














































































































Effect of Phase Shift on Hearing

R. KLEIN and ). TRIBUTSCH®

More evidence relating to the never-ending controversy
over whether the human ear is sensitive to phase shifts.

the ear pcrcei\'es sound as a complete

pattern, rather than a series of fre-
quencies which comprise the parsticular
sound, and in order to preserve this pat-
tern, the phase relationship between the
fundamental and harmonics must be
maintained. We feel that the ear per-
ceives sound as a series of frequency
components, in the manner of a harmonic
wave analyzer, and that phase relation-
ship between these components bas no
bearing on the basic structure of the
sound. In order to establish this, we
conducted a simple experiment in our
own laboratory. This experiment made
use of a complex wave consisting of a
60-cps fundamental and a 180-cps third
harmonic. These frequencies were chosen
to permit easy duplication of the experi-
ment.

The equipment was set up as shown in
Fig. 1, and the 180-cps source varied
just enough to create a slowly changing
phase shift between the two frequencies.
We could detect no audible change in
the character of the sound as we shifted
phase between the fundamental and the
third harmonic. The oscilloscope how-
ever, showed a marked change in the
shape of the pattern, the extremes of
which are shown in Fig. 2. This indi-
cates that the ear is not sensitive to phase
shift between frequencies contained in
a complex wave.

Anyone duplicating this experiment
must make sure that the 60-cps source is
free of harmonics. A filter may be used
to attenuate harmonics to a Jevel of 0.1
pec cent or less. Another point of cau-
tion is the power amplifier, which must
have extremely low hum, certainly in-

THE STATEMENT HAS BEEN MADE? that

* Eleetronic Systems Corp., P. 0. Boz
6293, Milwaukee, Wis.

1John W. Campbell, “Sineward distor-
tion in high fidelity amplifiers,” Auplo, De-
cember, 1961,

audible at the maximum levels used.
This is necessary to prevent the forma-
tion of beat frequencies between un-
wanted harmonics and the 180-cps
source. If these beat frequencies were
present, it might give the impression that
varying the phase relationship is actually
changing the tone of the complex sound.

We do not wish to imply that nature
made a mistake by making our ears in-
sensitive to phase changes. As a matter
of fact, it is probably necessary that our
cars do not detect phase changes be-
tween fundamentals and harmonics in
a complex wave shape—if they did, con-
siderable confusion could result. If
sound from one source were to reach
your ear from two different paths, one
direct and the other a longer path due
to reflection, cancellation or reinforce-
ment would occur, depending upon the
relative phase angles o%’ the sounds at the
car, if phase affected sound. Also, the
resultant wave would be changed in
phase; the amount of phase shitt that
would occur depends on the wavelength
of the sound and the length of the di-
rect and reflected paths. It can then be
scen that varying amounts of phase shift
will occur with different frequencies.
This will produce a definite change in
wave shape, due to phase shift between
fundamental and harmonics. In this ex-
ample, we have mentioned the effects of
only two sound paths. However, under
ordinary conditions, sound may reach
the car by many paths, which results in
even further disturbances to the phase
relationship of the frequencies con-
tained in the original sound. Therefore,
it can readily be seen that if the ear did
rL_'-spond to patterns rather than frequen-
cies, the character of the sounds we hear
would be continuously changing with
changes in our relative position to the
sound source.

It should be pointed out that in some
cases phase cancellation will cause the
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Fig. 1. Block diagram of set-up used in authors’ tests.
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Fig. 2. Scope potterns resulting from
different phase relations between 60-cps
fundamental and third harmonic.

partial or complete elimination of some
frequencies contained in a complex wave
shape. This changes the character of the
original sound, but is due only to the
fact that some frequencies present in the
original sound have been reduced in
amplitude or eliminated, and not be-
cause the phase relationship between
{fundamental and harmonics has been
altered.

At this point, a cerrain amount of con-
fusion may result from the use of the
term “phasing” in connection with stereo
sound systems. To define exactly what
phasing refers to in this case, let us use
the following example. If a single fre-
quency is simultaneously fed to both
channels of a stereo playback system so
that the output at both speakers is equal
in amplitude, and both channels are in
phase, the cones of the left and right
speakers will move in and out together
at the same instant of time. This will re-
inforce the sound heard by a listener
standing directly between the two speak-
ers. But if one of the channels is 180-
deg. out of phase with the other, the
cone of one speaker will move in while
the cone of the other moves out at the
same instant of time. This will cause re-
duction in sound heard by the same
listener. Phasing, as applied to sterco
sound systems, describes an electrical
condition of the system.

The fact that the car cannot detect
changes in phase in stereo listening,
other than the electrical phasing just
mentioned, can be demonstrated with a
sin}}lyle experiment. Connect a sterco am-
plifier to a pure single-frequency source
(say 2000 cps), with one channel fed
directly from the source and the other
through an adjustable phase shifting net-
work. Connect the vertical input of an
oscilloscope to the direct source and the
horizontal input to the phase-shifted
source, which will allow the amount of

(Continued on page 50)
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JBL
full-range
HIGH EFFICIENCY
loudspeakers
deliver

THE SMOOTHEST, CLEANEST SOUND THIS SIDE OF LIVE PERFORMANCE

James B. Lansing Sound, Inc., makes the most eflicient loudspeakers in the world. At high levels and low,
response is smooth, clean, complete. Definition is impeccable. They are without equal when it comes to
reproducing transients. They clear the steepest wave front with room to spare, carry plenty in reserve for
instantaneous peaks even when reproducing a full orchestra at realistic listening levels. And they don’t need
public address power to do it. JBL full-range speakers have earned an unchallenged reputation for possessing
“presence;’ the elusive quality that spells the difference between total musical re-creation and mechanical-
sounding reproduction. JBL transducers remain alone in their field, the only units made with voice coils at
least one-fourth the diameter of their cones, with rigid cast-aluminum frames, with advanced magnetic cir-
cuitry free of wasteful stray fields. Big voice coils stiffen the cone for precision bass response. Big voice
coils are attached directly to high frequency radiators for brilliant high-end reproduction. Big voice
coils formed of aluminum ribbon wound on its narrow edge submit a large amount of conductor to the
numerous lines of force in the long-circumference magnet gap. This is essential to high efficiency. It also
takes precision construction lo create the tight electrical and mechanical coupling that is directly related
to efficiency. These JBL speakers are made with the precision usually reserved for the manufacture of scien-
tific instruments. You can hear the difference. It’s the difference that makes the eyes light up, that fires the
old enthusiasm of the most sophisticated audiophile. Turn one on. Turn it up full. Treat your ears to the

original magic of high fidelity.

THE JBL D130 THE JBL D131 THE JBL D123 THE JBL D208 and D216
The classic 15”7 full-range preceision Never before or since has so much The original compact 12” Joud- 8” transducers mazle with the same
transducer, 4”7 voice coil, dural engineering and care been Javished speaker, only 33" deep, 37 voice precision workmanship that goes into
dome, 16 ohms. on a 127 unit. 47 voice coil, 16 chms. coil, 16 chms. larger JBL speakers. ‘.’."’ voice coils.
D208 ic an 8 ohm unit; D216, 16
ohms.

These high efficiency precision transducers are designed for use in exponentially-tapered horn or bass-reflex acoustical enclosures.

PRODUCTS OF JAMES B. LANSING SOUND, INC., ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, CALIE
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Folklore From Hungary. Orch. and Chorus
“Duna’” Ensemble, Budapest,
Belva Vavrinecz.

Westminster WST 17008 stereo

This companion dixe to Westminster's rec-
ord of Bartok's “Three Village Scenes” (AU-
p10, June, 1962) is nominally the sort of pop-
nlar, state-¢ponsored folk music that is now
produced in qnantity throughouf the iron enr-
tain world but itg idiom derives astonizhingly

from DBartok's own twin sources, anfhentie
old-type Hungarian folk musie (untouched

and unarranged) plus the dissonant instru-
mental idiom that Bartok was able to create
ouf of it for his own “classical” use.

The music even sounds like Bartok. But it
is Bartok well watered-down in comparigson
with the real thing. Just play a few numbers
as performed by this skillful and enthusiastic
engemble, then listen to the “Villuge Scenes”
of Bartok, composed 45 yvears ago, and note
how much more telling, how ineredibly vigor-
oux, is the older work!

Stil), as such popular music goes, this “folk-
lore™ is well up to standard for its type,
matehing the hest that comes from Russla,
and many another country, on the Monitor
label. The Bartok influence is healthy, adding
a hit of dissonant spice to an otherwise pretiy
soggy harmony; the tunes are the best Hun-
garian—probably also aided by Bartok via
the famed Bartok collections made in the
early yearg of the century. Good record.

MORE CLASSICS

Brahms: Symphony #1. Pittsburgh Sym-
phony, Steinberg.
Command CC 11011 SD stereo

A companjon recording to Command’'s
highly successful Second Symphony, released
last fall, this is an equivalent performance,
briskly modern, quite rapid for the most part
but poetic and musienl throughout, with good
phraging and expression. These two can be
taken a3 the best of the np-to-date musical
approach to Brahms, contrasting with equally
legitimate performances in an older manner
that move more slowly, dwell at length on
the Romantic expression, tend towards a
somewhat heavy, “dark brown” quality that
is probably very much what Brahms intended,
in hig own day. (On the other hand his own
performances would never have sounded tired
and dull, as some of the more massive ver-
sfons Inevitably do now).

Brahms isn’t around any more and so his
musie muost sink or swim in Twentieth cen-
tury style, for better or worse. The Stein-
berg “solutlon” to the updating problem
should keep the old man afloat a while longer.

Command's recording technique matches
the Steinbergz modernity, In the earlier Second
Symphony, the striking close-up view of the
orchestral insides now seems to me 2 bit too
revealing, bringing to the fore a good many
unimportant accompaniment figures and the
like which are best left where Brahms put
them in the first place, largely submerged in
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RECORD REVUE

Edward Tatnall Canby *

the total sound. This newer mike job some-
how seems to have been re-thought. Perhaps
it's just a different piece of musie; but my
impression is that here the mikes plek up
lexs of the uninteresting musical innards,
more of the real inner beauty that is always
worth highlighting via the recording art—
so unimaginable in Brahms' own day. In any
case, this is surely a fine example of en-
lightened microphone techniqne, making the
most of the musical material in terms of re-
cording itselr.

Debussy: Images for Orchestra (Gigues;
Ibéria; Rondes de Printemps). Stravinsky:
Symphonies for Wind Instruments. Ravel:
Pavane pour Une Infante Défunte. L’Orch.
de la Suisse Romande, Ansermet.

London CS 6225 stereo
(mono: CM 9294)

The peculiny French-Swiss temperament of
this musical team, ont of Geneva, iz {deal
for these colorful and now somewhat old-
fashioned masterpiecegs of Trench Impres-
sionism, hringing out the impressfonistic
shimmer of moods and eolors, the once-so-
new color-harmonies, the ever-gorgeous in-
strumentation, with a freshness of sound that
is: enhanced hy London’s ever-gorgeous stereo
recording.

The Stravingky work is tossed inte the
pot for reasons more lterary than musical—
the “Symphonies™ were dedicated to Debussy.
(As n sort of fnneral piece they also tie in
with the Ravel funeral dance, the “Pavane
for a Dead Princess”,)

As usual in recordings of the hig compound
Debussy guite. the London annotntor doesn't
know s tune when he hears one. Ie ascribes
“Gigzues” only vaguely to the DBritish Isles.
(Perhaps they reeanll “unpeopled landscapes
ag imaginary as the Allemonde of Pelleas
and Melisande'” ig his explanation). This, ob-
viously, beeanse he doesn’t recognize the main
Debussy theme, heard constantly throughout,
as the ultra-familiar Scotrish border tune,
“The Keel Row”! The Debussy “Jigs” are
clearly British-Scoteh-Irish in concept.

The guite's sections actually, are three im-
pressionistie visits fo three geographic areas
—Britain, Spain and France. “Roundes de
Printemps” is supposed to have tunes from
Wesdtern Prance in it ; if so, they are probably
as familiar to most Frenchmen ag “The Keel
Row™ is to most of us, not including London's
commentator.

Franck: Symphony in D Minor. Detroit
Symphony, Paray.
Mercury SR 90285 stereo
(mono: MG 5085)

Franck: Piano Quintet in F Minor. Clifford
Curzon; Vienna Philharmonic Quartet.
London CS 6226 stereo
(mono: CM 9294)
Here are two noble attempts to bring back

the mystical-Romantic atmosphere of César
Franck’s rapidly fading masterpleces and, in

terms of these dynamic “ontlander” perform-
ers and in the dynamic medium of steren,
neither succeeds very well

Oddly enough, César Franek bloomed best
in the lesurely days of the 78 record—when
there were so many record sides to fill, any-
way, that it wasn’t even worth trying to
hurry things up. Now, on long-play, Franck
is paradoxically too nervous, too hurried, not
well projected as musie. The big moments
of typically Fronckinn emotion are some-
how misunderstood, played down, by-passed.
Distressing to an old Franck fan.

