 1 watt output; sensitivity, input
for rated output—phono, 2.5 mv, tuner, 0.3
volts; unity damping factor; output imped-

only the neeessary

anees, 4, S, 16 ohms ; inputs—2 phono, 2 tape

head, 2 tape amp, 2 aux, 2 ¥M; weight, 28
Ibs. Dimensions, 15%” wide, 3” high, 147
deep. I'rice, $134.95. Heath Co.

1. AA-100, 50-watt stereo amp ....... $84.95
2. AA-22, "40-wat transistor stereo amp $99 95
3. AA- lSl 28 watt stereo amp ....... $59.95
4, AA- 20] &-watt stereo amp ........ $3].95

KNIGHT-KIT

® K(-870 Transistor 70-Watt Steren Amplifier
Hit. Twenty-two transistor, four silicon diode

circuit. Four predriver transistors are sili-
con for high stability. Instant warm-up, no

microphonics. Virtually no hium or noise. Cool
operation, Transistors plug into sockets. Fused
power supply. Stereo headphone jack. Speaker
phasing  switeh. Dual-concentrie Llutch -type
bass and treble controls.

Npecifications: I'req. resp. 20 to 25,000 eps
*1 db at rated output; IHIIF music power out-
putf, 33 watts per clmnnul; power output,
ring, 28 watts per channel; harmonie distor-

ontput ; IM distortion,
hum and noise, SO db
below rated output; sensitivity, input for
rated output—phono, 3 mv, tuner, 1.G volts;
output impedances, 4, 8, 16 ohwms; inputs—I1
phono, 1 tape head. 1 tape amp, (monitor),
2 aux. 1 tuner; weight, 12 lbs, Dimensions,
137 wide, 23”7 high, 11”7 deep. Price, $99.95.
Walnut case $12.95, metal case $5.95. Allied
Radio,

tion, 0.5% at rated
1% at rated output;

1. KG-320, 32-watt trans. stereo amp, kit $59. 95
2. KG-400, 32-watt stereo amp. kit .... $59.95
3. KA-55, "40-watt stereo amp. kit ..... $79‘95
4. KG—ZSO, 20-watt stereo amp. kit .... $39.95
5. KA-95, 70-watt stereo amp. kit ... .. $99.95
e KT-906 Transistor Amplifier. Individual
concentric bass, treble, and velmne controls,
stereo  seleetion of R c¢hannel, I. channel,

stereo, reverse. Rumble amd serateh filters.

Printed terminal board construction.

Npecifications: Freq. 1r-xp 5 to 23,000 eps
+1 b at 60 watts output ; IIHF musie power
output, 60 watts per cllannnl: harmonic dis-
tortion, 0.5% at 35 watts from $ to 25,000
eps; IM distortion, 1% ; hum and noise, 75
db below 35-watt output; sensitivity, input
for rated output—phono, 2.8 mv, tuner, 200
mv ; output impedances, 4, 8, 16 ohms ; inputs
~—2 phono, 2 tape head., 2 aux, 2 tuner;
weight, 25 lbhs. Dimensions, 1337 wide 47
high, 1235”7 deep. Price, $134.50, Lafayette
Radio.

1. KT-250AWX, 50-watt integ. amp ...
2. KT-236AWX, 36-watt integ. amp

PACO

SA-50  Integrated
NA-H0 0 features a  two-position  equalization
switeh, T-position mode selector, tape moni-
tor switch, contour switch, 2 speaker-system
selector switches, T7-position input selector,
calibrated balance c¢ontrol, dual bass and
trehle control.

$74.50
$59.50

e Mudel Amplifier. The

# TN

90,000
music
power

resp. 30 to
IHF

Freq.

at 1 watt output;
channel;
harmonic
at 20 watts; IM distortion,

Npecifications:
eps =1 (b
power output. 25 watts per
output, rms, 20 watts per channel;
distortion, 0.5%
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All six speakers incorporate certain recent refinements which have made possible the task of creating the W90 system. A brief description will clarify what we mean:

The chassis (baskets) are exceptionally heavy
and manufactured by casting. The purpose is to
preserve absolute rigidity, maintaining the critical
relationship between the moving voice coil and
the fized magnet. The stamped baskets found in
ordinary loudspeakers are also de-
signed to be rigid. However, this
rigidity is often lost as soon as the
speaker is mounted firmly against
an inexact wooden front baffle.
Some speaker designers have even
eliminated the basket, weakening
the entire speaker structure.
Wharfedale baskets are of cast
metal. They hold their shape per-
fectly in mounting, and are strong
encugh to permit suflicient open-
ings to maintain absolutely coirect
airloading, essential for the full
response of the speaker.

The Cone Surround is an exclusive rolled-rim de-
sign, the latest and most effective form of the
traditional Wharfedale soft suspension. Earlier
surrounds (porous foam or cleth) provided such
superior bass damping that they became re-
nowned as an outstanding physical
characteristic of Wharfedale speak-
ers. Now. more than ever before,
the Wharfedale cone is capable of
the long excursions required for
true bass energy in a sophisticated
tuned duct enclosure. The cone ma-
terial is special. .compounded of
long fibred wool (traditional to the
North of England home of these
speakers) and sofr pulp! It achieves
superior results from the start and
its natural resilience assures con-
tinuing perfection over the years.

The Magnets are truly impressive, individually
and totally. Because of its material, and the spe-
cial design of the magnetic gap, each provides
higher total flux in the gap field than has been
true of the magnets in any prior speaker system.
The six magnets together make the W90 a ‘“‘high
efficiency” speaker, achieving maximum perform-
ance at low amplifier power.
All-ton-many popular speaker
systems are starved for power,
depending upon exaggerated
amounts of amplifier wattage.
In the W90, therefore, the all-
important transient bass re-
sponse is excellent, even at low
voiume. This clear low end, at
reasonable listening levels, is a R
major reason why all Wharfe-

dales are so pleasant to ‘‘live with.”

With its six speakers, the W90 is actually a dual 3-way system with alf units designed for each other and crossover settings calibrated for undistorted response
throughout the audio spectrum. The support effect of the tandem speaker systems results in a sound of exceptional authority, yet in balance over the entire range.

LOW RANGE.Two 1212” low frequency drivers
handlz the sound from 20 to 1,500 cycles. The
listener can expect to enjoy the true, fundamen-
tal bass notes, so often
masked. The two drivers
total a cone area of 94
squate inches.. thus the
W90 tandem idea yields
the same result as a
single low frequency
driver of such massive
size and weight as to be
impractical in the home.

gy

THE %90 is the latest of the Achromatic speaker
systemns. The literal meaning of “‘achromatic™ is:
“Pure sound, uncolored by extraneous modula-
tions.” Such modulations, common even in Jux-
ury speaker systems, tend to alter the natural
sound of music. The W90 enclosure has been de-
signec to preserve the integrity of the speakers’
performance, through certain constructional fea-
tures. Chief characteristic of the Achromatic
construction i the sand-filled technicue, which

consists of packing white

sand densely between layers
of hardwood. This creates
an inert mass, incapable of
resonating no matter how
deep or strong the bass
backwave projected against
it. This exclusive technique
is the result of years of de-

MID-RANGE. Two S5%4” mid-range speakers
cover the relatively narrow but vital band of
1,500 10 6,000 cycles. The listener will be startled,
for example, by the clarity of the baritone voice

and the exceptional reso-

lution of most solo in-
struments, permitted to
stand in correct perspec-
tive. The handling of this
“fill” range in the W90
is the recognizable key
to its satisfying full-
throated sound.
velopment by G A. Briggs. While it costs con-
siderably more than standard construction, it has
proven so eflective in preventing bass distortion
that all Wharfedale Achromatic systems incor-
porate it. Each woofer is mounted in an individ-
ual tuned chamber for its own maximum effect,
and isolated from the mid-range and tweeter
arrays. Therefore, mechanical coupling, so dis-
astrous in ordinary systems, is eliminated. The
high and mid-range speakers are mounted from
the rear, isolated from the face of the cabinet
with front free-floating. This feature helps to
eliminate phase distortion. As a final measure, to
insure compatibility with the acoustics of the
room, the W90 system incorporates a full control
panel. Each range of speakers may be balanced
and adjusted to the ear of the listener, the re-
quirements of the particular listening area and
the other components in the music system.

Wharfedale ¢ Division of British Industries Corp., Port Washington, N.Y.

TREBLE. Two 3” treble speakers are the well-

established Super 3’s, much admired for their

ability to present the clear treble without stri-

dency ...making them eminently listenable, un-

usual for tweeters. This is no accident. It is the

result of cone-type rather

than horn-type construc-

tion, and refinements such

P as low-mass aluminum voice

; coils ultrasonically tinned,

e powered by magnets so

large that they are seldom

found even in speakers four
times the diameter!

DECOR. The new W90 is neither a compact, nor
a large speaker system. It is a new and highly ver-
satile size, designed from the sound out. Ideally
suited to be used in pairs for stereco, the W90
measures 32%4" x 27%” x 13%4”. Housed in a
meticulously crafted cabinet built to meet every
requirement of perfection in sound, the W90 will
fit with ease into the living room, and is elegant
enough to join the most distinctive farnishings.
Its acoustic design adds versatility . .. permitting
horizontal or vertical use, as desired. The Wharfe-
dale Universal Mounting Base makes it a superb
free-standing urit. In oiled or polished Walnut
hardwood, $259.50. Utility model in sanded Birch
hardwood, without curved molding or dividers,
$244.50. Universal Mounting Base to match, $9.95.

For illustrated literature, write Dept. WK13.




1% at 20 watts; hum and unoise, 80 db below
20-watt output; sensitivity, input for rated
output—phono, 5 mv, tuner, 0.075 volts;
damping factor 22; oufput impedances, 4, 8,
16 olums; inputs—2 phono, 1 tupe head, 1
tape amp, 1 aux, 1 Mic; weight, 25 lbs. Di-
mensions, 153" wide, 59%” high, 113,” deep.
DPrice, $89.95. MC-3 metal enclosure $7.935.