Paray is I'rench, all right, but he bounces.
IIe moves in a hurry, with zest and musical
vigor. The gentle Iranck, In Detroit, is xome-
how given a chrome-plate streamlining that
merely makes him scem more out of date
than he is. Not bad—and many new listéners
will perhaps be helped by the hurry. Not
thoze of ug who remember how we first henrd
the ftypiecal TFranck harmonies, the breath-
taking changes of key, the ever-so-Romantic
pauses, the sweetly poiznant melodies all the
same shape, always rising on the second
phrase above the first . . . these fhings, alus,
are played down mnow in favor of dynamic
progress. Progress to where?

It isn’t twelve-tone music, thig, though it
was a precursor. Its effects are those of
harmonic contrast—at liesure and savored to
the full. You can't rush it.

A similar effect 1s heard in the even more
dated Quintet, a magnificent *‘live” piece for
an old-fashioned chamber-styvle concert, the
performers working themselves into a posi-
tively visible lather or, alternatively, rumi-
nating at length over the perfumed Franckian
moodiness, On records, it just doesn’t go. Too
noigy, too ruminative, by turns. And again,
these performers do the streamlining et
somehow managing to migs the very moments
for wlich Franck was most loved In their
urge to get along to the next and the next
and the next, and so, t0o the end.

For me, the eénd of both these works was
an antielimax. With all due respects, 1t just
seems to me that these performers don’t hear
Franck a8 he once was heard, and played.
Probably inevitable. The o¢ld man really is
pretty dated, right now.

Bach: Choruses and Arias from the Saint
Matthew Passion. Seefried, Toepper,
Fischer-Dieskau, etc., Munich Bach Choir,
Choir Boys, Richter.

Deuische Gramm. 136233 stereo

Here is an excellent condensation, a few
major items out of the huge “St. Matthew
Passion”, performed, as can be seen, by some
of the top stars of German singing plus an
expressive nnd sincere Bach chorus and a
bateh of little-boy angels of convineing purity.
[t makes a porgeous choral stereo record and
should be a fine Introduetion to “big Bach™
for those who would like to try this moving
and immense sort of musical experience.

I wish DG wounld remove itself from ity
eternal yellow trade-color. Thig dise has a
handsome reproduction of “The Last Supper”
which is nullified by the garish yellow plaque
above it.
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Bach: 15 Two Part Inventions; 15 Three
Part Inventions. Ralph Kirkpatrick, clavi-
chord.

DG Archive ARC 3174 mono

The Jittle Inventions, sone for each key, are
familinr to all keyboard students amateur
and pro. Their proper vehicle is the clavi-
chord, the tiny, table-top personal instrument
that, before the piano, was the only kexboard
machine capable of loud and soft expression
via the performer’s finger pressure. (Organ
and harpsichord both featured fixed tonal dy-
namics for each “gtop” or set of sirings, re-
mardless of the amount of push on the keys.)

The claviehord also is the only keybonrd
instrument ever to have provided a vibrato
via finger motlon—up and down, in this case.
The tiny strings can searcely be heard aeross
a silent living room but thefr very fragility,
plus the mechanism by which the hammer is
also the bridge, allows a change of piteh
through varyving pressure on the key. A much-
prized effect In earlier days, though Xir-
patrick does not make extensive use of it
in these works, rightly.

This recording poses & neat technical prob-
lem. The recorded level is mnecessarily at
standard, on a par with that of other types
of recording on dise. The instrument is so
tiny, however, that a proper level must be
set via the home volume c¢ontrol—almost
inaudibly faint—or the sound is rendered
gross and ugly, amplified far above its in-
tended impact. Thus we have here an abso-
lute recording, ji.e., one that has no room-
liveness of its own and must be reproduced
literally, at the actual sound-level of the
original source, for proper effect. Interesting.
If vou will do so, muintaining the necessary
mouselike silence in your own living room,
you'll be rewarded with some delightful Bach,
of a delicate and whispy sort that is musi-
cally the stronger for its faintness.

The Kirkpatrick Interpretationg on thig ex-
tremely difficult little instrument (it plays
vielently sharp if you use too much finger
pressure) are somewhat restrained and oc-
cagionally a bit nervous—understandably so
-—but otherwise are moidels of good taste.
This i part of a major keyhoard series in
which this American performer covers the
enfire non-organ keyhoard repertory of the
composer,

Shostakovitch: Symphony #5. Minneap-
olis Symphony, Skrowaczewski.
Mercury SR 90060 stereo
{(mono: MG 50060)

I like this new Minneapolis conductor with
the utterly impossible name, He is of the neo-
Romantie school, tending towards liesurely
tempi and emotjon, whereas hig predecessor,
Dorati, represented the now =slightly out-of-
date steel-foundry approach.

This Shestakoviteh Iifth ji8 neo-Romantic
in itself, and the Sk--—--—---— {nterpretation.
avoiding the unctuousness of the Stokowsgki
gchool, fivens things with a lghtly modern
touech while maintalning a reasonably poetic
expression in Keeping with Shotakovitch's
mood.

I'm not one of those who feel that this
composer was forced by the Russian state to
compose in an official manner. He was, of
course, foreed in an outward sense; hut this
mugic wag in him and remains his. out of
himself, State or no State. Somebody else
might simply have folded up and quit, or
compoged himself into qnick oblivien via
defiance,

It isn’t a “great” symphony at all and
it’s often pretentions, as is go much in Shosta-
koviteh. But the wonderfully expert colors
and rhythms, the skillful construction and
dynamie dramua, make it always worth hear-
ing. Under very good auspices in this case. &

LIGHT LISTENING

(from page 10)

goprano, alto, tepmor, baritope and bass sax.
The ensemble work i3 intricate but it is still
possible to follow the antics of each player.
Whatever their costumes, there’s nothing
ragged in the playing of these clowns. Im-
peceable team work {s behind each stunt they
carry off with seeming nonchalance. Outstand-
ing items are Ruagging the Scale, a Barney
Gongle complete wlth racing effect and an
elaborately hesitant Chicken Reel. There 18 no
kidding arcund, however, where the sound of
the recording is concevned. Instrumental
presence 18 very good. In several selectlons
the bass saxophone located at far right will
send any well-Intentloned woofer into a
proper tizzy.

Bror Kalle’s Kapel: Danish Delight
Capitol ST 10306
The Ol'Calliope Man Visits a German
Hofbrau
Reprise R 6015

The tourfst making plans to visit Europe
this swnmer cannot say that the record pro-
ducers weren't rendy for him before the
season began. By mid-Mareh, even the newer
Inbels were on the market this year with the
sort of music you could expect to find in the
Continent’s more informal places of entertain-
ment. Authentle music recorded on the scene
in foreign locales has long been available in
the “Capito]l of the World"” series but a step
into native lore is a new one for an outfit
such as Reprise. As more Americans sample
local color at first hand, recordings of this
type should gain an increasing share of the
market. Of the {wo records sampled here, the
Capitol in stereo and the Reprizge in mono, the
Danish item recorded in Copenhagen hasn't
the faintest suggestion of American influence.
Composer-conductor Bror KKalle (Uncle Carl)
leads a small orchestra in the infectious folk
tunes of Denmark. The polkn, the fast waltz,
the hopsa and the schottishe are all repre-
sented In this sampling of Seandinavian night-
life. One familiar element §n this potpourrl is
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the accordian of Mogens Ellegaard who Infro-
dueed Amerfean audiences to this sort of fare
a few years ago during his appearances here.
Ellegaard’s single accordian disc on another
labe]l (Vox STVX-426090) remains to this doy
the outstanding example of Seandinavian ae-
covdian arlistry. This guy ik reully al home ¢n
that keyboard. Most of the releages in the
“Capitol of the World” series have been avalil-
able solely in mono but the bright, unclouded
sound of this album indicates that stereo

presents no mysteries to Danish engineers.
The German Hofbrau musiec on the Reprise
release has a number of American tunes mixed
in for good measure. These are garnished, as
are the middle-European favorites, with the
sound of the tipel, musette and Swiss hand
bells. The calliope mentioned in the title of
the album may keep away some listeners who
tend to associate that ingtrument, quite under-
standably, with the out-of-tune set of pipes
once parl of every cirens. There is really no
canse for concern here. The ecalliope heard
sparingly in this rvelease has a very mild and
bland sound. At no point does it dominate
the Sande and Greene Fun-Time Band in
bouncy versions of such established favoritzs
as Beer Barrel Polka, O Mein Papa, Lili Mar-
tene, and Two Hearts in TFhrec-Quarter Time.
P >3

IF YOU ARE MOVING

Please notify our Circulation Departmant
at least 5 weeks in advance. Tha Post Office
does not forward magazinos sent to wrong
destinations unless you pay additional post-
age, and we can NOT duplicate coplas sant
to you once. To save yourself, us, and the
Post Office a hoadache, won’t you please
cooperate? When notifying us, please give
your old address and your new address.

Circulation Department

RADIO MAGAZINES, INC.
P. O. Box 629, Minaola, N. Y,
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(cataleg price will be 3.92.5.95)

MONO OR STEREO

MORE BEST OF THE DUKES OF DIXIELAND, VOL. 2

. . . Tremendous public’ demand for AUDIO
FIDELITY's special 2.98 offer of The Best of the
Dukes of Dixieland (now a collector’s item) has
stimulated this new release at the same low
price! But . . . the offer is limited! BUY NOW
AND SAVE UP TO $3.0D.

Mono— AFLP 1964 « Stereo—AFSD 5964

FREE! pp

Complete catalog—
fully illustrated

with complete
selection listings

for each record—

mono and stereo.

Send for your copy now!

Audio Fidelity Records are produced with true
Stereophonic Curtain of Sound recording tech-
nique and the highest standard in high fidelity!
AVAILABLE AT YOUR RECORD SHOP, OR WRITE TO:

AUDIO FIDELITY, INC., Dept. A7,
770 Eleventh Ave., New York 19, N.Y,
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TAPE GUIDE

(from page 29)

and play it on the old wmit. If the hiss is
still excessive, the cause can be a defective
tube in the playback preamp, magnetized
heads, incorrect playback equalization, or
possibly some fault in the rest of your
audio system which peaks the high notes
(as a poor speaker might do). If the hiss
disappears when playing a fresh tape, the
fault would lie in the record amplifier, con-
sisting perhaps of a faulty tube, excessive
treble boost or a defective bias oseillator
that produces excessive distortion and
therefore noise.

Does the hiss become pronounced only
after copying a tape originally recorded on
the old machine? If so, the mnew machine
might be at faunlt. This can easily be
checked by recording and playing a tape on
the latter.

If neither machine alone develops ex-
cessive liss, but the two together do so in
the copying process, the reason may be as
follows. Many tape machines, at least in
the past, did not follow the principle of
supplying all the treble boost during re-
cording in order to maximize the signal-
to-noise ratio. Instead, they employed some
treble boost in recording and some (an
appreciable amount) in playback. Such a
machine would reproduce more tape hiss
and tube noige than one which limits treble
boost to the record mode. Still, the increase

e
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LYREC SM-8/3A Synchronous Drive

THE NEUMANN MASTER DISK RECORDING LATHE AND THE LYREC 3 SPEED SYNCHRO-
NOUS MOTOR*— Together, they produce flawless fidelity disks for many dis-
criminating companies coast-to-coast. The moror, constructed of the finest
Swedish steel, is actually three separate motors in one, operating without
belts, gears, or chains, for the greatest possible synchronous precision. World
famous for condenser microphone craftsmanship, Neumann has spared
nothing to achieve the ultimate in disk recording. Everything is included:
standard U.S. inspection microscope, stylus heating, vacuum chuck turncable,
suction fixtures, automatcic cutrcer lifc, and much, much more. All lathe
models are equipped with the same LYREC synchronous drive. Prices range
from $4975 (pictured above) to $12,000 by purchase or lease. Whether
you're planning your first lathe, considering an addition, or converting your
present lathe to the LYREC synchronous drive, write or wire collect for com-

plete information to Dept. L.

*Electronic 16 2/3 rpm speed converter available as an accessors.

GOTHAM AUDIO CORPORATION

2 West 46 Street, New York 36, New York (212) CO 5-4111
In Canada: J. W. Wooeds & Co., Box 158, Don Mills, Ontario

in hiss and noise might be marginal, that
i3, not so great as to be especially notice-
able. However, when a tape made on such
a machine is ecopied, the extra hiss and
noise, added to the hiss and noige that in-
evitably occur in the copying machine, may
raise the hiss level to bothersome propor-
tiong, Keep in mind that when tapes are
made and copied on the best of machines
the hiss level rises. This is a problem that
has plagued commercial recorded tapes.