PACO.
H. H. SCOTT

o LK-30—Dual 15-Waitt Stereo Amplifier Kit.
A budget-priced amplifier kit, with power and
features of amplifiers selling at much higher
prices. Hefty output transformer gives power
down to the lowest audible frequencies. This
conservatively-rated stereo amplifier will
drive even inefticient loudspeakers.

Specifications: Freq, resp. 20 to 20k eps +1
db at 7.5 watts output; power bandwidth, 25
to 15k cps; IIIF music power output, 15 watts
per channel ; power output, rms, 12 watts per
channel; harmonic distortion, 0.8% at 12
watts from 20 to 20k cps; IM distortion,
0.8% at 12 watts; hum and noise, 70 db be-
low 13-watt output; sensitivity, input for
rated output-—plono, 5 mv, tuner, 0.5 volts;
damping factor 10; output impedances, 4, 8, 16
ohms ; inputs—2 phono. 2 tape amp, 2 aux,

Monitor : weight, 20 Ibs. Dimensions, 151"
wide, 51”7 high, 13%"” deep. l'rice, $99.95.
Cases in various woods and metals from
$13.95.

1. LK-48, dual 24-watt amp ......... $129.95
2. LK-72, dual 40-watt amp ......... $164.95

BASIC TUNERS

ALTEC

® 3144 Emporer Royale FM-MPX Tuner. De-
signed for IFFM-multiplex network relay and
rebroadeast work and for ofl-the-air stereo
monitoring, it utilizes wide-band circuitry.
Automatic mpx all-electronic switching indi-
cates sterco FM programming. Requires a
13811 panel for rack mounting.

Specifications: 12 tubes ; cascode front end :
horiz. bar tuning indicator : controls—tuning ;
switches—power, a.f.c. defeat, muting, mpx
noise filter, stereo-mono; freq. resp. +1 db
from 20 to 20,000 eps: sensitivity 1.2 pv for
20-db quieting with 300-ohm antenna : stereo
separation 30 db; time division stereo circuit ;
dimensions: 15” wide, 5%” high, 11%4” deep ;
weight. 1214 lbs. Price $359.00. Altec-Lansing.
1. 315A $256.00

BELL

® 24541 S-1 Stereo FM-AM Tuner. The 2441
S8-1 is a sensitive tuner for reception in ad-
verse locations as well as strong signal areas.

Specifications: FM: 8 tubes; cascode front
end; 3 i.f. stages; ratio detector; 1 audio
stage ; meter tuning indicator; output signal
1.5 volts; 3 outputs; controls—AM tuning,
FM tuning; switches—off-on, a.f.c., selector:
freq. resp. + 2 db from 30 to 53k cps; signal-
to-noise ratio 55 db; IHI" volume sensitivity
1.2 uv; capture ratio 4 db; selectivity 250 ke
~6 «b; IHIF usable sensitivity 1.8 pv: har-

40

monic distortion (100¢ mod.) 0.49 ; stereo
separation 28 db; switching stereo circuit;
reactance tube a.f.c. circuit; drift £5 ke; di-
mensions of set: 109%” wide, 5 7/16” high.
10%” deep: weight, 18 Ihs. AM: 4 tubes;
superhet circuit; 3-gang tuning capacitor;
ratio detector; 3 i.f. stages; meter tuning in-
dicator; IHEF usable sensitivity 3 uv; THI
volume sensitivity 2 uv; freq. resp. +3 dh
from 30 to 8k cps; harm. dist. 19. I’rice
$189.95. Bell Sound.

1. 2421 S-1 stereo FM-AM tuner ..
2. 2419 stereo FM tuner

.. $159.95
$149.95

BOGEN

o 1’250 FM-Stereo Tuner. The TP250 FM
tuner features design simplicity in the “Sim-
ple Scanner” dial, the “Stereo-Minder” indica-
tor, quick-acting electronic tuning eye, and
tape recording filter, the TP250 compares with
tuners costing much more.

Specifications: 10 tubes + 3 crystal diodes ;
grounded-grid front end: 38 if. stages: ratio
detector ; electronic eye tuning indicator; out-
put signal 0.75 volts; 2 outputs; controls—
mode, tuning; switches—a.f.c., power; freq.
resp. £.5 db from 30 to 15,000 cps; signal-to-
noise ratio 60 db; IHIIE volume sensitivity 0.5
rv: eapture ratio 4 db: selectivity 40 db;
I usable sensitivity 2.5 uv; AM suppres-
sion 50 db; harmonic distortion (1009% mod.)
0.59% ; sterco separation 28 db; matrix stereo
circuit; reactance tube a.f.c. circuit; drift 20
ke ; dimensions: 127%” wide, 43,7 high, 11”7
deep; weight, 16 Ibs. Price $159.93. Bogen.

DYNA

o FM3/4 Multiplex FM Tuner. Stereo multi-
Dlex FM tuner providing automatic electronic
switching from mono to stereo, center-of-
channel tuning for minimum distortion and
maximum separation. A front panel volume
control adds convenience for the tape record-
ist, and provides manual muting. The cx-
clusive “stereocator’” beam indicates stereo or
mono broadcasts as the station is tuned.

11 tubes, cath. epld. front

Specifications:
end; 4 1f. stages; bal. bridge detector: 2 au
dio stages; 18MMS01 tuning indicator; output

signal 2 volts; 2 outputs: controls—tuning,
volume ; switches—on-off ; freq. resp. £0.5 db
from 30 to 15,000 eps; signal-to-noise ratio 67
db; JIIF velume sensitivity O pv: capture
ratio 5 db; selectivity 54 db; IHF usable
sensitivity 6 uv (in stereo operation). 4 pv
mono; AM suppression 63 db; harmonie dis-
tortion (100% mod.) 0.5% ; stereo separation
30 db; eunv. det. stereo circuit; drift 30ke
max. ; dimensions: 13” wide, 4” high 8” deep;
weight, 13 Ihs. Price $169.95. Dynaco, Inc.

FISHER

® MF-300 Remote Control FM-Sterco Tuner.
The Fisher MF-300 combines the ease of mo-
tor tuning with excellent performance char-
acteristics. The MF-300 automatically stops
the tuner at the point of maximum fidelity.
*‘Stereo Beacon” ® automatically indicates the

presence of stereo broadcasts. The tuner auto-
matically switches between stereo and mono-
phonic modes of operation. A stereo filter re-
duces noise on stereo programs from weak
stations. Remote control of the tuner is pos-
sible by using the RK-20, enabling the audio-

fan to control the tuning process, volume,
and power on-off,

Specifications: 16 tubes, 24 diodes, cascode
front end; 5 i.f. stages; ratio detector; 4
audio stages; “Stereo Deacon” ® tuning indi-

cator; oputput signal 2.0
controls—manual and automatic tuning;
switches-—stereo  filter, mode selector, mut-
ing, afc, antenna; freq. resp. £1 (b from 20
to 15,000 cps (after de-emphasis); signal-to-
noise ratio 70 db; THF volume sensitivity. be-
low noise level; capture ratio 1.5 db; selec-
tivity 65 db; IHF usable sensitivity 1.6 uv;
AM suppression better than 50 db; har-
monic distortion (100% mod.) 0.4% ; stereo
separation 35 db; time-switching multiplex
stereo circuit; varactor diode a.f.c. circuit;
drift 0.01% without a.f.c. Dimensions: 15%”
wide, 4 13/16” high, 13" deep; weight 173
1bs. Price, $339.50. Fisher Radio.

1. FM-50-B, FM-stereo tuner ''Sterec

volts; 4 outputs;

Beam”® ., ... .................. $199.50
2. FM-100-B, FM-stereo tuner with

“Stereo Beacon® ... ... ........ $249.50
3. FM-200-B, FM-stereo tuner with
.. "Stereo Beacon® .. ... ... ....... $299.50
4. FM-1000, FM-stereo tuner with

“Stereo Beacon”'® (relay quality) .. $429.50
5. FMR-1, same as FM-1000, but rack-

mounted ....................... $439.50

GROMMES

® [-195 FM-AM Stereo Tuncr. Features fine
I'M-stereo reception, flywheel tuning, “Stereo
Sentry” that actuates bar-type tuning indica-
and

tor, wide-band drift-free circuitry low-

heat silicon power supply.

Specifications: FM: 9 tubes + 9 diodes;
grounded-grid front end; 3 i.f. stages; bhal.
ratio detector; 2 audio stages; bar tube tun-
ing indicator; output signal 1 velt; 2 out-
puts; controls—tuning ; switches—FM or AM.
a.f.e., stereo-mono, power; freq. resp. * 0.5 b
from 20 to 20.000 eps; signal-to-noise ratio
60 db; capture ratio 5 db; selectivity 300 kc;
THF usable sensitivity 4 uv; AM suppression
50 db; harmonic distortion (100% mod.)
0.5% ; stereo separation 35 db; switching
stereo cireuit ; tube a.f.e. circuit; drift 10 ke;
dimensions : 133%” wide. 43 ” high. 117 deep.
AM: superhet eircuit; 2-gang tuning capaci-
tor ; diode detector; 1 i.f. stage: bar tube tun-
ing indicator; IHF usable sensitivity 10 pv:
freq. resp. + 3 db from 20 to 6500 cps; harm.
dist. 1.0%. I'rice $139.95. Grommes.