Copying at reduced speed should cut
down the apparent amount of tape hiss,
primarily because of the reduced treble
responge. Copying at reduced speed will in-
crease your distortion if you try o main-
tain the same ultimate signal-to-noise ratio.
Unfortunately, there is very little one gets
for nothing in electronies,

Recording From FM-stereo Broadcasts

Q. I hope that you may be able to help
me with a recent problem. I have two stereo
lape recorders, one using a 100-kKe bias
frequency, the other a 70-kc bias frequency.
On recording from FM mulliplez I gel ex-
cellent recordings from the 100-kc recorder
using bulls erased tapes with the erase head
disconnected since the erase head only adds
noise. When using the 70-kc recorder I get
a signal of about 6000 cps vmpressed on
the recording at a level only aboul 20 db
below the recorded signal. Of course this
makes the tape unusable.

A. In order to make it possible to dis-
tinguish between the left and right auvdio
signals, the F'M-stereo broadecast containg
a 19-ke pilot signal. The multiplex receiver
generates a 38-ke signal in order to separate
the L and R signals. The 19-ke pilot enables
the tuner to produce at 38-ke signal which
is accurate enough in frequency and phase
for stereo separation. Depending on the
design of the multiplex receiver, harmonies
of the 58 ke may appear in appreciable
quantity at the output of the tuner, along
with the L and R signals, These harmonics
are 76 ke, 114 ke, 152 ke, and so on. They
beat with the bias-current frequeney, pro-
ducing sum and difference frequencies
What apparently is happening in your case
is that the 76-ke harmonic beats with your
70-ke bias frequency, producing a differ.
ence signal of G000 cps, which is what you
claim to be hearing.

There are two possible cures. One is to
install a filter either at the tuner output
(each channel) or at the tape recorder in-
put (each channel). You might ask both
the manufacturer of the tuner and of the
tape recorder about a suitable filter. You
might try building a simple trap yourself,
consisting of an inductor in series with
a capacitor; this combination is placed in
parallel with the output of the tuner (each
channel). The resonant frequency of tho
induetor-capacitor network should be 76 ke.
The induetor can be a 2.5-mh r.f. choke,
and the capacitor would be determined by
the formula C=25,000000/f2L; where C
is capacifance in pf, f is frequency in ke,
and L is inductanee in mh. For a resonant
frequency of 76 ke, with an inductance of
2.5 mh, C turns out to be about 1750 pf.
Instead of using an r.f. choke as the in-
ductance, you could use a TV width eoil
with an adjustable ferrite core. This would
enable you to tune the filter to exaetly the
bias frequency.

The seeond course is o increase the oscil-
lator frequency of the tape recorder to at
least 92 ke, or deerease it to 60 ke or less.
Thereby the difference frequency hbetween
the 76-ke harmonic and the oscillator fre-
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queney would be at least 16 ke, which is
outside the audible range, at least for
adults. Either change in oscillator fre-
quency involves problems. The higher oseil-
Iator frequency might well result iu your
erase lead not working effectively, be-
enuse of its inereasing impedance as fre-
queney rises and because of inereased losses
due to self-capacitance of the head's wind-
ings. Also, you would have to increase the
amount of bias enrrent supplied to the
record head, beeause the impedance of that
liead rises in the same way, and soon, The
lower oscillator frequemncy would increase
the likelihocd of beat notes between the
oscillator frequeney and the harmonies of
the higher audio frequencies. Again, you
would probably have to adjust the amount
of bias eurvent supplied to the record head,
this time downward. Probably you wouldn't
have to do anything about the erase head,
unless by chance it was overheating be-
cause of too much current going through it.

The preferable course seems to be to in-
troduce a 76-ke filter.

About two weeks after the above answer
was mailed, the following was received from
the same reader: “I followed your sug-
gostion and obtained two 1.5-10 mh TV
width controls and used them in series
with two 0.0018 ceramie dise eapacitors.
I put thege in parallel with a 76-ke signal
from an audio oscillator and adjusted the
the slngs of the width controls for mini-
mum output as viewed on an oseilloscope.
I mounted the two filters in an aluminum
box on the shielded cable from the wmulti-
plex adaptor to the stereco preamp. The un-
wanted signal was gone, Thank you for
vour advice.”

Automatic Tape Shutoff

Q. The automatic shut-off feature when
the tape breaks or zomes {o the end of
the reel is wery desirable. My tlape re-
corder does not have this feature. Can il
be modified?

A. T can only agree that an automatic
shut-off is a desirable thing. But it is a
fairly sophisticated mechanism, and there-
fore you ordinarily find it ouly on the ex-
pensive tape machines. Not only must it
stop the transport mechanism when the
tape breaks or runs out, but it must provide
proper braking of the reels so that the
tape doesn’t spill, possibly getting snarled
among the heads, capstan, pinch roller, and
so forth. Furthermore, it must in no way
interfere with tape travel: it must not
prevent intimate contact between the tape
and the heads, and it must not induee wow
and flutter. Possibly the manufacturer of
vour unit has a solution. (See North C.
Ham’s article on page 23 of the June, 1962,
issue, ED.)

That Strange Sound Again

Another reader has sent in some com-
ments about the problem of a “strange low-
frequency sound” which was brought up in
the January, 1962, issne. James B. Williams,
316 Dixie 8t., Minden, Louisiana, writes:
“] had the same trouble and after two trips
back (to the store where I purchased my
tape recorder) the trouble was still there.
The trouble with mine was in the oscillator
coil. This particular eoil was designed
wrong; I put in a new one with the same
results. I changed every part in the oseilla-
tor cireuit and finally in desperation I re-
moved the case from the eoil, leaving the
coil held in place by its leads. That did it.
I don’t have the least idea why, but brother
when it works like it does now, who cares?
Hope you can forward this to the writer in
trouble.” E
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This advertisement is reprinted from JOURNAL OF THE SOCIETY OF MOTION
PICTURE AND TELEVISION ENGINEERS a/7d JOURNAL OF THE AUDIO
ENGINEERING SOCIETY for the benefit of AUDIO readers
seriously engaged in quality microphone applications.

1he superiority of new Altec
Dynamic Microphones is all the
more amazing when you discover
their moderate price!

There are six dynamic microphones in Altec’s new profes-
sional studio series. Each sets new standards of performance
and durability in its class. Each offers distinctive features
of significant value to the professional user, especially since
the highest price model is yours for under $100.00! Let’s

take a look at some of these features:

FR@@F of T
Superior Performance :

Each Altec 684A Omnidi-
rectional and 685A Cardi- == =T -

i AR NGRS b S T SRR
R A R
=7 4 RS
L::e.-..' T | BT = 'f -‘I_:_-:
Lo | IS HE=—

=, | 4 ! i angt 1 3 - U
Trieresiiwnfesatesvasaeelea e anoTas B0t da

oid Microphone comes to -

you with its own certified
calibration curve made on
a Brnel & Kjaer Graphic Recorder.
In the entire professional field, this
practice is unique with Altec. The one
shown here is typical of the 684A. The
curve you receive gives visnal proof of
the remarkably smooth response pro-
vided by your Altec Microphone,
BALANCED PAIRS FOR STEREO: For stereo
work, any pair of 684A or 685A Micro-
phones is perfectly matched in perform-
ance characteristics. The calibration
curves offer rapid means of assuring
yourself of this balance.

DESIGNED FOR RIGOROUS PROFESSIONAL
USAGE: The exclusive sintered bronze
filter positively bars all foreign matter.
These Altec Microphones may be used
safely in any situation the professional
engineer finds himself; not only in a
protected studio, but anywhere —a

ALTEC 684A OMNIDIRECTIONAL MICROPHONE
Frequency Response: 35 to 20,000 cycles « Output
Impedance: 30/50, 150/250, 20,000 ohms « Dut-
put Level: —55 dbm/10 dynes/cm? » Hum: —120
db (Ref.: 10-? Gauss) Price: $78.00 net

~ %

ALTEC 686A LAVALIER MICROPHONE
Frequency Response: 70 to 20,000 cycles » Output
Impedance: 30/50, 150/250 ohms » Output
Level: —55 dbm/10 dynes/cm?  Hum: —120 db
(Ref.: 10- Gauss) Price: $45.00 not

OTHER ALTEC DYNAMICS PRICED FROM $42.00 + ALYEC MINIATURE CONOENSER MICROPHONE SYSTEMS:

metals grinding mill if need be. Only
Altec offers this absolute protection
against the gradual degradation of
quality common in ordinary micro-
phones that can't prevent dust, mois-
ture, and minute ferrous particles from
restricting diaphragm movement.

Also featured are diaphragms of in-
destructible polyester that cannot be
damaged by blasts, shock, impact —
designed specifically for rigorous usage
in any professional applications.

EXCLUSIVE ALTEC MICROPHONE EXCHANGE
POLICY: After expiration of normal full
year guarantee, you may exchange an
inoperative microphone for a compar-
able new unit at a fraction of original
cost. This Altec policy is unique in the
industry; offered to better serve micro-
phone users. :

ALTEC 685A CARDIOID MICROPHONE

SHOWN IN ALTEG 181A BOOM MOUNY

Frequency Response: 40 1o 16,000 cycles « Dutpot
Impedance: 30/50, 150/250, 20,000 ohms ¢ Output
Leyel: —S4 dbm/10 dynes/cm?2 » Discrimination:
Average front-to-back, 20 db ¢ Hum: —120 db

(Ref.: 104} Gauss) Price $96.00 net

for specific engineering details, call your nearesl Altec
Distributor (listed in your Yellow Pages) or write Depl. A7M

ALTEC LANSING
CORPORATION

A SUBSIDIARY OF LING-TEMCO-VOUGHT, INC.
1515 South Manchester Avenue, Anaheim, California

©1962 .

Altec @
Lansing

Corp.

omnidirectional, $236.00; Cardiod, §275.DO. + Altec offers a complete line of microphone accessories including
a

4]

desk and floor stands, switches. w

| and boom mounts.



“JAZT and all that

CHARLES A. ROBERTSON

STEREO

Sounds Of Synanon
Pacific Jazz Stereo 48

Istablished four years ago at Santa Monien,
California, as a refuge for drug addicts and
a place where vietims can work together to
cure themselves, Synanon JHouse is drawing
national attention since recent visits by tele-
vision cameras and the people from Time and
Life. As the articles and photo essays cite the
importance of the resident jazz combo in
morale building, this album rounds out the
story by presenting the music actually heard
daily in the common room. The septet makes
no effort to copy the latest jazz trends or turn
out something commercial enough to cash in
on all the publicity, and the program consists
entirely of originals by members. Some sound
joyous and full of hope, while others are
wholly introspective yvet marked by a feeling
of confidence and repose. Just as Synanon
hears little regsemblance to ordinary institu-
tiong, the group itself is refreshingly unlike
any now playing the clubs.

Readers of Down Beit were among the first
to become informed abour the foundation
through dispatches from West Coast editor
John Tynan, who continues to send in regular
reports on help mugicians are receiving there.
Nearly all the enrrent septet has remained
two years or more, and Tynan relntes individ-
aal case histories in the liner notes, nlong
with an account of Synanon's struggles to get
gtarted. Bnough experienced players to form
the nucleus of a jazz combo are usually in
residence, but Tynan and his fellow editors
always point out that musicians form only a
small percentage of all dope users and are no
more apt to succumb than members of other
professions. But newspaper headlines ave re-
served for the arrest of jazz personalities, and
the higher figures quoted for doctors and
nurses are jnst so wmany statisties to the
majority of readers. As a sure cure hus yet
to be aiseovered, there is no telling which
group lolds the best recovery record. Musi-
cians would be hard to beat for laek of re-
sponse to compulsory (reatment though, and
time served in & federal hospital rarely results
in anything more than a temporary cure,

Among the techniques developed under
Charles 18, Dederich, who has hended the
foundation from the beginning, are several

which seem to take vicissitudes of the jazz life
into account. “No dope fiend wants to get
well ; he wants to want to get well,” is one
of the sayings at Synanon, and the doors are
open around the clock so as not to turn away
anyone acting on a sudden impulse. This con-
venience lhias undonbtedly saved quite a few
vigitors from ending up in court. After win-
ning a battle against aleohollsm five years
ago, Dederich took the methods which proved
suecessful in hig own case and adapted them
to aid addictg in curbing the desire Yor nar-
coties. Some of the psychology of Alcoholies
Anonymous is used, especially during the jm-
portant period of flnal rehabilitation. It is
here that many institutions fail, and the num-
bers of patients who go back on drngs shortly
after being released i8 one of the most dis-
rouraging aspects of the entire drug problen.
The part Synanon's jazz combo plays in pre-
paring for the first few months of scuflling is
not to be underestimated.

Before checking in at Synanon, most of the
septet had spent terms in various institutions
without finding the help they required. Arnold
Ross, pianist and leader by virtue of his
twenty-five years experience in jazz, worked

42

fifteen of those vears with Jack Jenney,
Vaughan Monroe, Harry James and Glen
Miller's Army orchestra before acguiring a
drug habit while on a tour of Europe. Joe
Pass has played guitar for nearly the same
length of time, but the jazz reputation he so
richly deserves was never attained because of
a continual bout with drugs that started soon
after lenving high school. David Allan, whose
trumpet style recalls an early ageocintion with
Chet Baker, served in Army bands in the
Pacife during World War II and nearly fin-
i{shed an economics course at Whittier College
before nareaties took over. As prior stretches
were servied by each In respective government
hospitals loeated at Camarillo, Fort Werth
and Lexington, a more widely freated three-
some would be hard to find in any group.