=

1. 102M, FM-AM stereo tuner ....... $159.95
2. 101M, FM-stereo tuner .......... 139.95
3. E-104, FM-AM stereo tuner ....... 129.95

HARMAN-KARDON

® Wodel F-1000T Solid-State FM-Stereo Tuuer.
Wideband  solid-state  circuitry throughout.
Features: “Stereo Logic” cireuit (antomati-
cally switches tuner to stereo when station
broadeasts stereo). solid state a.l.c.. mesa
alloy-diffused junction transistors in guadra-
tuned front eml. D’Arsenval tuning meter,
J-position range selector.

transistors,

Specifications: 18
Quadra-Tuned front end: 4 if. stages; wide-

8 diodes;

band detector; 2 audio stages; 1)-Arsonval
tuning indicator; output signal 1.75 velts; 4
outputs; controls—“Stereo Logic,” muting,
tuning ; switches—a.f.c.-defeat, stereo-defeat,
local-suburban-distance, on-off ; freq. resp. + %
db from 5 to 50,000 cps; signal-to-noise ratio
70 db; THF volume sensitivity 0 uv: capture
ratio 4 db; selectivity 250 kc¢ at 3 db; THF
usable sensitivity 2.0 pv; AM suppression 60
db; harmonic distortion (1009% mod.) 0.1% ;
stereo separation 30 db; switching stereo cir-
cuit; solid-state a.f.c. circuit; drift +35 ke
dimensions: 14 1/16” wide, 3% high, 8”
deep ; weight, 20 Ibs. I'rice $299.95. Enclosure
$19.95. Harman-Kardon.

1. Award Model T300X, AM/FM-stereo

tuner ... 149.95
2. Citation (11X, FM-stereo tuner ..... 315.00
3. Award F500X, FM-stereo tuner .... $179.95
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KARG

® Model SXT-14 Crystal-controlled Stereo
FAf Tuner, 12 crystal-controlled FM ehannels,
customer’s choice. Dial marked in call letters
of stations selected. Low distortion level not
dependent on operator’s tuning skill. No mi-

crophonics, Extreme simplicity of controls
(Ntation  Selector, volume, Sterco-Mono).

Sterco signal indicator llght Remote tuning
control optional. Twin 19-ke filters in audio
outputs. Gated-beam limiter with threshold
adjustment, Faraday-screcned input balun.
Specifications: 9-tubes, cascode front end;
i.f. stages; Foster- \evl\ detector ; 1 ﬂlltllO
stage per channel; oulput signal 3 volts; 3
outpits; (mnlm]\—\mnon Selector, Volume :
switches—~Ntereo-Mono ; freq. resp. * 14 (b
from 30 to 1dk eps; bl"llﬂl to-noise ratio G5
dh aptlue ratio 3 dh, i usable sensitivity
‘> uv; ADX suppression 34 db; harmonie dis-
tortlon (1009 mod.) 0.5% ; stereo separation
33 db; 18 Time Div. stereo circuit; drift 0,025%
max. dimensions : 153%”  wide, 5” high,

b1 (lvep; weight, 13 1bs. Drice $329.95.
Karg Labs.
1. Model FMX-9, ster. FM tuner ..... $199.95
2. Model FMX-10, ster. FM tuner $229.95
3. Model SXT-3A, crystal stereo FM

tuner, prof. .................... $390.00
4. Model SXT-4A, crystal single-chan.

ster. monitor ................... $335.00
5. Model XT-1A, crystal mono FM tuner $229.95

LAFAYETTE

® LT-81C FM-Stereo Tuner. Stereo tuning in-
dicator, built-in multiplex ecircuit, 3-gang tun-
ing capacitor.

Speeifications: 10 tubes, 8 diodes ; grounded
grid front end; 4 if. sld"es, Ratio detector;

1 audio stage: IIM-84 tuning indicator; out-
put signal 1 volt 2 outputs; coimol—lun-
ing; switches selo(tor af.c. on/off ; freq.

resp. 2 (b from 20 to 20,000 ¢ps; captlue
ratio 8§ db; harmenic distortion (1009 mod.)
1% ; slereo separation 30 db; matrix Stereo
circuit; nulct'mce a.f.e. ur(mt dimensions ;
134" wide, 53" high, 9%" devp; weight, 12
Ibs, Price $76.50, L‘lf.uetle Radio,

1. LT-78C, AM-FM-stereo tuner

LEAK

® “Trough Line II” FM-Stereo Tuner, An
ideal companion for the “l’oint One” stereo

preamplifier,
Specifications: YA : Tube complement (2)
ECF80, ECCS4, ECCS85, EIF80, 1:MS84, EZ80

(2) OATY eascode front end; no. of i.f. stages
3, type of detector Foster Neely; type of tun-

iug indicator maximum closure; output signal

2]

1 volt; no. of outputs
ume, on-off ; switches—a.f.c.. loc:ll-distnn('o;
I usable sensitivity 2nv; drift 15 ke w1t11-
out a.f.e. (3 ke with); dimensions: 10%

wide, 3% high, 7% ” deep; weight, 11 Ibs.
Other features: cathode follower—sensitivity
switeh for loeations of high signal strength.
Accexsories: Supplied with color inserts to
match room decor, P'rice $149.00. Ercona Corp.

MARANTZ

® Model 10 FM-Stereo Tuner. A no-compromise
tuner incorporating an unusual visual- -display
tuning and multipath indicator. New i.f. cir-
cuit eliminates alignment problems.

Specifications: 22 tubes plus CRT; 6 i.f.
stages ; Foster-Seely detector ; CRT tuning in-
dicator ; controls—=scope centering. tuning:
switches stereo test. automatic. nmono, muting,
power, panel dim ; freq. resp. +1 db from 20
to 15,000 cps; signal to-noise 70 db; IHF
volume su]xinntv O pv; adj. channel rejee-
tion, 100 db: alt. clmnnel rej. 135 db; INKF
usable qenelti\lt\ 1.5 nv; AM suppression 70
db ; harmonic distortion (100% mod.) 0.5% ;
stereo separation 30 db, 20 to 15,000 cps : i-
mensions: 153" wide, 53,7 high, 15” deep;
weight, 30 lbs. Price $003 00 ($565 West).
Marantz Co.

M ontrol\—-—tlmo vol-
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McINTOSH

® MR67 FAM-Sterco Tuner. A sensitive IM
multiple\ stereo tuner having the new Me-
Intosh “PANLOC” mounting method and a
front panel MULTIPATH indicator.

Specifications: 13 tubes/12 semiconductors ;

Nuvistor front end; 4 if. stages; 2 audio
stages; electronic tuumv indicator; output
signal 2.5 volts; 4 outputs; controls—tuning,
volume :  switches—Mode, Power, Muting,
\lultipath-ﬂgnal strength ; freq. resp. £ 1% db
from 20 to 20,000 cps; sigiml to-nvise ratio
70 db; capture ratio 1.7 db; IHIF usable sen-
sitivity 2.5 pv: harmonic distortion (1009,
mod.) 0.5% ; stereo separation 30 db; peak
detectmg——self matrixing stereo cucmt, drift
25 ke; dimonswns 16”7 wide, 3 16”7 high,
13" deep, weight, 24% 1lbs, Price $299.00. Me:

Intosh Lah.
1. MX110, FM-stereo tuner-Preamplifier $399 00
2. MR65B, FM-stereo tuner ......... $329.00

PILOT

® Model 780, Iligh performance FM/FM-sterco
tuner. Iixcellent capture ratio and signal-

sampling multiplex circuit,

Specifications: 9 tubes; 4 i.f. stages; ratio
detector; 2 audio stages; center-zero meter
tuning indicator; ountput sigunal 1.5 volts; 2

outputs; controls—tuning, ouiput level;
switches—power, selector, muting (FM);
freq. resp. +1 db from 20 to 20k eps; capture

ratio 1 db; selectivity 44 db, alt, channel;
ITHY usable sensitivity 1,8 uv; harmonic dis-
tortion (100% mod.) 0.25% ; stereo sepiri-
tion 30 db; synchrounous S\\itchmg stereo cu-
cuit ; darift’ 30 ke max.; dimensions: 1514”
wide, 6147 high, 1234”7 (leep P’rice $199.50
(oiled walnut enclosure, $22.50 addit.) Pilot
Radio.

1. 285, FM-AM stereo tuner
2. 280B, FM-stereo tuner
3. Mark [Il, Basic FM tuner

PIONEER

@ AFT-15 AM-FM-Multipler Tuner.
neer AFT-15 is a

The Pio-
precision-engineered tuner
that is a companion unit to the Iioneer SM-
500 integrated stereophonic amplitier. It in-
corporates a cascode r.f. tuning circuit using
the latest Nuvistor.

4

* ¢

10 tube; cascode front
Foster-Seely detector ; eye-
inbe tuning indicator; output signal 1 volt;
2 outputs; switches—afe on-ofl, sensitivity,
selector, distant-local: freq. resp. +1 db from
30 to 15,000 cps; signal-to-noise ratio 50 db;
IHF usable sensitivity 1.5 pv; AM suppres-
sion 60 db:; harmonic distortion (100% moil.)
0.3% ; stereo separafion 30 db; time-division
switching stereo circuit ; reactance tube a.f.c.
circuit ; drift less than 10 kc; dimensions:
15 11/32” wide, 5 20/32” high, 13 37/64”
deep; weight, 19 1bs. AM: 3 tube Super-hetero-
dyne circuit; 3-gang tuning capaecitor; 1 i.f.
stage; eye-tube tuning indicator; gwitches:
i.f. banmlwidth selector; 1F usable sensitiv-
ity 6.3 uv; freq. resp, £1 db from 30 to 15,000
cps; harm. dist, 0.5%. Pioneer.

Specifications: FM:
end; 3 if. stages;

H. H. SCOTT

FM/MPX Tuncr, Features are: 1,
circuitry for fully automatic
operation; 2. Inter-station noise suppressor ;
. Cunvenient front-panel recorder output
4. Stereo Threshold; 5. Three limiting

e 310F
“Auto-Sensor”

Jack;
stages,
Npecifications: 13 diodes, 15 tube; cascode
front end; 4 i.f. stages; ratio detector; 2 audio
stages; meler tuning indicator; output signatl
1.2-2 volts; 2 sets of outputs; coutrols
“Dynaural,” squelch, stereo threshold, tun-
ing; switehes: selector, a.g.e., function ; freq.
resp, +1 db from 30 to 15k cps; signal-to-
noise ratio 65 div; ITHI volume sensitivity
U pv; capture ratio 2.2 db; sensitivity 50 db;

IIIF usable sensitivity 1.9 uv; AM suppression

60 db; harmonic distortion (100% mod.)
0.5% ; stereo separation 30+ db: time-switch-
ing stereo circuit ; drift 20 ke; ilml(-nswus in
case: 151" “1(19 15147 high, 13%"” deep;
\\elght 14 Ibs. Price $279.95. 1. I1. Scott, Iuc.

4312 transistor FM/mpx tuner $265.00
2 4310 FM/mpx tuner ............. $475.00
® 8210011 FM-MPX-AM Stereo Tuner. The

Model $21001I1 enables you to enjoy modern
stercocasts via I'M multiplex. Front-panel con-
trols and complete FM-multiplex stereo cir-
cuitry are furnished to provide low-listortion
stereo reception. The N210011 alzo features the
reception of AM bhroadeasts with the excellent
fidelity afforded by the 15-ke-wide “hi-fi”’ band

;m

_ : e .._":"_,_‘LJ

pass. A sharply seclective 5-kc¢ pass-hand is
alsn selectable on the front panel for “pulling-
in” weaker AM broadeasts. Stereo-MX pro-
grams are each identified on the S2100I1 hy
the instant indication on Sherwood's new

Stereo-lite.

Specifications: FAM: tube complement 12
tubes, 9 diodes, rectifier; type of front end
cascode T.f. ap; no. of i.f, stages 2; type of
detector balanced; zero-center meter tuning
indicator; output signal 1.2 volts; controls
tuning, selcctm. %\\mlm\ off on, hush; freq.
resp. £ 0.5 db from 20 to 20, 000 cps s1gnal-
to-noise ratio 60 db; se leotlvltv 200 ke at — 3
db; THF usable sensitivity 1.8 pv; harmonie

distortion (1009% mod.) %% : drift 15 ke
dimensions : 14” wide, 47 high, 121%” deep;

weight, 24 lbs, AM; type of circuit superhet;

type of detector diode; no. of i.f. stages 1
meter tuning indicator; usable sensitivity
nv at 609% 1mod. for 0.5 v. out, 6 b su\;

freq. resp. (wide) — 6 db from 20 to 7500 cps.
Price, $209.50. Sherwood Electronie Labs.

BASIC TUNER KITS

DYNAKIT

® FM-1 Tuner Kit plus FMX-3 Multipler In-
tegrator Kit, The FM-1 is a high performance
mono tuner, with provision for adding the
FMX-3 multiplex integrator at any time, which
converts it to a fully-automatic stereo KM
tuner.
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From Switzerland,where craftsman-
ship and music are traditional.

THORENS

TURNTABLES
B,

S
THORENS Ti0-224 — World's first turntable
and automat:¢ record changer. Provides the
quality of urdistorted, single-play perform-
ance with the convenience of automatic rec-
ord changing. Includes BTD-12S tone arm,
illuminated strobe plus many other features
never before combined in a single instru-
111 1118555000a50006009639000000000006 ne‘LtQ$250.

TD-124

THORENS TD-124 - The recognized standard
of quality for transcription turntables, re-
gardless of price. Offers a host of exclusive
features for the finest systems..net $125.00
For single speed performance, convertible
as required, see the TD-121 at $85 net.

THORENS TD-135 — First integrated unit to
feature a true transcription arm, the Thorens
BTD-12S, plus a *“TD’ quality turntable.
Outstanding &djustment flexibility, precision
mounting and other quality features assure
perfect performance. No other integrated
unit approaches its professional standards.

net $125.00

catalogs!
dealer, Dept. A

FREE! CATALOG Largest and greatest of all ELPA %

AUDIO @ AUGUST, 1963

Write for Free Catalog and name of nearest

Searching everywhere in the world, Elpa
selects the finest components from the
finest craftsmen and brings them to you
with the promise of unsurpassed perform-
ance. Let Elpa guide you to the peak of
enjoyment in the world of high fidelity.

From England,where high fidelity
first earned its reputation.

CECIL E.WATTS

Record Cleaning Equipment

PREENER

NEW PREENER — Provides the perfect solu-
tion for a dust-free record collection. Plush
pile penetrates each groove, removes all
dust and grit, as well as static ........ $3.00

NEW PARASTAT — Brings older records back
to life, Preens new records and keeps them
new. Ideal accessory to restore fidelity to
older records ........oviiiiiieiinan $15.00

(not illustrated)

THE ORIGINAL DUST BUG — Attaches to
any turntable in seconds. Carefully designed
and pre-balanced for minimum force. Height
adjustment screw for maximum cleaning
efficiency ....coovviiiiiiiiiiiiiiii $6.00

NEW CHANGER DUST BUG — Fits on any
record changer arm without interfering with
its performance ............c.00ninnns $5.00
LPA

&

&

-

A

br'i'n'gs".you‘fequipment of unsurpassed quality

From Denmark,where fine design is
the hallmark of quality.

Tone Arms and Cartridges

SPU-T e SPU/GT

ORTOFON SPU-T — The finest professional
quality stereo cartridge available anywhere
in the world. Available for any high-quality
universal stereo arm. Distortion-free repro-
duction. Life-long diamond stylus. net $49.95

SPU/GT — available premounted in plug-in
shell for SME & all Ortofon tone arms.
BTD/SPU available premounted in Thorens
plug-in shell ..........o0vvuinn., net $49.95
NEW! AVAILABLE in any of the above
models equipped with Ortofons Exclusive
ELLIPTICAL STYLUS ........... net $75.00

{not illustrated)
ORTOFON RMG-309 — The ultimate in tone
arm efficiency and simplicity. This 16” arm
features finest hallbearing pivot gimbal sus-
pension and other professional features.
net $59.95
ORTOFON RMG-212 is highest quality 12-
inch professional arm, with all features of
the RMG-309 plus lateral balancing. net $54.95

ORTOFON SMG-212 — A 12-inch tone arm
distinguished by both technical excellence
and economy. Laterally balanced to provide
perfect tracking even up to 30° out of level.

net $29.95
ORTOFON SKG-212 with calibrated coun-
terweight and other fine features, offers
greatest eCONOMY .....covvvun..s net $19.95

ELPA MARKETING INDUSTRIES, Inc. / NEW HYDE PARK, NEW YORK
In Canada: Tri-Tel Associates Ltd., Willowdale, Ont.
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Specifications: 9 tubes; cathode-coupled
front end; 4 if. stages; balanced bridge de-
tector; 2 audio stages; EM-84 tuning indica-
tor; output signal 2 volts; 2 outputs; con-
trols—tuning ; volume ; switches—on-oft; freq.
resp. + 0.5 db from 10 to 40,000 cps; signal-to-
noise ratio 70 db; IHF volume sensitivity
O wv; capture ratio § db; selectiviey 54 db;
IHF usable sensitivity 4 uv; AM suppression
63 db; bharmonic distortion (100% mod.)
0.25% ; stereo separation 30 db; envelope de-
tection stereo circuit; drift less than 80kc;
dimensions: 13” wide, 4” high, 8" deep;
weight, 12 Ibs, Other features—fully auto-
matic electronic switching from mono to
stereo with indicator light. I'rice, $109.90.

Dynaco, Inc.
EICO

® 2200K FM-Stereo Tuner Kit. A new design
featuring new styling and top performance in
an easy-to-build kit.

S - o e

Specifications: 11 tubes; 4 i.f. stages; ratio
detector; eye tube tuning indicator; output
signal 1 volt ; signal-to-noise ratio 55 db ; cap-
ture ratio 3 db; ITTF usable sensitivity 3 pv;
harmonic distortion (1009, mod.)
stereo _separation 30 db; dimensions: 15%"”
wide, 58%” high, 113" decp; weight, 12 1bs.
I'rice. $92.50. LKico.

1. ST97 FM-stereo tumer ............ $99.95
2. ST96 FM-AM stereo tunmer ......... $89.95
3. HFT90A FM tuner . ........c...... $39.95
4. HFT94 AM tuner . ................ $39.95
5. HFT92 FM-AM tuner ............. $59.95

FISHER

® KM-60 FM-Stereo Tuner. The KM-60 is a
quality tuner which features “Stereo Beam®”
(indicates the presence of stereo program-
ming), a stereo noise filter, and the ease of
construction which characterizes the Strata-
Kit line. Critical stages are prealigned at the
factory, and the final touch-up for perfect
alignment is easily accomplished with the aid
of the built-in tuning meter. Level controls
are provided for the precise balancing of the
two channels, and an input attenuator is in-
chuded to prevent overloading of the front end
by nearby stations. The tuner is designed to
be the equivalent of a factory-wired Itisher
tuner.

Specifications: 11 tubes, 12 diodes; cascode

front end; 4 if. stages; ratio detector; 2
audio stages; meter tuning indicator; output
signal 2.0 volls; 4 outputs; controls—tuning ;
switches—selector, stereo filter, power; freq.
resp. +1 db from 20 to 15,000 cps (after de-
emphasis) ; signal-to-noise ratio 70 db; IHF
volume sensitivity below noise level: capture
ratio 2.5 db; selectivity 60 db; IHF usable
sensitivity 1.8 pv; AM suppression 50 db;
harmonic distortion (1009% mod.) 0.5% ;
stereo separation 35 db; time-division multi-
plex stereo circuit; drift 0.019% ; dimensions:
15%" wide, 4 13/18” high, 13” deep; weight,
18 Ibs. Price, $169.50. Fisher Radio.