Despite an inability to win a lasting victory
over drugg, Ross worked as arranger and con-
ductor of the Bob Crosby and Spike Jones
television ghows, in addition to appearing as
pianist during the last ten years on nuerous
LPs under such leaders as Nelson Riddle,
Dave Pell and Billy May. Not only does he
contribute three originals and solo strongly
throughout, but a good ghare of the album’s
hnee must stem from his passing on words
of advice to other members, If Synanon had
existed to permit his meetlng with Joe Pass
to take place a deeade ago, their story might
he much dilerent. Instead of interment in
commercinl groups, the gunitarist would have
made a valuable partner, on the basis of pres-
ent performance, or set out on an illustrious
career a8 a single.

Because of the group's therapeutic nature,
jnstrnmentation dependg upon the players at
hand and js rather unusual. Greg Dykes blends
in with the trumpet on baritone horn, and his
solos betray the fact that he alse is a valve
trombonist. The {ifth mao in theé rhythm see-
tion is conga drummer Candy Layton, whose
amatenr standing or good taste prompis him

ise more vestraint than most profes-
3ill Crawford, a former clarinet stu-
dent at the New England Conservatory of
Music, also took up drums since arriving at
Synanen, and bassist Ronnie Clark was onece
associated with Don Cherry and Billy Higging
of the Ornetle Coleman quartet. The septet’s
strong polnt is a spirit that should endure.
even though future events lorce members (o
seck a livelihood for a time in Twist outfits,
The American Federation of Mu ns loeal,
instrument manufacturers and interested citi-
yens have all contributed to Synanon, and not
the least among the well wishers is Dick Bock,
whose skill as a producer makes the sounds
come alive.

Jeanne Lee and Ran Blake: The Newest
Sound Around
RCA Victor Stereo LSP2500

These two neweomers are likely to cause as
much talk as Ornette Coleman did a season
or so ago, especially since RCA Victor is giv-
ing this album a promotional push. As there
is no question about their heing far-out, any
arguments probably will be based on which
partner holds the lead at any given moment.
The pair met while students nt Bard College,
where they were graduated in June a year
azo, and continued to rehease arter arviving
in Manhattan to pursite separate careers,
Entering an amateur night contest at the
Apollo Theitre as a lark, they scored a hit
and were brought back for three more weeks.
This album marks their professional debut,
bug several jazz clubs are showing interest in
signing contracts.

Observers of the musical scene during the
last thirty yvears will detect much of the old
among the new, even though the famillar
sounds are in a stramge setting. Ran Blake's
wide dynamics and use of tone clusters come
straight from Henry Cowell by way of Thelo-
nions Monk's eccentrle rhythmsg and uncanny
timing. It is hardly proper to call him an ac-
companist, at the totally improvised nature
of the performmance often permits the pinnist
to take over the lead from the singer. Jeanne
Lee, in tnrn, appears to know a lot about mod-
ern pianists and sings more than once like
Cecil Taglor plays. At least, she is working
on one of the few unique styles to come along
in quite a while, and where it will 2o from
here is anybody’s guess, Greater varlety in
programing woulld help next time, partienlarly
two or three additicnal numbers similar to
Bril Blues, and When Sunny Gcta Dlue.
Yeorge Duvivier assists on bass, and the tun
inelude Lover Man, Blue Maonk, Summertime,
Laura, and Where Flamingos Fly. Bach gets
ope chance alone, with Plake delivering a
sermon of his own on Church On Ruszell
Street, which happens to be located in Hart-
ford, Connecticut. All the new sounds scem to
have confused the engineers, and the singer
rerains in one chanuel during her lovely solo
Sometimes I Feel Like A Motherless Child.
But the sterpo versian gives purchasers some
leeway to place the pianist in the best per-
spective.

Billy Strayhorn And The
Johnny Hodges, Soloist
Verve Stereo V/V68452

The number which ends this set would serve
a8 an appropriate album title, for mew jnzs-
men are more touched with stardust than
Johuny Hodges. One slight drawback stands
in the way of mging the Hongy Carmichael
tune on the cover, [t happens to be a show-
case for Lawrence Brown’s trombone, and the
featured soloist’s alto sax takes a secondary
role for the first time in the entire program.

Orchestra:

Hodges has earned the rest, having just
landed after completing a personally con-

ducted tour of hig special part of the Illing-
ton universe. Eight compositions that Hodges
helped make famous during the productive
1937—1943 period are revisited, including
Jeep’s Blues, Gal From Jo¢’s, I Got It Bad,
and Don’t Get Arownd Much Anymore. Harvy
Carney and Shorty Baker solo once or twilee,
but the occasion is primarily one for Hodges
10 tiake eare of numerpus requests for fresh,
stereo remalkes of these particular ritles. His
answers are beautifully phrased as always
and more generous than usual.

The orchestra DBilly Sirayhorn picked to
head is the full Duke Elingten ecrew, with
pianist Jimmy Jones sitting in, but contract
restrietions preclude proper billing. As a re-
ward for keeping Hodges in orbit, the hand
steps out on its own during a new pair of
blues originals, with Cat Anderson’s trumpet
breaking through the stratosphere on Jwice
A-Plenty, and Tailor Made. Thanks to Rudy
Van Gelder's fine engineering the band sounds
like Ellington of the Golden Era omee again,
and the tonal textnres of Hodges
ballad were never more velvety and luxuriant,

The Limeliters: Through Children’s Eyes
RCA Victor LSP2512

Robbinsdale Chorale: Folksong U. S, A.
Audio Fidelity AFSD5965

Sing Along With Jonathan And Darlene
Edwards RCA Victor LSP2495

Long before the craze gained momentum
nationally, Sing Along was a popular pastime
among children at camp or in school. It re-
mained for The Limeliters to return this
strenuous form of zroup activity to its proper
place, with the aid of seveunty elementary
achonl pupils at the Community Theater in
Berkeley, California, last year during Christ-
mas vacation. Also returned to favor ls the
folksy repertoire typieal of such gatherings
and the stereo version of (e live perforn
ance in Al Schmitt’s spacious recording opens
up the auditorium to all outdeors. The trio
goex over big by not playing down to the
voungsters, whe even take in stride Lou Gott-
lieb's easual dropping of “identify with" in
one of the introductions. They respond with

(Continued on page 48)

AUDIO @ JULY, 1962



AUDIO e JULY, 1962

the incomparable new

SERIES M33

HIGH FIDELITY PHONOGRAPH CARTRIDGES

NOT HOW MUCH? BUT HOW GOOD?

According to United Press' Preston McGraw, the Shure series M33 cariridges
are ''so good that a hard-shelfed listener might suspecl Shure engineers of
not knowing what they had when they hung a price tag on them."

We knew, all right, Mr. McGraw. It's just that we don't believe the best
sounding cartridge need be the most expensive. The new Series M33, aiter all,
was developed by the same team of engineers who developed the redoubtable
Shure M3D series .. .the world's first truly high fidelity stereo cartridge.
Numerically, Shure has made more highest-quality stereo cartridges than any
other manufacturer—and they're used by more critics and independent hi-fi
authorities than any other. Chronologically, Shure had a two year head start on
the others. In short, Shure has {earned how to make these critical components
in the kind of quantities that result in lower prices,

THE SOUND OF SPECIFICATIONS

Again quoling Mr. McGraw: ''Professional engineers are largely impressed by
specifications, and the specifications of the M33 (except for compliance) are
not unprecedented. But {he way il sounds is somelhing else again. The M33
puls flesh and bones on specifications, /I brings out sound from records that
more expensive carlridges do not.”

He's right. To begin with, Shure specifications (as published) are not
theoretical laboratory figures, or mere claims . .. they are actual production
standards. 20 to 20,000 cps. response may appear average. But what the bare
specifications don't show is that the M33 series goes right through the audible
spectrum without a hint of the break-up prevalent in most other cartridges.
Also, it is remarkably free from disconcerting peaking at this frequency or that.
Result: absolutely smooth, transparent, natural sound re-creation. (Inciden-
tally, where would you find a record that goes from 20 to 20,000 ¢ps. with genuine
music on it?)

Separation is over 22.5 db. at 1000 cps. Much more than necessary, really.
Ageain, the separalion figure doesn't show that the M33's separation is ex-
cellent throughout the audible spectrum. No cross-talk between channels.
Even when an oboe plays.

And the matter of compliance: 22 x 10-6 cm. per dyne for the M33.5.
Now there's a specificationl According to Mr, McGraw, the Shure
stylus feels like a “'loose tooth.” And so it should. The incredible
compliance of the M33-5 gives it the ability to respond instantly to
the manifold and hyper-complex undulations of the record groove.
Superiar sound is one outcome of the superb compliance.

Another is lhe ability to track the record at low foree. The
M2323-5 will track at forces as Jow as any other carlridge on

the market {oday.

SPECIFICATIONS M33-5 M33-7

Channel Separotion (at 1000 cps) Over 22.5 db Over 22.5 db
 Frequency Respbnse 20 to 20000 cps 20 to 20,000 cps
:Oumul Voltage (per channel, at 1000 cps) & mv 6my
Recommended Load Impedance (per channel) 47,000 phms 47,000 ohms

Compliance; Verlical & Lateral 22.0 x 10~% cenl. 20.0 x 10-% cent.
per dyne per dyne

Tracking Fores ¥% fo L5 grams 1.5 t0 3 grams
Inductance 600 millihenrys 600 millihenrys
D.C. Resistance 750 ohms 750 phms
Stylus: 0008” diamand 0007° diamand

Terminals 4 terminal. (Furnished with adapters far 3-ferminal
stereo or monaural ese.)

Mounting Centers Fits Standard %5~

One other item: if your tracking force is 4 to 6 grams, the even lower cost
M77 Stereo Dynetic will deliver the best sound you can possibly get from
your cartridge-arm combination.

THE ULTIMATE TEST

Give a listen. In fact, compare the Shure M33 series with any other cartridge,
regardless of price, in A-B tests (we do'it all the time). If you are not impressed
with the distinct difference and greater naturalness of the Shure, don't buy it.
That's punishment enough for us.

PRICES:
Why spend more than you musi? M33-5 and M33-7 net for $36.50 The M77
is only $27.50

If you insist on Shure when you buy, you can demand more from the rest of
your system when you play . . . write for literature, or still better, hear them at
your high fidelity showroom: Shure Brothers, Inc., 222 Hartrey Avenue,
Evanston, lllinois.




MIXER
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YOU WON'T FIND
THIS CONTROL ON
ANY OTHER PA.
AMPLIFIER
IN THIS
PRICE
CLASS

Mixers aren’t new. But one that will fade
and blend two program sources with a single
control is. That's one of the exclusive features
on the new Harman-Kardon COMMANDER Series
of public address amplifiers. Equally unique,
yet typical of the exceptional value of this
product group is an Anti-Feedback Filter which
increases sound output by 100% under diffi-
cult acoustical conditions and Multiple Inputs
for still greater installation flexibility. That’s
not all! The popular priced COMMANDER Series
includes features usually reserved for costlier
“deluxe” equipment such as: master volume
control; input for magnetic cartridge; outputs
for tape recorder, booster amplifiers and both
25 and 70 volt speaker lines; locking covers;
DC on filaments of hi-gain stages, ete. Get all
the facts now. Write Commercial Sound Divi-
sion, Harman-Kardon, Plainview, L.I., N.Y.

|

l Name,

| Address, =
l City State 2

kardon

ABOUT MUMC

Harolad Lawrence

PHILHARMONIC HALL

HE Pummsryoxic Hann at Lineoln
T(_‘enl'rfr opened its doors to its first audi-

ence on May 27, It was no gala oceasion,
however. Workmen had unveiled the ex-
terior a few days before, hut visitors had
to hung for the opening in the high wooden
fence that surrounded the huilding, proceed
{Lhyongh a corridor filled with construetion
dust, and up the fire staircase leading to
the auditorium. Inside the rectangular
room, it was apparent that much work re-
mained to be done: bare wooden slats sur-
rounded the stage, many of the acoustical
“clouds” (see below) were unpainted, the
gold-upholstered seats were not all prop-
erly installed, and there was an over-
abundance of white plaster surfaces. No
orchestra was tuning up off stage; the only
“instrument” to be played was a eannon of
the type used at yacht races (page 45).