HARMAN-KARDON

® Citation IIIX FM-Stereo Tuner. All the
complex stages pre-aligned and adjusted at
the factory. Features: wide-band circuitry,
excellent sound quality, built-in multiplex
adapter, and high stability.

Specifications: 7 tubes; Nuvistor front end;
3 1.f. stages; Foster-Seely detector; 2 audio
stages; Level & Balance tuning meters;
output signal 2 volts; 3 outputs; controls—

44

a.f.c.,, loudness, tuning; switches—on/off,
range selector, function, muting; freq. resp.
+0.5 db from 1 to 52,000 cps; signal-to-noise
ratio 75 db; IHF volume sensitivity 0 uv;
capture ratio 3.5 db; IHF usable sensitivity
1.65 nuv; AM Suppression 70 db; harmonic
distortion (100% mod.) 0.1% ; stereo separa-
tion 30 db; switching stereo circuit; solid-
state a.f.c. circuit; drift +5 kc; dimensions :
147" wide, 6” high, 121" deep; weight, 35
Ibs. Other features: Completely assembled FM
cartridge eliminates problems of i.f. align-
ment, oscillator adjustment, and lead length.
I'rice, $230.00. Harman-Kardon.

1. Award F50XK, FM-stereo tuner kit.. $129.95

HEATHKIT

® Transistor AM/FM-Stereo Tuner Model AJ-
43.

Specifications: FM: 7 transistors; grounded
base r.f. stage front end; 4 i.f. stages; ratio
detector ; meter tuning indicator; output sig-
nal 0.5 volts; 2 outputs; controls—tuning,
squelch, level, meter; switches—a.f.c., mode,
signal strength, on-oft ; freq. resp. + 1 db from
20 to 20,000 cps; signal-to-noise ratio 40 db;
ITIF volume sensitivity 1.0 uv; capture ratio
7.5 db; selectivity 80 db; IHF usable sensitiv-
ity 2.5 uv; AM suppression 35 db; harmonic
distortion (100% mod.) 1.0% ; stereo separa-
tion 40 db; automatic switching stereo cijr-
cuit; diode a.f.c. eircuit; dimensions: 15%”
wide, 5% ” high, 1434 " deep; weight, 18 lbs.
AM: 4 transistors; r.f. amp superhet circuit ;
3-gang tuning capacitor ; diode detector; 1 i.f.
stage ; meter tuning indicator; controls—tun-
ing, level, meter ; switches—mode ; IFIF usable
sensitivity 5 uv; IIIF volume sensitivity 3.0
wv; freq. resp. £3 db from 20 to 5000 eps:
harm. dist. 1.0%. Other features 10 ke whistle
filter. I'rice, $119.95. Heath Co.

1. Deluxe AM/FM-stereo tuner, model
AJ-41

......................... $119.95

2. Transistor AM/FM-stereo tuner,
model AJ-33 ... . $ 99.95
3. AM/FM-stereo tuner, model AJ-32 $ 89.95
4. FM-stereo tuner, model AJ-12 ... .. $ 69.95

KNIGHT-KIT

® KG-70 Transistor AM-FM-Stereo Tuner Kit.
All-transistor construction. Factory wired and
aligned I'M front end and i.f. FM-AM signal-
strength tuning meter. Edge illuminated dial.
Automatic stereo indicator light.
Specifications: FM: 15 trans., 15 diodes; 2
i.f. stages; ratio detector; 3 audio stages;
meter tuning indicator; output signal 1 volt;
4 outputs; controls—selector, tune; switches
—power, a.f.c.; freq. resp. +1 db from 20 to
20,000 cps; signal-to-noise ratio 30 db; selec-
tivity 3 db; IIIF usable sensitivity 2 pv; AM
Suppression 50 db ; harmenic distortion (10049,
mod.) 1% ; stereo separation 30 db; envelope
detection stereo circuit; dimensions: 117
wide, 23,” high, 914" deep; weight, 8 Ibs.
AM: 3-gang tuning capacitor; diode detector:
2 if. stages; meter tuning indicator; IIII
usahle sensitivity 3 uv. Other features: Built-
in ferrite loopstick AM-FM 300-ohm folded
dipole. Price, $99.95 less case. Walnut case,
$12.95, metal case, $5.95. Allied Radio.

1. KG-50, AM-FM-stereo tuner kit ..... $69.95
2. KF-90, AM-FM-stereo tuner kit ..... $99.95
3. KG-65, AM-FM turer ............. $49.95
4, KG-35, FM tuner ................. $35.95

LAFAYETTE

e KT-650. Multiplex output, low distortion,
silicon rectifier.

Specifications: 8 tubes; grounded grid front
i.f. stages; Foster-Seely detector; 1

end; 4

audio stage; EM-84 tuning indicator; ouiput
signal 1.75 volts; controls—variable a.f.c.,
level, tuning; switches—power; freq. resp.
+ % db from 15 to 35,000 cps; signal-to-noise
ratio 57 db; capture ratio 8 db; IHF usable
sensitivity 3 uv; AM suppression 48 db; har-
monie distortion (100% mod.) 0.15% ; reac-
tance tube a.f.c. circuit; dimensions: 14"
wide, 5” high, 117 deep; weight, 13% Ibs.
Price. $54.50. Lafayette Radio.

PACO

® Model ST-55MX FM-Stereo Multiplex Tuner.
Multiplex noise filter cancels high-frequency
noise without distorting the full frequency
range of the audio signal. EMS4 tuning eye
indicator for accurate station tuning and sig-
nal strength indication. Soft Gold, Solid Alu-
minum Control Panel.

Specifications: 12 tubes; grounded-grid {ront
end; 4 i.f. stages; Ioster-Seely detector; eye
tube tuning indicator; output signal 1.5 volts;
2 outputs; controls—tuning; switches—pow-
er, a.f.e., function sel; freq. resp. +1 db from
20 to 15k cps; JTHE usable sensitivity 2.5 uv;
harmonie distortion (100% mod.) 1% ; stereo
separation 30 db; matrixing stereo circuit;
reactance tube a.f.e. circuit; dimensions:
153%” wide, 55" high, 113,” deep; weight,
23 1bs. Price, $109.95 (less enclosure). 1’aco.
1. ST-55MXK, semi-kit
2, ST-25MX, FM-stereo tuner kit .....

(less enclosure)

H. H. SCOTT

o LT-110 I'M/mpz Tuner Kit. The new LT-110
utilizes the same front end used in the fam-
ous Seott 310D “Broadeast Moniter” tuner.
The front end and multiplex sections are pre-
wired and pre-aligned at the factory eliminat-
ing the need for elaborate test equipment in
alignment. The silver-plated front end. eopper-
honded-to-aluminum chassis and Wide-Band
design all eontributle to an IHI sensitivity of
2.2 microvolts. The L-T-110 uses a simplified
Ez-A-Lire method. Foolproof sterco indicator.

ey g

i3 m%“
s 5";
Bl e /»a

PN

Specifications: 9 tubes, 12 diodes; cascode
front end; 3 i.f. stages; ratio detector; 2
audio stages; meter tuning indicator; output
signal 1.2-2 volts; 4 outputs; controls—*Sonic
Monitor” selector; switches—stereo noise fil-
ter. age, “Sonie Monitor,” Pwr/Mono/Stereo/
Filter in; freq. resp. +1 (b from 30 teo 15k
cps; signal-to-noige ratio 60 db; IIITF volume
sensitivity 0 wuv; capture ratio 6.0 db; selec-
tivity 35 db; IHF usable sensitivity 2.2 pv;
AM Suppression 55 db; harmonic distortion
(1009% mod.) 0.89% ; stereo separation 30+
db; time-switching stereo circuit; drift 20 ke;

dimensions in case: 15%” wide, 51" high,
13%"” deep; weight, 12 1bs. Price, $164.95.
H. H. Scott, Inc.

1. LT-111, FM/mpx tuner . ........ $119.95

TUNER—AMPLIFIERS

ALTEC

® 708A Astro, AAM-FM Stereo Tuner-Amplifier.
This tuner-amplifier is typical of the best
grade of equipment that can be found in the
home and thus serves ideally for checking the
broadcast or recorded product in the exact
manner in which it will be heard by the final
listener-customer. It features power transis-
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Now you know
why you waited

KLH has just introduced a new speaker system
— the Model Fourteen — designed to accomplish two
objectives: — to reproduce music (1) with less distortion
and (2) with more bass than has heretofore been possible
for a small speaker system. Inside the compact enclosure
of this new speaker are a number of vital departures from
any speaker system ever produced before.

The Model Fourteen employs two extremely com-
pliant fuil-range speakers. The diameter of their cones is
only 3”. Their maximum excursion is ¥ ". This excursion
is controlled by the highest ratio of magnet power to
cone lightness ever engineered into a loudspeaker.

There are a series of problems involved in achieving
good bass response in a small speaker system. First, all
speakers roll off in the bass region. Small speakers have
higher resonant frequencies and roll off at higher fre-
quencies than large speakers. But a large speaker is not
effective in a compact enclosure. The conventional small
speaker is no better, since it cannot move enough air to
produce respectable bass.

In the Model Fourteen, part of the answer is a
small speaker with a very powerful magnet and long excur-
sion. This provides two great advantages — the ability to
move large volumes of air, and the precise control over
cone mavement necessary for freedom from distortion. It
also provides a problem, however, since the damping effect
of the heavy magnet increases at the lower frequencies.
This reduces the bass output of the speaker.

The rest of the answer is the first use, in a small

multi-speaker system, of a revolutionary technique which
we call frequency contouring. This technique was pioneered
by KLH in the now famous Model Eight FM Receiving
System and Model Eleven Portable Stereophonic Phono-
graph — each generally conceded to be the finest example
of its class yet produced. Incorporated in the Model
Fourteen is a passive electronic network which reshapes
the power output of any conventional amplifier to match
exactly the low frequency power requirements of the
speakers, so that their response curve remains flat far below
its normal roll-off point.

This technique can only be applied successfully
with speakers whose low frequency response is held
precisely to a profile of certain specific characteristics.
Only because the speakers used in the Model Fourteen
— including their impregnated paper cones — are designed
and manufactured in our own plant can they be held
to the rigid uniformity required for the use of frequency
contouring. No commercially supplied cones have the
necessary uniformity. No other manufacturer of small
full-range speakers produces its own cones.

The result is a range and quality of reproduction
you have never heard before in a compact speaker. The
Model Fourteen, at any given level of overall loudness,
will deliver more bass power, at lower frequencies, with
less distortion than any other speaker system in the same
range of cost or size.

The Model Fourteen’s dimensions are 18" x 14"
X 3%"”. The price is about $50. Wait no longer.

,""
|:' wnaabs
. .
[ : .
Ny seveeé

KLH RESEARCH AND DEVELOPMENT CORPORATION

30 CROSS STREET, CAMBRIDGE 39, MASSACHUSETTS
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tors in the output stage to provide transient
response as well as 55 watts output with low
heat generation. allowing the unit to be
monnted safely in fine executive cabinetry.

Npecifications: FM: Total of 18 tubes, 12
transistors, 5 diodes for set: cascode frout
end; eye tube tuning indicator; 1I1EF usable
sensitivity 2 pv: stereo separation 30 db
time division sterco circnit. AM: eye tube
tuning indicator: sensitivity 2.9 pv. AMPLI-
FIER: Freq. resp. 20 to 20,000 cps +1 db;
ITHEF music power output 27.5 watts peér chan-
nel; harmonie distortion, 1¢ at 20 watts
from 25 to 10.00M) ¢ps; sensitivity, input for
20-watt output at 1000 ¢ps—phono, 4 mv, aux.
450 mv; danmping factor 10; output imped-
ances 4, 8, 16 ohms: dimensions, 15” wide,
S5lg” high. 1414”7 deep; weight, 28 lbs. DPrice
$579.00. Altec-Lansing.

BELL

@ 2445-82 Niereo Receirer. The 2445-S2 face
plate is brushed-gold finish, and the case is
finished in walmnut-color vinyl-clad stecl. Am-
plifiers have individual bass and treble con-
trols. The tuner has meters for tuning and
antenna orientation
Npecifications: : 8 tubes: cascode front
end: 3 if. stages; ratio detector: 1 audio
stage; meter tnning indicator ; output signal
1.5 volts: 3 outputs: switches—mono-stereo
tape monitor, a.f.c., filter, contour ; freq. resp.
+ 2 db from 30 to 53k eps; signal-to-noise ratio
95 db; TITF volume sensitivity 1.2 uv; eap-
ture ratio 4 db: sensitivity 250ke — 6 db ; IHEF
usable sensitivity 1.8 uv ; harmonic distortion
(1009% mod.) 0.49 ; stereo separation 28 db ;
switching stereo circuit : reactance tube a.f.c.
circuit; drift +5 ke; AM: 4 tubes; superhet
circuit ; 3-gang tuning capacitor ; 2 i.f. stages ;
eter tuning indicator ; 1111 usable sensitivity
3 uvi IHE volume sensitivity 2 pv; freq.
resp. + 3 db from 30 to 8k cps: harm. dist. 1%.
AMPLIFIER: Freq. resp. 35 to 20k eps * 1 db
at 1 watt output; power bandwidth, 50 to 20k
cps; IIIF niusie power output 22 watts per
channel ; power output, rms, 18 watts per
channel ; harmonic distortion, 1% at 1 watt
from 35 to 20k cps: IM distortion 0.89% at 5
watts; hum and noise, 76 db below 22-watt
output; sensitivity, input for rated output—
phono, 3 mv, aux. 0.1 volts; damping factor
4; output impedances 4, S, 16 ohms ; inputs
—3 phono, 1 tape head. 1 tape amp, 1 aux;
dimensions, 17 3/16” wide, § 7/16” high, 13% "~
deep ; weight. 35 1bs. Price $319.93. Bell Sound.
1. 2425-52 30 watt AM-FM stereo
FECRIVET L. ..,

BOGEN

® RI'60 FM/AM Stereo Receiver. Combining
an FM/AM sterco tuner with an integrated
stereo preamplifier and 60-watt amplifier, the
RI’60, heart of the home music system. rep-
resents flexibility in a single unit. For KM
broadcasts, the RIP6G0 is equipped with a
“Stereo-Minder” indicator that lghts up when
a station iy transmitting in FM stereo. For
private enjovment of stereo, the RPGO has
Deen designed with an outlet on the front panel
for stereo headphones. Brushed gold finish
adds decorator look.

Specifications: FM: 10 tubes+ 6 diodes ;
grounded-grid front end; 3 i.f. stages: ratio
detector ; electronic cye tuning indieator; 5
outputs ; controls—program sel, mode, volume,
balance, bass treble, power, tuning ; switches
—rumble filter, seratch filter, loudness, tape
monitor, a.f.c., stereo filter; freq. resp. *1 b
from 20 to 20,000 cps ; signal-to-noise ratio 60
db; THF volume sensitivity 5 uv; eapture
ratio selectivity 40 db: IIIF usable
sensitivity 2.5 uv: AM suppression 50 db;
harmonic  distortion (100% mod.) 0.59% ;
stereo separation 30 db: time division stereo
circuit; reactance tube a.f.c. circuit ; drift 20
ke; dimensions: 15 13/16” wide, 5147 high,
15”7 deep; weight. 25 1hs. AM: 4 tubes 4 1
diode ; superhet circuit ; 3-gang tuning capaei-
tor; 2 if stages: electronic eye tuning indi-
cator; IIIF usable sensitivity 10 uv; IHI®
volume sensitivity 10 uv; freq. resp. 3 db
from 30 to 5000 cps; harm. dist. 19%. AMPLI-
FIER: Treq. resp. 20 to 30,000 cps +1 db at
60 watts output; power bandwidth, 50 to
15,000 cps : IIIF music power output 30 watts
Der channel ; power output, rms, 27 watts per
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channel ; harmenic distortion, 0.6¢, ar rated
output ; IM distortion 0.3¢, at 2.5 watts: hum
and noise, 50 db below 1 watt output ; seusi-
tivity, input for rated output—phono, 4.5 mv,
aux. 0.3 volts; output impedances 4, 8§, 16

ohms : inputs—2 phono, 2 tape head, 2 tape
amp, 2 aux. Price $314.95. Bogen.
1. RPFEQ FM-stereo rec., 60-w. amp. .. $279.95

2. RP100-BM FM-AM mono rec., 15-w $186.60

FISHER

® 500-(" 73-Watt Sterco Multipler Receiver.
The I"ISHER 500-C consists of an FM-multi-
plex tuner, a master andio control center, and
a Th-watt dual-channel power amplitier com-
bined on the same chassis. Featuring four
wide-band i.f. stages, three short-time-constant
Iimiters, and a 1-me-wide detector bandwidth.
Multiplex is derived by the use of a synchro-
nous _oscillator in conjunction with two Dbal-
anced diode bridges. The control center pro-
vides fucilities for tape monitoring, a full
complement of controls and filters., and an
carphone Jjack. “Stereo Beacon” aufomatically
switches the receiver between the stereo- awl
monophonic¢ modes of operation.

L % 8 & reese ®&F P
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Npeeifications: FM: 24 tubes, 6 diodes, sil.
rect.; golden synchrode front end; 4 if
stages : ratio detector; “‘Stereo DBeacon” and
meter tuning indicator ; signal-to-noise ratio
S0 db; THF volume sensitivity below noise
level ; capture ratio 2.5 db; selectivity 60 db;
IHF usable sensitivity 1.8 uv: AM suppression
better than 50 db ; harmonic distortion (1009,
mod.) 0.5¢ ; stereo separation 35 db: time-
division multiplex stereo circuit ; drift 0.019.
AMPLIFIER: Ireq. resp. 25 to 25,000 c¢ps
1.5 db at 2 watts output; power bandwidth,
20 to 20,000 cps; 1HEF music power output
7.5 watts per channel; power output, rms,
33 watts per channel; harmonic distortion.
0.5% at 75 watts at 1 ke ; IM distortion 0.7%
at 70 watts; hum and noise. S0 db below 75
watt output ; sensitivity, input for rated out-
put-phono, 3.3 mv, anx. 0.23 volts; damping
factor 10 ; output impedances 4, 8, 16 ohms ;
inputs-—+ phono. 2 tape head. 2 tape monitor,
2 aux: dimensions, 17%” wide, 534” high,
13%” deep: weight, 36% 1bs. Price $389.50.

Walnut and mahogany cabinets available,
Fisher Radio.

1. 400, 60-watt FM-stereo rec ...... $329.50
2. B0O-C, 75-watt AM-FM-stereo rec . $449.50

GROMMES

® 5020 30-Watt FM/AM Stereo Receiver. A
compict FM/AM receiver requiriug only two
speakers to complete the system. FM section
has flvwheel tuning. ‘stereo-sentry” tuning
indicator and a.f.c. Matched-ganged controls
simplify operation.