In front of the stage, a long table had
been set up af which the hall’'s architeet,
Max Abramovitz, and its chief acoustieal
designer, Dr. Leo Beranek, presided. My,
Abramovitz reviewed the architectural fea-
tures of the aunditorium. The lack of pro-
scenium, he said, was designed to create a
feeling of intimacy between the performer
and the audience by climinating the formal
division Dbetween playing and listening
areas. Avpother factor engendering this at-
mosphere is the height of the three terraces
sloping toward the stage; the highest of
whieh is lower than the lowest seat in the
upper level of Carnegie Hall, 106 acoustical
“clouds,” suspended from the ceiling, served
as a reflective path to “bring in” the audi-
ence sonically from all parts of the hall.
Through the use of lighting, a 98-rank pipe
organ, located behind a wooden grill at the

back of the stage, could be made to disap-
pear from view when not in use. The eolor
scheme of blue and gold was exeeuted in
the following manner—blue ceiling, gold
acoustical clouds, blue walls, gold seats
(tones ranging from lemon gold to coffee,
which, as Ross Parmenter noted in 7'he
New York Times, May 28 “gave the sug-
gestion of an expanse of ripe wheat.”),
gold terraces, and gold for the acoustically
“transparent” screening v front of the
organ. On both sides of the stage, special
booths for television cameras had been con-
structed, the windows of which would be
covered by sliding panels when no broad-
casting is in progress. The total eubage of
850,000-feet places Philharmoniec Hall in
the category of a large auditorium. The
orchestra platform is G61-feet wide; the
seating capacity ig 2612, with 1378 in the
Orchestra, 309 in the Loge, 442 in the Tirst
Terrace, and 402 in the Second Terrace. At
the upper level, the hall is 100-feet wide.
(Boston’s Symphony Hall ig 75-feet wide,
Vienna’s Musikverein 63 feet, Amsterdam’s
Concertgebouw 95 feet, and New York’s
Carnegie Tall 100 feet.) Philharmonie Hall
ix 139-feet deep. Mr. Abramovitz and his
staff have taken info consideration the
intermission period in designing the hall:
“The audience will not have to spill out on
to the streets and sidewalks,” but instead
will stroll through a spacious plaza located
between Philiarmonic HMall and the New
York State Theater.

The quest for “intimacy” was earried
ever into the acoustical design of the hall,
Dr. Beranck veported. As a prelude to his
work, he dispatched various members of his
staff to several cities in Europe, the United
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States, Sonth Ameriea, and the Middle East
in order to study the leading halls. In addi-
tion, musicians, conductors, and musie
crities were consulted on “esthetie” points.
Among the details sought were: 1. rever-
beration period; 2. dimensions; 3. materials
used in construetion; and 4. age of hall.
Dr. Beranek injected a personal note on
the subject of the kind of “sound” he hoped
to achieve frankly expressing a preference
for “rich bass,” He noted that in two of
the world’s finest music auditoriums, the
Musikverein and the Concertgebouw the
walls were primarily of plaster. Thin wood,
he said, leads to reduced bass and a “more
brittle” sonie result,

It is relatively easy to achieve acoustical
and musical intimaey, he said, in a hall
whose capacity is not above 1600 seats.
The problems mount, however, in propor-
tion to the inerease in audience. Low ter-
races, acoustical elouds, and a proscenium-
less stage, he hoped, shonld solve them.

Hope was an important element in the
business of designing halls for concert
music. For, as Dr. Beranek readily ad-
mitted, it is impossible to prediet exactly
how an auditorium will sound, even after
the most exhaustive research has been ae-
complished. With this in mind, a certain
flexibility was built into the design of Phil-
harmonie Hall. The back and side walls of
the stage have been provided with a four-
feot space so that experiments can be car-
ried out after the official opening of the
hall for an indefinite period of time. As
required, reflecting panels or absorbing ma-
terials may be placed in this passage, A
jury ecomposed of musicians and engineers
will listen to rehearsals and meet regularly
to discuss their impressions. The entire
scope of repertoire will be auditioned, from
solo reeitals to opera and symphonic per-
formances, in classical, romantic, modern,
and, as Dr. Beranck put it, “super-modern”
compositions. Thus, the hall will not be
“fixed” acoustically. Thanks to the side and
back passages, a eontinuous process of
“tuning” began to take place, beginning
with the first orchestral rehearsal of the
New York Philharmonic on Monday, May
28, through a period of “from 1 to 40
years." A special work has been commis-
sioned by Lincoln Center for the “tuning’:
Daniel Pinkham's Catacoustical Measures.

In reply to our query regarding the rever-
beration time of the hall, Dr. Beranck states
that the period would lie between 1.85 and
1.95 sec., with the ultimate goal of 1.9 see.
(Carnegiec Hall's reverberation period is
1.7 sec., and that of the Coneertgebouw and
Musikverein Halls 2 see.

Sinee the subway trackg run within 56
feet of the building’s foundations, Dr.
Beranek had the foresight to rest the hall
on lead-asbestos pads and vibration isola-
tion points. A comparison of noise level
readings made in the cellar of Harvey's
bar (now demolished) and the hall's base-
ment, reveal that the hall is dowu 15 to 30
db in rumble, and virtually undetectable.

The eannon concluded the program with
4 bang caleulated to expose rattles, loose
parts, and metallic vibrations in the hall.
The rvesounding shot demonstrated that
Philharmonic Hall was tight as a drum.

Now, as Dr. Beranck stated it, “we shall
liear very soon what our (musical) prob-
lems are.”
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WHAT
CARTRIDGE
SHOULD YOU
USE IN

YOUR RECORD
CHANGER?

HE selection of a cartridge for use with a record changer-—mono

or stereo—would appear to pose no special problem. Yet, there are
certain things to be censidered.
A cariridge that tracks at some featherweight fraction of a gram may
introduce problems if the record changer arm is nof capable of track-
ing at that force. To adjust it, and attempt to use it at such a low force
may introduce complications. Joe Marshal, noted audio authority, dis-
cussed this in his article INSIDE THE CARTRIDGE (High Fidelity Maga-
zine, Jan. 1962)—"An attempt to reduce needle pressure with an wrm
not designed for low necdle pressure will usually result in high distor-
tion due to loading the needle with the mass and friction of the arm.”

Induced hum is another problem to be considered and anticipated with
a magnetic cartridge. The very nature of the magnetic cartridge
makes it an efficient hum transducer. In the field of an unshielded AC
motor, it is prone to reproduce hum in the loudspeaker system.

The record changer owner must male fairly certain that the tracking
apabilities of the arm and motor shielding are suitable for use with
a magnetic cartridge. He ean avoid these complications, and enjoy
superlative performance by selecting a ceramic stereo cartridge.

Sonotorie was the first to develop the use of ceramics in piezo-electric
phono pickup applications. And today, the new Velocitone Mark II
cartridge stands out as one of the most notable attainments in high
quality record reproduction. The Velocitone Mark II tracks at 2 to 4
grams — well within the capabilities of any record changer arm. And
it will perform in the magnetic field of an entirely unshielded motor
without the trace of magnetically induced hum,

With magnetically induced hum and stylus force problems out of the
way, here’s the kind of performance you can expect from the Veloci-
tone: usable frequency response from 20 to 20,000 cycles (*13 db
from 20 to 6,000 cps; =1 db to 17,000 ¢ps). Output is 11 my. per channel
with better than 30 db separation over the entire audible spectrum.

The Velocitone is provided with matched equalizers (no tools re-
quired) so that it operates as a constant velocity device, and can feed
dirvectly into the ‘magnetice’ phono input of any stereo preamp. What's
more, the Velocitone’s performance is unaffected by extreme tempera-
ture and humidity changes. A universal terminal plug assures easy
installation.

The Velocitone Mark II, priced at $22.25 with two 0.7 mil turnover
diamond styli, gives you, in effect, two cartridges for the price of one.
Diamond/sapphire $19.25; dual sapphire $14.75. Ask your hi-fi dealer
to demonstrate the new Velocitone Mark 11, the cartridge that is per-
formance-matched to your yvecord changer. Write.

SONOTONE" CORPORATION

ELECTRONIC APPLICATIONS DIVISION e EIMSFORD, NEW YORK
CANADA: ATLAS RADIO CORP., TORONTO '

CARTRIDGES ¢« SPEAKERS * TAPE HEADS *» MIKES
ELECTRON TUBES +« BATTERIES *» HEARING AIDS




NEW PRODUCTS

o Slim Speaker Systems. The new Good-
mans “Slimform’ speaker line features

three models all in genuine hand-rubbed
oiled-walnut veneer cabinets, constructed
stock and acoustically
inclndes an 8-in.
midrange,

lined.
driver, 6-in.
33 -in. high-fre-

of 3 -inch
Model G-1
closed-back

quency tweeter, and a frequency response
of 40 cps to 17,000 cps. Model G-2 includes
2 10-in. driver, 6-in. closed-hack midrange,
33 -in. high-frequency tweeter, and the
same frequency range as the G-1. Model
G-3 includes three 8-in. woofers, a 6-in,
closad-back midrange, 2%-in. high-fre-
quency tweeter, and again the same fre-
quency range as the G-1. Al models fea-
ture a tuned port, crossover network, and
16-ohm impedancs. Models G-1 and G-3
measure 25-in. high, 17-in, wide, b¥%-in.
deep. The G-2 is 6% -in. deep. The slim-
form speaker series has been designed to
stand on legs, or when the legs are re-
moved, to fit into bookshelves, room di-
viders and other limited-space areas. The
G-1 is priced at £56.50, the G-2 al $59.50,
and the G-3 at §79.50. Rockbar Corp.,
Mamaroneck, N. Y. G-1

& Turntable with Motor-Driven Toue Arm.
The Rek-O-Kut Rondine II features the
well-known Rek-C-Kut turntable integrat-
ed with a motor-driven independent tone
arm. The Rondine 11 measures only 143 x
147 in. =0 that it may be easily installed
in any furniture cabinet. Factory-installed
spring mounts permit drop-in mounting in
cabinets. The turntable features a heavy
cast platter, hysteresis-synchronous motor,
Rekothane bealt-drive system, and 2 heavy-
stee)l deck plate. The motor-driven “Auto-
Poise” tone arm is factory ingtalled and
includes the S-320 tone arm with all its

-

features. By pressing a button, the “'Auto-
Poige” mechanism lifts the arm from its
rest and places it on the record as the
turntable starts, diszconnects completely
from the tone arm during play, lifts the
arm and returns it to the rest after the
record is finished, and then shuts off the
turntable. The Fondine 11 is also available
without "“Auto-Poise” but with the Model
5-320 tone arm factory installed. Price for
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the Rondine I1I with “Auto-Poise™ (Model
1-3204) is $162.95 and for the Rondine 11
with the Model $-320 tone arm installed is
$129.95, The turntable, Model R, is avail-
able separately at $79.95. Rek-O-Kut Co.,
Ine., Corona, N. Y. G.2

e New Phono Pickup Arm. The new Stan-
ton “Unipoise” tone arm, model 200, is de-
gipned to permit tracking forces of one-
half gram. This arm is especially designed
to accommoidate the new super-compliant
styli, sueh as the Pickering Model
D-3305AA. The low-tracking-force poten-
tial of this arm is achieved by use of an
exclusive single-pivot bearing and ultra
lichtweight construction: the entive mov-
ing assembly welghs only § ounces. Arm

balance in all planes is adjustable by
means of a ealibrated stylus-force adjust-
ment with a range of one-half to twn
grams. The Model 200 features a built-in
arm-rest. Installation requires only one
hole and is done in a few minutes. No
soldering is necessary as cables are pro-
vided which plug into special recepiacles
integrated on the mounting system. The
Model 200 will acecept most mone and
stereo eartridges. 1t is supplied with tem-
plate and complete installation instruc-
tions. Price is 336.00. Pickering and Co.,
Plainview, L. I, N. Y. G-3

® Cooling Fan. The new Rotron “\Whisper
Fan" is a quict and compact fan designed
to deliver maximum cooling with a mini-
mum of acoustieal disturbance, thus mak-
ing it suitable for cooling high-fidelity
equipment. It can be installed simply by
placing it standing up near the amplifier.

A rubber mat is suggested to reduce the
possibility of transmitting vibrations. Also
it may be mounted in a panel cut-out by
either c¢lips or screws. The “"Whisper Fan”
is only 4 11/16-inches square by 11%-inches
per minute. Price for the “"Whisper Fan”
is $14.85. Optional accessories include a
decorative grille, filter, connecting cords,
and mounting clips. Rotron Manufactur-
ing Co., Woodstock, N. Y. a-4

o Magnetic Tape Splicing Xit. The Cousino
Magnetic Tape Splicer consists of a plas-
tic splicing block, a supply of pre-cut tape-
tabs, a razor blade, instructions, and a
plagric pocket case. The bottom of the

which
permits the splicer to be mounted on the
rgeorder or a work table without tools. It
can he removed and replaced without mar-
ring the finish. Cousine, Inc,, Toledo, Ohio.
G-5

gplicer has an adhesive coating

» Transoription Tone Arm. The first sepa-
rate Thorens transportation tone arm to
be marketed in Americz has just been an-
nounced by Elpa Marketing Industries.
The new Thorens, Model BTD-128, is
claimed to have the following features:
extremely low inertin in both vertical and
horizontal planes; complete independence
of torntable leveling due to precise bal-
ancing and spring-applied stylus force:
resonant frequency well below 16 eps with
ordinary pick ups and muaech lower with
more compliant pick ups: a precision cue-
ing device is integral with the arm and
permits it to be raised and lowered with-
out actually touching it directly. Adjust-
ments include static balaneing  with
damped eounterweight to accommodate

to 13

cartridge
spring-applied styius force with knob cali-

weights from 5 Erams;
brated from zero (for balancing) to ¥
grams; vertical height (range 1% inch)
and styvlus overhang (range 7/16 inch).
Since the slide for stylus overhang is an
adjustable part of the plug-in shell, this
¢ritical dimension may be individually set
for each cartridge in nse to achieve the
0.5-deg.-per-inch maximum tracking error
which the arm is capable of with optimum
overhang. The design for the vertical pivot
ig claimed to keep the stylus in a vertical
plane for every height adjustment. Vary-
ing friction below 0.1 gram in any direc-
tion at the stylus is also claimed. Over-all
arm length is 1234 inches. The arm is sup-
plied with a mounting board for immedi-
ate use on Thorens TD-124 and TD-121
turntables but will fit any standard 12-
inch turntable. Price of the BTD-12S tone-
arm is $§50.00 and it is also available
factory mounted with a transeription turn-
table as the Model TD-135 for $110.00.
Thorens Division Elpa Marketing Indus-
tries, New Hyde Park, N. Y. @-6
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MODULAR MICROPHONES!*
Another exclusive concept that makes
UNIVERSITY microphones better.

20 microphones? Yes—for any one of Univer-
sity’s MODULAR MICROPHONES can provide at least
five different methods of operation! University
has inaugurated a new era in microphone design
and construction—professional microphones of-
fering total interchangeability with every con-
ceivable type of adzpter! This permits long-term
savings as well as improved versatility, for you
can add suitable adapters as your microphone
requirements change—without buying addi-
tional microphones. You need never compro-
mise quality to meet a price.
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And it works as simply as this: equipped with a
minimum of basic University MODULAR MICRO-
PHONES, any one of University's interchangeable
adapters may be chosen to complete the micro-
phone assembly you require...with or without
switches, for cables with and without quick-
disconnect plugs, for screw-on or slide-on floor
and desk-stand operation. And you can make
instant impedance changes without tools, rewir-
ing or soldering!

“rmapIMaRK

For the complete story on University's new line of
omni-directional, cardioid and lavalier MODULAR
MICROPHONES, send for the free 16-page brochure
Write: Desk R-7, University Loudspeakers , Inc,,
80 S. Kensico Ave., White Plains, New York.

=
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STILL AVAILABLE!

number five

e THE BIGGEST AND BEST VOLUME EVER!

® MORE THAN 50 ARTICLES COVERING STEREO RECORDING AND
REPRODUCTION; STEREO MULTIPLEX; MEASUREMENTS; STEREO
HIGH FIDELITY TECHNOLOGY; CONSTRUCTION AND THEORY; etc.

® 144 PAGES WITH COMPLETE ARTICLES BY WORLD FAMOUS
AUTHORITIES IN THE AUDIO AND STEREO HIGH FIDELITY FIELD.

® ATTRACTIVELY PRINTED AND BOUND FOR EVERLASTING USE.
AN IMPORTANT STEREO HIGH FIDELITY REFERENCE BOOK.

Order The 5th AUDIO ANTHOLOGY NOW-ONLY $3.50

RADIO MAGAZINES, INC., Dept. A
P.O. Box 629, Mineola, New York

Enclosed is my remittance for $............... | understand that my
copy of the 5th Aumie ANTHOLOGY will be mailed to me.
Use handy order form. We pay postage anywhere in the US. add 50¢ for Foreign orders.

R T R s 2 3 Evilard shbeve bas iihmrol ia a2 SR LS P A govat Savst Favad b
e b et Eom e e e v T Zone........ Stata il i
L om:  Engineer (] Stodent [} Audio Enthutiost [
Wusician (] e e I ety
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JAIL

(from page 42)

full voice on 7'hiz ?'rain, The Whale, 1] Had A
Mule, and Hey Jimmie Joe John Jim Jack.
Allan Reuss, guitar, and drummer Earl Pal-
mer are added to help XKeep everyone in the
corral and on the beat. The mature approach
should appeal to adults as well, and a lyric
sheet iz enclosed to remind them of the words,

The Robbinsdale Chorale, which is ninety
voices strong, devotes itself to show tunes in
addition to the folk melodies promised in the
album title. Actually, this midwestern group
of mixed voices does some of Its best on
Nothin’ Like A Dame, Little Bit O'Luck, and
Meredith Willson's Pick-A-Little. In the folk
area, it operates like an outsize Kingston
Trio, but the tempos adopted should be slow
enough to satisfy Sing Alongérs on Shénan-
dogh. Santiago, Banua, and John Henry. In-
stead of depending on tricks to brighten ar-
rangements, director John Adams sets things
in stereo motion by calling on various gections
in turn or playing one agalnst another. The
entire force charges ncross the landseape on
Battle Hymn O The Repubdlic.

The Edwards, for the benefits of those who
never met the eccentrie couple before, are Jo
Stafford accompanied by husband Faul Weston
at the piano. The piano is really had at in this
gentle spoofing of Sing Along, and anyone able
fo negotinte the changes of tempo and style
deserves (o be graduated to solo stntus. While
the better half keeps fairly good time, she
generally sings off key and tosses off obligatos
guaranteed to curl Mitch Miller’s swhiskers,
A hearty supporting chorus bounces across the
stereo stage on such popular favorites as
Moonlight Bay, That Certain Party, and Be
My Little Baby Bumble Bee.

Theodore Bikel: The Poetry And Proph-
ecy Of The Old Testament
Elektra Stereo EK$7220
Marjorie Lord: Claudia’s Letter
Fan Stereo 1002

The literature of Biblical times lends itsell
to vivid interpretation, but both these produc-
tions manage to be absorbing without the
slightest attempt to imitate the grandiose
effeets of the late Ceeil B. De Mille. If Elektra
really had an eye on the box office, the title
of Theodore Bikel's first non-singing album
would spell out in no uncertain terms, “Song
of Songs and Other Readings from the Old
Testament.” For it is his graphic retelling of
the King Solomon story that will draw the
attention of many listeners and cause sales
to mount. The verses in this version are
selected from three dJdifferent Bible texts,
newly arranged in a sequence that makes a
more impertant figure of the gshepherd. Marian
Seldes gives a sensitive reading of the part of
Schulammit, while Bikel assumes the two
male roles, The result i8 a dramatic and im-
passioned poem in three parts, enacted with
the accompaniment of a symphonic snite com-
poged by Dov Saeltzer, Like the materinl Selt-
zer writeg for the Oranlm Zabar Israeli
Troupe, the music combines ancient Near
IBastern fradition with modern overtones, He
also furnishes appropriate underscorings for
such excerpts as The Creation, Ezpulzion
From Paradisc, By The Rivers 0Of Babylon,
and Psalms 93 and 159. Stereo permits the
seftings to be unobtrusive yet clearly defined,
and they were apparently recorded in Vienna.
The depth of feeling indicates Bikel's intimate
knowledge and long understanding of the
texts.

While a Bible is usually within casy reach,
few households possess a copy of the letter
written by the wife of Pontius Pilate about
the arrest, trial and erucifixion of Jesus. The
mianuseript was found in a monastery, where
it had lain for centuries, and c¢omparisons
with Pilate's report to Tiberius Caesar attest
to its authenticity. Every young actress who
hears this rending will undoubtedly start look-
ing for a copy, as 1t al¥ords an opportunity to
cover a wide range of emotions. Marjorie Lord
succeeds in running the gamut a far greater
distance than from A to B, and her portrayal
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of Claudia is genuinely alive and wholly be-
lievable. Iarle Hagen, a composer for tele-
vision and filmsg, provides a sympathetic score
and conducts the studio ensemble of Holly-
wood musicians, The Polymax pressing adds
to the brillinnce of the stereo version.

Henry Mancini: Experiment In Terror
RCA Victor Stereo LSP2442

A gecond venture af scoring for the large
sereen  Involves IHenry Mancinf once more
with the murderers and felons pursued =o
valluntly on the "Peter Gunn" and “Mr.
Lucky™ televigion series. With the half-hour
time limit removed, the composer is at liberty
to try a greater wvarlety of tracking pro-
¢edures, ranging from the jaunty ragtime of
a pinnist for silent movies (o the persistent
rhythms of the currenfly popular Twist, An
expanded investigatlve stafl also permnits the
deployment of a big, swinging band on Kelly's
Tune, and Flutery Ball. As befits the Irish
sounding titles, the methods follawed consist
of a spirited revamping of the old Sauter-
Finnegan book. A pajr of autoharps are
brought into play on the iheme, with due
regard Yor the advantages of stereo, but
Mancini's true ingenuity comeg out when he
tangles with the Twist on an alternate ver-
sion of the theme, In fthis and two other
tunes, he almost makes the twanging guitars
sound musieal ag they pound away at the
beat.

The song best qualified for promotion to
the ranks of best gellers geems to be Nawcy,
which surprisingly enough was written for
the murder sequence and features the solo
piano of Jimmy Rowles. \With the addition
of suitable lyries, the slow, haunting melody
may attract as much attention as Moon River,
the hit from Manciul's first film score. In
any event, Erroll Garner, Ahmad Jamal, Red
Garland and other jazz pianists on the look-
out for mood material are likely to find it
highls effective. As in the case of the “Break-
fast at Tiffany's” album, the source of the
recording i8 RCA  Vietor's Musie Center of
the World and not the movie soundtrack, 28

EQUIPMENT
PROFILE

(from page 34)

are step-type, others continuously variable.
Yet all look and feel identical. Iiven at the
expense of good looks I would suggest that
a variety of knobs, according to function,
would be helpful,

felt, too, that however laudable in
terms of electronies, the provision of sepa-
rate equalization switches for recording
and playback which must be set by hand
each time the speed is changed is likely to
lead to unintentional mistakes. The asym-
metrical location of these switches, too, one
a knob by itself, the other the bottom half
of a similar knob (the top being the play-
back mode switch) invites forgetfulness, I
forgot one or the other on nUINerous oeci-
sions, with unpleasaut results in the re-
corded sound. I{ would seem that these
functions might somehow be ganged,
and/or combined with the speed change—
though this might present insuperable lay-
out problems, 1 suppose. Thats what de-
signers are for.

There are no pressure pads on this tape
drive and the reel take-up and hold-back
action is dynamic via the two reel motors,
as in most professional machines. (An ido-
syncrasy typieal of this drive is that there
is no tension at all with power off. Tape
cannot be loaded without unwinding, since
the reels turn freely.) Tape contact is as-
sured by accurate machining of the guides
and via a round felt-edged holdback fric-
tion wheel to the left, opposite the capstan;
this and the capstan rubber idler move to-
gether to grab or release the tape simulta-
neously on both sides of the heads. Good.
Generally, this system, together with the in-
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genious quick-start control, gives very ae-
curate operation in all tape motions.

The RP-100 is & true tape deck, a “chas-
sis,” complete but minus c¢ase and minus
accoutrements such as mikes, I'or con-
venience in assembly and for thoze who
never mount anything, there are two simple
heavy wire end-pieces which ean serve as a
stand, a bit rickety but solid enongh for
practicality. They are reversible—youn can
turn the thing upside down. Just one more
aspeet of useful kit designing. G-18

HARMAN-KARDON
AM-FM-FM-STEREO
TUNER-AMPLIFIER,
MODEL TA-5000X

The Harman-Kardon “Stereo IMestival
II1" is one of the well-known Award Series.
The Festival III ig intended to be a com-
plete audio control center and mono-stereo
tuner on a compact chassis. Although not
the very top of the Harman-Kardon line,
the performance and convenience it offers
are considerable.

Apparently, judging by the fact of its
inclusion in this set, there is still need for
an AM tuner in the high-fidelity homs;
perhaps to feed lively music to the teen-
agers “in their lair," Unfortunately the
AM section is the weakest member of this
system (from a variety of viewpoints)—
however, it is presumably sufficient for
“lively music.”

The amplifier sectiont provides 25 watts
of power in each channel and a complete
control center is provided for handling the
usual variety of signal sources. A stereo
headphone jack is provided on the fromt
pianel, It will accommodate low-impedance
stereo head phones.

Circuit Description

The AM tuner seetion features a built.dn
ferrite loopstick antenna, a %-GBLS r.f.
amplifier, a 6AJS converter, a 14-6BLS i.f.,
and a 61EQT detector. The T'M tuner section
has a badanced 300-olim antenna input and
uges a Y%-6AQ8 as 4 tuned grounded-grid
r.f. amplifier, a %-6BLS oscillator, a 14-
GAQS8 mixer, three i.f. stages consisting of
a GAJS, a 14-6BL8 and a 6EQ7, a GBN6
limitor, and a diode diseriminator (Toster-
Seeley). A %%-6BL8 is used as a reactance
tube for a.f.e. The input stage to the mulii-
plex adapter section is a eathode follower.
The multiplex ecircuitry itself is rather
straightforward and consists of two tubes
and four diodes. Iissentially what happens
is that the 38-ke carrier is reconstitnted
by doubling the 19-ke pilot and then the
earrier i3 reinserted into the composite
main signal which iz then detected. The
four divdex are used in a ring detector
configuration.