Npecifications: FM: 17 tubes + 11 diodes;
sgrounded-grid front end: 3 i.f. stages; bal.
ratio detector; bar tube tuning indicator:
controls—tuning. selector, loudness, balance.
bass treble: switches—stereo-mono, contour,
a.f.c. power; freq. resp. *1 db from 20 to
20.000 eps ;. signal-to-noise ratio 60 db: eap-
ture ratio 5 db; selectivity 300 kc; IHF us-
able sensitivity 4 uv; AM suppression 50 db;
harmonic  distortion (1009, mod.) 0.59 ;
stereo separation 35 db; switching stereo cir-
cuit ; reactance tube af.c. circuit; drift 10 ke ;
dimensions: 13%4” wide, 4 15/16” high, 1314”
deep. AM: superhet ecircuit; 2-gang tuning ca-
pacitor : 1 i.f. stage; bar tube tuning indica-
tor; IIIF usable sensitivity 10 uv; freq. resp.
*+3 db from 20 to 6500 c¢ps: harm. dist. 1.0¢%.
AMPLIFIER: Freq. resp. 20 to 20,000 eps £ 1
dh at 1 watt output; power bandwidth, 30 to
20,000 cps; IHF music power output 15 watts
per channel ; power output. rms, 15 watts per
channel ; harmonie distortion, 19 at 10 watts
from 40 to 15,000 cps; IM distortion 29, at
15 watts ; hum and noise, 72 db below 15 watt
output; sensitivity, input for rated output-
phono. 6 nv, aux, 0.25 volts ; damping factor
4.5 ; output impedances 4. 8, 16 ohms ; inputs
—1 phono. 1 tape head, 1 aux. Price $199.95.
Cover, $7.50. Grommes.

I. 500M 70-watt stereo rec. ........

$299.95

HARMAN-KARDON

® Model TA7000X 70-Watt AM/FM, FM-
Stereo Receiver. AM/FM and FM-stereo tuner,
stereo preamp with input facilities and con-
trols for every purpose, plus 70-watt amplifier
capable of driving modern speaker systems.
Npecial features: “Stereo Logic” circuit au-
tomatically switches tuner to sterco; stereo
light, stereo headphone, tape monitor, solid-
state power supply, massive output trans-
formers,

Npecifications: FM: 9
noise triode front end: 4 i.f. stages;
state Ioster-Seely detector ; IV Arsonval meter
tuning indicator ; output signal 1 volt: 2 tape

tube sections; low-
i solid-

outputs; controls—gain, blend, balance. tun-
ing. tone, funetion ; switches—stereo normal/
reverse, lo-cut, hi-cut, equal., contour, mode,
on/off; freq. resp. +1 db from 15 to 70,000

signal-to-noise ratio 70 db: IHK volume
sensitivity 0 uv; capture ratio H db; IHI us-
able sensitivity 3.2 uv; AM suppression 50 db;
harmonic  distortion (100% mod.) 0.1 ;
stereo separation 30 db; switehing stereo cir-
eitit ; reactance tube a.f.c. circuit; drift *10
ke, 4 tube; superhetrwdyne circuit; 3-
gang tuning capacitor; 2 i.f. stages; level
meter tuning indicator ; I usable sensitivity
80 uv; freq. resp. + 3 db from 50 to 5000 eps’;
harm. dist. 19, AMPLIFIER: I'req. resp. 12
to 70.000 cps *1 db at 1 watt output ; power
bandwidth, 40 to 30k eps; IIIF music power
output 35 watts per channel: power output,
rms, 30 watts per channel ; harmonic distor-
tion, 19, at 30 watts from 10 to 20k cps; IM
distortion 1% at 30 watts; humn and noise, 85
db below 30-watt output; sensitivity, input
for rated output—nphono, 2.0 mv, aux. 200 mv ;
damping factor 15; output impedances 4, S,
16 ohms ; inputs—2 phono, 2 tape head, 2 tape
amp. 2 aux: dimensions, 16” wide, 614” high,
13%” deep; weight. 40 lbs, D’rice $339.95.
Metal enclos., $12.95, walnut enclos., $29.95.
Harman-Kardon,

1. TA3000X 30-watt stereo FM-AM rec. $249.95

KLH

® Jodel Eight FAl Rccording System. A com-
plete I'M receiving system housed in two wal-
nut cabinets, each of which measures 103%” w
x5%” hx6%” d. One section consists of a

AT SR B R TN
tuner-amplifier ; the other section contains a
wide-range speaker system. Jacks are provided
to permit the use of the tuner section with
other equipment and for the addition of a
multiplex adapter. Weight 15 lbs. $159. Aux.
speaker $54. Stereo adapter, $104.00. KLII.

KENWOOD

® KW-40, j0-Watt Stereo Receiver. A complete
receiving system in a compact package includ-
ing AM, FM, FM-stereo, amplifier, and audio
control center.

Specifications: FM: 10 tubes, 4 diodes: 4
i.f. stages; ratio detector; 1 audio stage;
meter tuning indicator ; output signal 2 volts ;
2 outputs: eontrols—dimension : switches—
selector, a.f.c.; freq. resp. + % db from 20 to
20,000 cpx; IHIEF usable sensitivity 1.9 pv;

B2 2 4
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THE LATEST IN FEATURES:

« 24 transistors, 9 diodes « Built-in stereo circuitry « Auto-
matic stereo indicator « Automatic switching to eliminate
manual switching to receive stereo « Built-in Automatic
Frequency Contro! and Automatic Gain Control « Ad-
justable FM squelch « Stereo phase control « Filtered
stereo tape recorder outputs « Built-in AM & FM an-
tennas « Separate AM & FM tuning meters « Lighted
slide-rule dial « Flywheel tuning « Regulated power sup-
ply « Factory assembled FM tuning unit and 4-stage IF
circuit board « Concealed secondary controls behind
hinged lower front panel

FREE HEATHKIT CATALOG
; Fully describes owver 250 ex-
EEEREEREER - clting, easy-to-bulid Heath-
kit ‘products for Stereo/H
Fi, Amateur” Radio; L.
Marine, Educational, end

Home Entertainment. Ses
how you can save up to S0%)
on-equipment and have fun
doing It! Send for your iree
copy todayl
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NEW ‘ : =
ALL-TRANSISTOR

- ALL-MODE TUNER -
by HEATHKIT®

It's new, it’s deluxe, and it’s all transistor! That’s the Heathkit AJ-43 Trans-
istor Tuner featuring the very latest in solid-state circuitry for more features,
greater listening pleasure. Sensitive, automatic, and ready to capture any
broadcast your choose . . . up-to-the-minute AM . . . beautifully quiet FM . ..
and thrilling, natural FM Stereo! Truly deluxe . . . styled in tasteful tan vinyl-
clad steel to complement any decor, quietly . . . to match other deluxe Heath-
kit stereo equipment. If you prefer the finer things, the latest in the state of the
art you'll love the Heathkit AJ-43!

Kit AJ-43,18 Ibs., no monev down, $11 MO... ..o vuivnentiiinnnnnann. .. $119.95

Matching All-Transistor
Stereo Amplifier

For balanced performance and appear-
ance, choose the Heathkit AA-21 ... 28
transistors, 10 diodes, 70 watts! 28 tbs.
Kit AA-21, $13 mo. $139.95
Assembled AAW-2t, $16 mo. $167.95

e T A T T T 1

0O Enclosed is $ plus post- HEATH COMPANY

age, please send Model AJ-43

i
I
|
|

h I
Transistor Tuner Benton Harbor 41, Michigan !
|

O Enclosed is $__ pius post- |

age, please send Model AA. Name S
21 Transistor Amplifier i
§treet :

0 Please send FREE 100 page i

Heathkit Catalog City Zone State |




harmonie distortion (1009, mod.) 19 : stereo
separation 38 db; matrix stereo circuit: AM:
3 tubes, 1 diode, superhet circuit ; 3-gang tun-
ing capaeitor; 1 Lf. stage; meter tuning indi-
cator; switches—selector, a.v.c.; IHF usable
sensitivity 20 uv; freq. resp. + % «db from 50
to 15.000 cps. AMPLIFIER: freq. resp. 20 to
30.000 + L dbh; IHF music power outpnt 20
watts per channel; power output, rms, 18
watts per chaunel ; harmonie distortion, 19 ;
sensitivity, input for rated output—phono, 3
mv, aux. 0.03 volts; output inpedances 8, 16
ohms ; inputs—phono, tape head, tape amp,
aux, crystal; dimensions, 17%"” wide, 515"
high, 14” deep ; weight, 31 1bs. Kenwood Elect.

LAFAYETTE

® 1.A-226C 40-Watt FM/AM Stereo Receiver.
“P’ilot Monitor” Stereo indicator shows when
station is tuned to FM stereo multiplex broad-
cast. 2 3-gang tuning capacitors, front panel
stereo headphone receptacle.

Specifications: FM: 20 tube/7 diodes; ratio
detector; EM-84 tuning indieator ; freg. resp.
0.5 db from 20 to 20,000 cps ;. THIY usable
sensitivity 3.5 uv ; harmonic distortion (100,
mod.) 0.7% ; stereo separation 30 db; matrix
steveo eircuit; reactance at.e. eireuit:; dimen-

sions: 17%”  wide, 51" high, 15~ dee] ;
weight, 45 1bs. AM: 3-gang tuning capacitor ;
EM-84 tuning indicator: controls—concentric
bass/treble, blend volume, balance, dimension,
hun balance ; switehes—35-position progran
seleetor, mode, FM noise filter, rumble filter,
speaker/headphone switch, phase, loudness,
on-off, a.f.e,, spk. impedance. AMPLIFIER:
Freq. resp. 20 to 20,000 ¢cps £ 2 db at 40 watts
output ; I music power output 20 watts per
channel : power output, rms, 18 walts per
channel ;. harmonic distortion, 1.5¢% at 20
watts from 20 to 20,000 c¢ps: hum and noise,
65 db below 1 watt output; sensitivity, input
for rated output-phono 2 mv, aux. 0.1 volts :
output impedances 8, 16 ohms; inputs—4
phono, 2 tape head. P’rice $189.95. Lafayette
Radio.

PILOT

® Model 746. Integrated, high performance
AM/FM/IFM-sterco receiver. Kxcellent capture
ratio, extremely low distortion. Center-speaker
output, headphone jack, flywheel tuning, built-
in AM and FM antenna.