The amplifier seetion contains two 12AX7
preamplifier stages, a 12AX7 voltage am-
plifier and tone driver stage, a 12AT7
phase inverter and driver, plus a pair of
7555 output tubes in a push-pull config-
uration. A silicon rectifier is used to supply
thie power.

Performance

The sonsitivity of the AM secetion, by
IHEFM methods, was 230 mierovolts. The
frequency response of this section was
fairly flat (within plus or minus 2 db) up
to 5000 c¢ps but dropped off very rapidly
above that.

The FM-tuner section on the other hand
is certainly adequate for high-fidelity re-
ception Loth in mono and M sterco. Sen-
sitivity was 6.8 mierovolts which is ade-
quate for all but the very extreme fringe

NOW
YOU CAN BUILD
A FINE
Soholer @zycm
FOR ONLY

: You can assemble
this new Schober Spinet Organ for $550
— or half the cost of comparable instru-
ments you have seen in stores. The job is
simplicity itself because clear, detailed step-
by-step instructions tell you exactly what
to do. And you can assemble it in as little
as 50 hours.

You will experience the thrill and satisfac-
tion of watching a beautiful musical instru-
ment take shape under your hands. The new
Schobher Electronic Spinet sounds just like
a big concert-size organ — with two key-
boards, thirteen pedals and magnificent
pipe organ tone. Yet it's small enough (only
38 inches wide) to fit into the most limited
living space.

You can learn to play ycur spinet with
astounding ease. From the very first day
you will transform simple tunes into deeply
satisfying musical experiences. Then, for
the rest of your life, you will realize one of
life's rarest pleasures — the joy of creating
your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE y Méﬂ/éf% @W

72 CORPORATION

43 West 615t Street, New York 23, N. Y.
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

| A A N TR R

The Schobor Organ Corporation

Dept. AE-8

43 Wast 61st Street

New York 23, Now York

[0 Please send me FREE booklet and other
literature on the Schober Organs.

[0 Please send me the Hi-Fi demonstration
record. | enclose $2 which is refundable
when | order my first kit.
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Build your own superb

SCOTT/KITS

HAVE FUN ... SAVE MONEY

Have fun ... save money . build the best! Now
you can get world-famous Scott sterep com-
ponents in kit farm_ Think of it . you can build
the fabulous new LT-110 FM Multiplex Stereo
Tuner . . your chaice of hwo complete stereo
amplifiers, or a preamp and separate power amp
...allfrom H.H. Scott!

,\:hile today Find oul about these exciting Scott-
ils.

FREE Choice of 3 Booklets

| SCOTT

H.H, Scott, Inc,, 111 Powdermill Road, Maynard, Mass
Dept. 035-07
Send me the booklets checked below:
(0 20-page “Guide to Custom Stereo™ O Complete technical
information on kits 1 16-page hooklel explaining FM Sterea

Name

Address
City. Zone Slate
Exporl: Morhan Exporting Catp., 458 Braadway, N.Y.C.
CIRCLE SOA

Chief Fidelitone
ingredient:

UALITY

We don’t use just diamonds—we
use gem stone quality diamonds.

And it's the same with each
component of each Fidelitone
diamond needle. The finest ma-
terials, engineering talent, -and
workmanship — all combine to
assure you of quality needles
for quality sound reproduction
equipment.

When you need a needle, get
quality — specify Fidelitone —
on top since 1929.

Fidelitone

“‘Best buy on records”
Chicago 26, Illinois
CIRCLE 50B
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areas. The capture ratio was 5 db and the
frequency response was within 0.5 db from
20 ¢ps to 15,000 cps in the mono mode and
was within 2 db in the FM-stereo meode.
Channel separation in the FM mode is
over 30 db at 500 eps tapering down to 13
db at 15,000 eps and in the other direction
down 18 db at 20 eps.

At 20,000 cps the audio amplifier pro-
vides 25 watts per channel at a total har-
moni¢ distortion of just a fraction over
1 per cent, each channel driven separately.
T'or thie same distortion Jevel the TA-5000X
put out 20 watts per chammel when both
channels are driven simunltaneously. The
frequency response of the TA-5000X, at
normal listening levels (1 watt ontput),
was within 2 db from 10 eps to over 50,-
000 eps. IM distortion was below 1 per
cent at 10 watts and gradunally rose to 2
per cent at 20 wabts.

The Harman-Kardon “Stereo Iestival
IIT” Model TA-5000X is a solid-perform-
ing FM-stereo tuner and 50-watt stereo
amplifier which should be of real interest
to the audiofau requiring a compact and
modestly priced system. G-19

PHASE SHIFT

(from page $6)

phase shift to be monitored. Connect a
pair of stcrco headphones to the output
of the amplifiers, and after setting level
and your ears hav ebecome accustomed
to it, slowly shift phase on the one chan-
nel from zero to 180-deg. and back again
to zero. Be careful not to let the ampli-
tude change. Both cars are now receiv-
ing a signal of the same frequency and
amplitude, the only difference being that
the phase angle between them is being
changed. If the ear could detect changes
in phase angle, then we should be able
to hear some change in the character of
the sound when the phase angle is
changed. We heard absolutely no change
in the character or apparent direction of
the tonc when the phase angle was
changed. The only way we could produce
a discernible change in sound was by
varying the amplitade to one ear. We
found that reducing the amplitude to the
right ear would cause the sound to move
from dead center towards the left side,
and vica versa; in effect a sort of pseudo
stereo. P

EMPLOYMENT
MARKETING EXECUTIVE

Experienced in sales management—ad-
vertising management—product planning.

Knowledge of both consumer home mu-
sic and industrial/professional markets.
Heavy magnetic recording marketing ex-
perience. Strong technical background.

Excellent professional and personal his-
tory.

Interested in assoclating with quality
company possessing strong product engi-
neering capability.

Location, any. Salary requirement, middle
to high teens—less if incentives are right.
Write CG-2, AUDIO, P. O. Box 629, Mine-
ola, N. Y.

FOR FULL QUALITY

STEREO-MULTIPLEX

OR MONOPHONIC
FM RECEPTION

FINCO

World's Most Complete
line of HI-Fl Phased

FM ANTENNAS
The “Top Rated - Best Buy” Line!

Ask your dealer to explain the advantages of these
outstanding antennas or write for Catalog 20-213.

THE FINNEY COMPANY

34 Wast Interstate Bedford, Ohio
Dept. A
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MAGNETIC STEREO CARTRIDGE
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SPECIFICATIONS

REBPONCE -ovmnvvmieniinsinnananians 20~20, 000 CPS
Out puterseevssceresenn d 2V /Sem / 1,000 ¢/s
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Load Resistance - - 50~7¢killo ohms
Tracking Force -

Welght v sullbai i il 2 s grans

SONOVOX

SONOVOX CO., LTD.
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THIRTY POUNDS OF MAGNET

(from page 22)

thane foam cemented to the narrow,
slightly tnrned over rim left after the
original compliance rolls were ent away.
The foam was intended to at least
partially damp out rim distortion which
causes a cone periphery to assume weird
shapes when driven even moderately
hard. A generous application of black
tire paint stiffened it without appre-
ciably increasing its weight.

Bona fide transducer engineers will
writhe at my expedients. The late Boss
Kettering is reported to have said, “An
engineer can prove with slide rule and
formulas exaetly why your idea will
not work. When it outperforms any-
thing made previously he ecan show,
with slide rule and formulas, just why
it is superior.”

A six-inch diameter by V5-inch thick
dise was tmwrned from extruded styro-
foam and cemented in the center of
the econe. This made the cone a more
efficient piston by improving its shape,
by closing the 3-inch voice-coil hole and
by adding an almost weightless stiffener.

Styrofoam ean be turned by fastening
it on the end of a high-speed electric
motor shaft and using sandpaper for
a tool. It is perhaps advisable to perform
the operation out of doors. There is a
bare possibility that womenfolks may
not fully appreciate the beauty of a
house decorated with drifts of styro-
foam snow.

With the cone in place and its voice
coil centered, ifs surround—as antici-
pated—was much too loose. Twelve 115 x
Ys-ineh pieces of 35" thick polyurethane
plastic foam were cemented to the Pel-
lon, evenly spaced like spokes of a
wheel. This added stiffness which could
be modified. A razor blade sprayed
with Windex will slide through plastie
foam or rubber like a hot knife through
butter. A thin slice was shaved from
each of the foam spokes aud the result
tested with a spring scale calibyated in
grams. When 5/16 of praetically linear
exenrsion was achieved an audio genera-
tor was fired up. The woofer cone reso-
nance was 27 cps.

Frequencies from 6 to 20 eps pro-
duced a papery, “shishing” sound when
the cone should have been virtually
silent. Hours were spent tracing it down.
A spof on the surround where the plastie
foam made imperfeect bond with the
Pellon was the eulprit. A toueh of
cement applied with a toothpick was the
remedy. After the cure the cone pumped
lazily back and forth at 6 eps producing
a gentle breathing sound aundible only
close hy.

Next eame the shakedown which con-
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sisted of driving the cone to its maxi-
mum exeursion for several hours at 10 |
eps. This gives the speaker a harder
workout than a year of playing at
living-room volume. It will show up
detrimental changes in cone, spider, or
surround charaeteristies.

The shakedown was noisy. When
driven well past linear excursion the un-
loaded cone thnmped londly at each
reversal of direction. The workbench
top and its enphoard doors and drawers
all rattled violently. Everything loose
on the bench contributed sounds.

Ignoring the cacophony I planned a
test for basket strength and rigidity.
Mounting the speaker on a board and
driving it around town in the back of a
pick-up truck shounld locate basket weak-
ness.

That test was cancelled by the speaker
itself. It walked off the vibrating hench
top and crashed to the floor. The impact
smashed a pieece out of a Spanish tile
and chipped a toothpick-size splinter
from one of the magnets. My reflex
grab at it jammed a finger through the
cone, When hoisted back to the hench
the voice coil was still in perfect align-
ment. Further test for basket strength
were considered superflnons.

The tear in the cone was easily re-
paired and did not affect performance.
I shall make np another eone when the
shock wears off.

And that, except for painfing and
prettying up, is how you can make
vour own super woofer. The possibility
of building them on order for profit
may seem attractive. Here is some en-
couragement,

Two separate, tightly partitioned, and
preferably well separated, work rooms
are an absolute must. Lathe work, filing,
hack sawing or any other operation
which produces metal chips must be
isolated. Cleaning a magnet assembly
of metal particles means howrs of work
with a bright light, magnifying glass,
Scoteh tape, toothpicks, pipe cleaners,
tweezers, compressed air, an even temper,
and infinite patience. Going through it
onee is more than enongh.

Something like four months of spare
time work went into this woofer. If T
sold it for 250 dollars, I would have
earned, after deducting all cash laid
out, considerably less than one dollar an
hour. Guided by what I have written
vou should be able to reduce the man
hours substantially, possibly to where
your return would rocket to two dollars
an hour.

But hobbies are seldom remunerative. |
T ghall continue to build speakers fully |

World’s
Only
‘Portahle
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CONTINENTAL 400’

: 4-Track Stereo Tape Recorder

reaeran

- A recording studio in a suitcase—that’s
: how NORELCO ‘400’ owners describe
. this most advanced (and most popular)
: self-contained stereo tape recorder.
. VERSATILITY: 4-track stereo record-
: ing and playback, as well as 4-track
monophonic recording and playback,
¢ at any of its 3 speeds. PROFES-
: SIONAL EXTRAS (at no extra cost):
mixing, monitoring and sound-on-
sound facilities. AUDIO FACILITIES:
- completely self-contained, including
dual recording and playback preampli-
fiers, dual power amplifiers, two
NORELCO wide-range, stereo- .
matched speakers (one in the detach- :
able lid) and stereo dynamic micro-
- phone. For complete specifications,
write to NORELCO. In the meantime,
+ see and hear the Continental ‘400” at
" any leading Sound or Photo Dealer.
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High Fidehtyy Products Drvimion

NORTH AMERICAN PHILIPS COMPANY, INC.

230 Duffy Avenue, Hicksville, L. 1., N.Y,
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Maintaining Hi-Fi Equipment

Joseph Marshall
A valuable reference for
anyone whose living or
hobby is servicing hi-fi
equipment. Oullines the
professional approach for
servicing all types of hi-
fi components, Covers
jrouble-shooting of elec-

fronic, mechanical and
acoustic problems, 224

pages.
No. 58 Poperback $2.90¢

Understanding Hi-Fi Circuits

Norman H. Crowhurst

One of the best known
and highly popular tech-
nical hi-fi avthers an-
alyzes all the important
circvits of a hi-fi system
in this important baok.
Fully covers all types of
audio circuits: inverter,
driver, oulput stages,
feedback, damping—plus
much more. A valuoble
reference for the student,
hobbyist and technician,
224 pages.