Specifications: ¥M: 9 tubes; cascode frout
end; 4 if. stages; ratio detector; 2 audio
stages ; center-zero meter tuning indicator :
outpnt signal 1.5 volts; 2 outputs ; controls—
tuning, volume, balance, bass, treble ; switches
—pDphono input selector. FM muting, loudness,
tape mon., rumble, funct. =selector, mode,
power (auto shutoff), spkr. selector, scrateh ;
freq. resp. £1 db from 20 to 20,000 cps; IHF
volume sensitivity 1.8 uv; eapture ratio 1 «b;
selectivity 44 db alt. channel; IHF usable
sensitivity 1.8 puv; harmonic distortion (1009,
mod.) 0.25¢ ; sterco separation 30 db: syn-
chronous switching stereo circuit ; drift 30 ke :
dimensions: 17%” wide, 6% high, 13 5/16”
deep. AM: 5 tubes; 3-gang tuning capacitor ;
2 i.f. stages; meter tuning indicator: 111K
usable sensitivity 3 uv; 1Y volume sensitiv-
ity § nv; freq. resp. £3 db from 20 to G000
cps; harm. dist. 0.5%. AMPLIFIER: Freq.
resp. 10 to 40,000 eps +1 db at 1 watt out-
put; power bandwidth, 22 to 23k cps; 11117
music power output 30 watts per channel ;
power output, rms, 22 watts per channel:
harmonic distortion, 0.5¢, at 22 watts from 30
to 15k eps; IM distortion 0.259 at 22 watts ;
hum and noise, 80 db below 22-watt output;
sensitivity, input for rated output—phono, 3.5
my, aux. 0.12 volts: output impediunces 4, 8,
16 ohms; inputs—4 phono, 2 tape head, 2
tape amp ; dimensions, 173%"” wide, 614" high,
13 5/16” deep. Price $309.50. Oiled walnut
enclosure, $27.50. I’flot Radio.

1. 610 FM-stereo 24-watt rec. ...... $199.50
with cover

2. 602MA FM-stereo 30-watt rec. .... $249.50
with cover

3. 602SA AM-FM-stereo 30-watt rec. .. $299.50
with cover

4. 654MA FM-stereo 60-watt rec. .... $329.50
with cover
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PIONEER

® SM-600 Tuner-Amplificr. The Pioncer SM-
600 tuner-amplifier is a complete stereophonic
receiver with an output of 40 watts per chan-
nel. It provides reception of all radio broad-
casts, including AM, FM, and FM multiplex
stereo, The preamplifier section is designed
for maximum versatility and is capable of ae-
commodating all forms of inputs.

ES

Specifications: ¥M: 10 tube : cascode front
end; 3 i.f. stages; Foster Seely detector : eyve-
tube tuning indicator; output signal 1 volt ;
1 output; controls—tuning; switches—a.t.c.
deteat, distant/loeal : freq. resp. +1 db fromn
30 to 15,000 ¢ps ; signal-to-noise ratio 50 db :
ITTF usable sensitivity 1.5 pv: AM suppression
60 db; harmonie distortion (100 mod.)
0.5% : stereo separation 30 db; time-division
switching stereo circuit; reactance tube a.f.c.
cireuit; drift 10 ke; AM: 3 tube ; super-
heterodyne eircuit: 3-gang tuning capacitor :
1 if. stage; eye-tube tuning indicator;
switches—bandwidth selector: IIIF usable
sensitivity 6.3 uv; freq. resp. £1 db from 30
to 15,000 eps ; harm. dist. 0.5%. AMPLIFIER:
Freq. resp. 15 to 100,000 cps +1 db at 0.5
watts output: 'HEF music power output 40
watts per channel; power output, rms, 27
witts per channel ; harmonic distortion. 19,
at 27 watts from 40 to 12,000 eps; IM distor-
tion 39, at 25 watts; hum and noise. 80 db
below 27 watls output; sensitivity, input for
rated output—phono, 2.3 mv, aux. 0.16 volts ;
damping factor 9: output impedances 8. 16
ohms: inputs—4 phono, 2 tape head, 2 tape
amp, 2 aux; dimensions, 17 45/61” wide,
0 5/64” high, 17 9/32” deep; weight, 37 Ibs.
Pionecr.

H. H. SCOTT

® 3j0B FM/MPX Tuner/Amplifier. The 3401
features: 1. Complete tape monitoring faeili-
ties, all controls operate on playback ; 2.
Powered third channel for direct connection
of remote speakers or for a three-speaker sys-
tem ; 3. “"Anto-Sensor’” cireuitry for fully auto-
matie operation ; 4. Indicator lights prevent
inadvertent use of Tuape Monitor control ; 5.
Convenient front-panel earplione receptacle
for private listening.

Specifications: FM: 19 tubes, 22 diodes ;
cascode front end; 3 i.f. stages; ratio detec-
tor; meter tuning indicator; ontput signal
1.0 volts; recorder output; controls—input,
selector, bass, treble, balance, loudness. tun-
ing; switches—rumble, scrateh, monitor,
comp., speakers, power ; freq. resp. + 1 db from
30 to 15k cps; signal-to-noise ratio 60 db: IHK
volume sensitivity 0 pv; capture ratio 6.0 db:
selectivity 35 db: ITII® usable sensitivity 2.2
uv ; AM suppression 55 db; harmonic distor-
tion (1009% mod.) 0.89 : stereo separation
30+ db ; time-switching stereo circuit ; drift 20
ke. AMPLIFIER: Freq. resp. 20 to 20k eps
*1 db at l-power output: power bandwidth,
20 to 20k cps: IHF music power output 335
watts per channel; power output, rms, 30
watts per channel ; harmonie distortion, 0.8
at rated power from 20 to 20k eps: hum and
noise, 80 db below 30 watt output ; sensitivity,
input for rated output—phono. 3, 9, 180 mv,
aux. 0.5 volts; damping factor &:1: output
impedances 4, 8 16 ohms: inputs—3 phono,
1 tape amp, 1 aux. 1 center-channel out: di-
mensions, 163" wide. 5%” high, 135" deep ;
weight, 35 lbs. Price $399.95. H. II. Scott, Inc.

1. 380 same as 3408 but with AM ..,. $459.95

SHERWOOD

® S-8000 IIT FM-Stereo 80-Wait Receiver.
This unit contains all of the electronies for a
complete home-musie system on a single com-
pact chassis. The S-8000 III features two 40-
watt amplifiers, complete with dual preampli-
fiers for phono and tape plus a highly sensitive
FM tuner with complete wired-in cireuitry for
receiving IFCC-approved M multiplexed
stereocasts. Just add speakers to complete
your stereo home hi-fi music systen.
Specifications: ¥M: 20 tubes, 3 silicon rect.,
9 diodes; cascode front end; 2 i.f. stages :
ratio detector; 2 audio stages: meter type of
tuning indicator: output signal 1.5 volts ; no.
of outputs, stereo pair; controls—FEM-tuning,
loudness, stereo Dbalance, hush, bass, treble,
phono gain: switchex—off-on, hi-filter. lo-
filter, phase rev, tape monitor. loudness con-
tour : freq. resp. £ 15 db from 20 to 20k cps :
signal-to-noise ratio 55 db: captuve ratio 2.4
db: IHF usable sensitivity 1.9 uv: harmonie

e g

distortion (1009 mod.) 4% : stereo separa-
tion 40 (b ; type of stereo circuit phase loaded
osc. and bal. syneh. detector; drift 15 ke.
Other features. *“‘interchannel hush’ or noise
squelch, tlywheel tuning. AMPLIFIER: Freq.
resp. 20 to 20k cps £ 14 db at 36 watts output ;
IHF music power oufput 40 watts per chan-
net; power output, rms, 36 watts per channel H
harmonie distortion, %% at 36 watts: hum
and noise, 75 db below 1 watt output : sensi-
tivity. input for rated output—phono, 1.2 mv,
aux. %4 volt; damping factor 5; output im-
pedances 4, 8, 16 ohms ; inputs—stereo phono,
stereo tape head, stereo tape amp, stereo aux.
Dimensions, 164" wide, 4” high, 14” deep ;
weight, 34 1lbs. Price $319.50. Case, $9.50.
Sherwood Electronic Labs.

TUNER AMPLIFIER
KITS

DYNAKIT

® FU-1 Tuner Kit plus FMA-2 Amplifier Kit.
Combination of two kits provides a 10-watt
mono tuner-amplitier for background listen-
ing, or as an auxiliary system for portable or
outdoor use. The FMA-2 fitx into the space on
the tuner which may alternately house a
multiplex adapter. The sole controls on this
unit are volume. tuning, and on-off switch.

The normal tuner outputs are unaffected.

Specifications: FM: 9 tubes ; cathode-cou-
Med front end; 4 i.f. stages: balanced-bridge
detector ; 2 audio stages: eye tuning indica-
tor; output signal 2 volts: 2 outputs; con-
trols—volume, tuning; switches—on-off ; freq.
resp, £0.5 db from 10 to 40k cps; signal-to-
noise ratio 70 db; IHF volume sensitivity 0
uv; capture ratio 5 db; selectivity 54 db;
I1IF usable sensitivity 4 pv; AM Suppression
63 db; harmonic distortion (1009, mod.)
0.259% ; drift 30 ke max.; dimensions: 13"
wide, 4” high, 8” deep; weight, 13 1bs. AM-
PLIFIER: Freq. resp. 12 to 35k cps *1 db:
power bandwidth, 20 to 20k cps; power out-
put, rms, 10 watts; harmonie distortion, 1¢;
at 10 watts from 30 to 15k cps; IM distortion
1% at 10 watts; hum and noise. 70 db below
10-watt output: damping factor 10; output
impedances 8, 16 ohms. Price $109.90. Dynaco,

Ine.
EICO

® 2536 FAM-Stereo Receiver Kit. An FM-stereo
tuner and a 36-watt stereo amplifier on one
chassis.
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