No. 64 Paperbound $2.90%

Basic Audio Course

Donald C. Heefler

This book is written for
the hi-fi enthusiast who
wanis fo venture into the
interesting ftechnical side
of hi-fi components. Cov-
ers the fundamentals of
audio and high fidelity
systems from preamp ta
loudspeaker—the nature
of “sound — analyses “of
components — recording
fechniques. 224 pages.
No. 66 Paperback $2.75¢

/)//s/(
atidio ‘

TAZE (VAT S

B et TUE i

McProud High Fidelity Omnibook

This ofter expires July 31,

Prepared and ediled by
C. G. McProud, publisher
of Audio and noted av-
therity ond pioneer in
the field of high fidelity.
Contains a wealth of
ideas, how to’s, what
to’s, and when to’s, writ-
ten sa plainly that both
engineer und layman can
appreciate its valuoble
context. Cavers planning,
problems with decoralion,
cobinels and building hi-
h ¥urm|ure. A perfecr

No. HS $2.50«

Tape Recorders and Tape Recording’
Harold D. Weiler

A complete baok on home
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
quired for professional
results with home re-
corders. Covers room
acoustics, microphone
techniques, sound effacts,
editing and splicing, etc.
Invaluable to recording
anthusiasts.

No. 112 Paper Cover $2.95»

e MONTHLY SPECIAL!

Save over 45 % with this collection of AUDIO Books.
Handbook of Sound Reproduction ($3.75) ‘‘best of AUDIO" ($2.00)

chapters

No. 110

“the best of AUDIO"” —
edited by C. G. McProud

A naw

Handbook of
Sound Reproduction

Edgar M. Villchur

Right up to date, a com-
plete course on sound re-
production. Covers every-
thing from the basic
elements

ta individual
of each of the

imporfant components of
a high fidelity system.

$3.75*

compendiuvm  of

AUDIO knowledge. Here

best of

original

mation.

No. 124

SAVE

McProud High Fidelity Omnibook ($2.50)
Tape Recorders & Tape Recording ($2.95)

TOTAL VALUE OF ALL FOUR BOOKS $11.20

Your cost ONLY $5.95 POSTPAID

1962. Goad anly on direct order ro Publisher
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e . is a colledtion of the

AUDIO — The

AUDIO Clinic by Joseph
Giovonelli . . . noted
audio engineer and the

high fidelity an-

swer-man — EQUIPMENT
PROFILES edited by C. G.
McProud . . .
AUDIO. Here is a wealth
of hi-fi and audie infor-

Editor of

Answers to the

most important jssues in
high fidelity and o valu-
able reference.

Volume | $2.00"

$5.25

Designing and Building
Jeff Markel

Written by a professional
hi-fi furniture designer
who has tought furniture
design ot leading col-
leges, this book is an au-
thentic reference of value
1o the hi-fi fon and pro-
fessional custom builder.
Covers everything from
fypes of woods to furni-
tyre finishing for the
mechanically adept; de-
sign principles, styles and
arrangemenis for the
decor minded. 224 pages.
No.79 Paperback 52.90*

tical

Stereo...How It Works

Herman Burstein

A well known avthority
writes on the exciting
technology of stereo. lts
theory and operaoting
techniques including re-
cording, playback, broad-
casting, simulcasting,
multiplexing.
sterec discs and fopes
with o unique ond prac-

Covers

approach. 224

pages.
No. 80 Faperback $2.90”

Installing Hi-Fi Systems
Jeﬁ Markell & L. J. Stanton

start.
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Full of proctical hi-fi in-
stallation knowhow that
eliminates
headaches before they

installation

Covers every as-

pect of the job—eleciri-
cal work, all types of
enclosures, acoustics,
room
stereo requirements, elc,
Voluable for hobbyists
and cusfom inslullers, 224
pages,

~"  No. 86 Paperbock $3.20*
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ZONE STATE

”The AUDIO Cyclopedia
Howard M. Tremaine

Here is one single volume
with the most compre-
hensive coverage of every
phose of cudie. Concise,
accvurate explanations of
all avdio ond hi-fi sub-
jects. Mare than 7 years
in preparalion—the most
avthoritative encyclope-
dic work with a unigue
quick reference system for
instani onswers 1o any
guestion, A vital com-
plete reference book for
every audio engineer,
technicion, and serious
audiophile.

+ 1280 pages
« 3400 topics
s 1600 illusirasions
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realizing that I do so only for my own
amazement.

Performance of the woofer, when
driven by different combinations of high-
quality eomponents is soul satisfying.
Organ lows are sharply defined and can
be felt as well as heard. That one state-
ment, in my not over-humble opinion,
is more informative than pages of
curves. What eurves do nol reveal is
often more important than what they
are intended to prove. Furthermore many
published curves appear fo have been
drawn by an astrologer.

A-B tests were made between the
speaker described and one with 15
pounds of magnet alternated in a 10-
cubic feet bass-reflex enclosure. The
same cone was transferred from one
basket to the other. A good 12-inch
speaker was used as a mierophone, trans-
former-coupled to an ultra-linear am-
plifier. When driven by the same signal
strength the heavier speaker produeed
almost. five db morve outpnt than its
lighter brother.

Comparison with an ontstanding make
of bookshelf woofer strengthened my
preference for the king-size units. Male
listeners agreed with me. But the ladies
—ah-h-h-h. They demanded that a home
reproduction system must look like some-
thing else or be either miniseule or in-
visible. Preferably invisible.

Makers of full-size speaker systems
can ¢asily reverse this trend. They need
only instruet Madison Ave. to flood
women’s magazines with photos of
sociglites posed before oversized speaker
cabinets. This would ereate an immedi-

ate demand for large systems, possibly
disgunised as grand pianos, and put home
reproduction back up on the high level
it had reached before stereo hrought
winiatnrization.

Speaker shrinkers may possibly be
up against an obstacle which is more
acrodynamic than acoustie. Perhaps
there is more to accurately reproducing
a 30-eps fundamental than simply pump-
ing suflicient air into motion.

Any tone is maintained for a definite
time interval ranging from milliseconds
to minutes. A 10-inch cone must move
more than one inch to reproduce 30 ¢ps
at 250 acoustic milliwatts, In the same
elapsed time an 18-incher will give an
equal oufpnt while moving only about
0.2 of an inch. Can it be that turbulence
or even cavitation within the rapidly
pulsing small eone modifies its tone?

Research into this possibility, by using
smoke or vapor, suitable lighting and |
a high-speed camera, might be enlighten-
ing. The published findings, however,
would never restore large speaker sys-
tems to their former popularity with the
speed of a Madison Ave. prestige
campaign.

Any resemblence to slide rule, in-
tegral caleulus, or engineering in the
foregoing conclusions and statements
is purely coincidental. All are the result
of rule of thumb “figeerin’.”

That confession may benefit my sounl
but it fails to diminish my love for a
large woofer in a large enclosure. Lush
bass rolling smoothly from one of the big
fellows stirs me inwardly exactly as does
the bass drum with a military band. 2

LOW POWER STEREO AMPLIFIER

(from page 28)

proper type is comnected ncross the out-
put terminals of the amplifier, and this
load is shunted by the ’scope. So far this
15, of course, normal test procedare. The
input is eonnected to a d.c. souree which
can be interrnpted by some sort of
switch. A telegraph key is excellent for
this purpose. The input d.c. voltage is
adjusted to that value which was found
to give maximum power ontput from the
amplifier commensurate with low distor-
tion. This voltage is alternately applied
and removed by means of the switch, and
the trace from this is observed on the
‘scope face. There should be only a
slight, sharp blip on the tube's face each
time the current is applied and removed
—in the ideal amplifier. Some amplifiers
will show several cycles, each one of
which has a lower amplitude than its
predecessor. The amplifier deseribed in
this article showed approximately one
such eyele, which is excellent.

I believe that it is also in order to
mention that the power output was
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measwred using an ohms reading. No
attempt was made to measure with
“music” output; I believe that this en-
tire concept is mijsleading. If the am-
plifier is of fine quality, there will be|
no difference between the “music out-
put" rating and the conventional mefh-
ods of measuring power output.

You may ask what the reason for this
is. Well, the musie oulput is taken as
{ollows: The amplifier is set to read an
output of a per c¢ent distortion. A read-
ing is then taken of the plate voltage,
with the signal still applied. Before the
signal is Introduced, the plate voltage
is measured. If there is any difference
in plate voltage, the difference is then
made up and a new test is run. Nat-
urally, somewhat more output can be
obtained in this manner. The procedure
is then repeated until the absolete max-
imum is reached. This kind of thing ¢an
make a poor amplifier have the same
power outpul as a fine one. A fine am-

plifier will exhibif little plate voltage

UNEQUALLED

PERFORMANCE

The unique feature that makes
SCHOEPS audibly superior to all
other microphones is its patented
multiple-pattern, single metal dia-
phragm construction. It guaran-
tees the smoothest high fre-
quency response and highest
front-to-back diserimination
in the cardioid pattern.

7

BEST ! Transient response
-~ low inertial din-

z ;@5 |
J [ i ‘\1

phriagm system means :

clearest  definition

at highest level. ‘ .
BEST! Fre-

YuELCy respunse Vi |
— no high fre- N |
quency peaks to i

cause shrillness.

LOWEST DISTORTION ! Never
exceeds (.39 at sound pressure
levels to 113dB. Switchable at-
tenuator; 13dB before preampli-
fier.

FRONT TO BACK RATIO —
Highest wideband rejection over
the important midrange: at least
26dB

=0dDb.

COMPARE THE SCHQEPS in
yowr own sindio or on location.
You will {ind the Schoeps system
vastly superior 1o any condenser I
microphone. Write or phone for
demonstration. Literature avail-

able on yequest.

International Electroacoustics
Inc.
333 Sixth Ave., New York 14, N. Y.
212 WAtkins 9-8364
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AUTO-TEN®

.. A NEW REVOLUTIONARY
AUTOMATIC ATTENUATOR*

The new Fairchild Model
661 AUTO-TEN now be-
comes your “third hand”
for complex mixing and
level control problems,
This completely transis-
torized automatic attenu-
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control functions many
times faster than the
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1 The attack time of 40
milliseconds and the variable release time of
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flexibility, accuracy, and reliability. The Fairchild
661 handles impedances from 150 to 47,000 ohms
without distortion or frequency discrimination
and can automatically attenuate up to 60 db.
The Fairchild 661 is the ultimate solution to:

o Noise reduction in film recording and multi-
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Write for complete descriptive literature
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fluctuation with or withont signal,
while the poorer amplifier will exhibit
a marked voltage fluctuation. This dif-
ference is compensated for during the
test, and that is why T said the poorer
amplifier is given a better chance than
it deserves.

To be prefectly fair about it, the pro-
ponents of this test procedure helieve
that the voltage will not sag during ac-
tual use of the amplifier. They contend
that the amplifier draws its peak power
in program peaks, and the charge on
the capacitors will be sufficient to handle
such peaks. Whether this is true or not,
the amplifier is given the benefit of the
doubt in this test, and it does allow a
claim for a higher power rating than
would otherwise be possible. Perhaps
this is all right as long as everyone
plays the game, but the poorer am-
plifier nonetheless has an advantage al-
ways which it conld not and probably
should not enjoy.

Tor this reason I included the voltage
regulation of the amplifier, measured
with both channels operated at full
power output: 14 watts per channel.

All other tests were standard and will
not be diseussed for that reason.

Experiments were performed with the
channel containing the balance feature,
and it turned out that the distortion
ficures for that channel were the same
as for the one which was a straightfor-
ward circuit, and this was true regard-
less of the setting of the balance control,
from maximum o minimum.

It should also be mentioned that the
signal-to-noise ratio was taken at a
power level of one watt so that a more
realistic picture of the amplifier per-
formance wounld be obtained. A some-
what higher figure could have been ob-
tained at the maximwm output of 14
watts, but I assume that average listen-
ing level is one watt or less, so used that
figure in the tests.

An amplifier capable of this kind of
performance can be used with the most
inefficient speakers available. An am-
plifier with higher power, but at the
cost of higher distortion, would probably
not be used to supply more than this 14
watts of relatively distortionless output
to the speaker. Some of the speakers
used in association with this amplifier
are quite inefficient, but can be easily
operated with this amplifier.

Well, there it is. Build it and use it
well. T have gone into considerable de-
tail in this article to show youn some of
the workings of a designer's mind. After
following the various steps in my rea-
soning in building the unit, you probaly
will appreciate the new sfereo power am-
plifier kit you were thinking of buying,
and can send a few good wishes to some
of the engineers whom most of us never
think of when we put the plug into the
wall socket and listen.
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in the country. Dick Simms, Audio ’luulin"
Post, Inc., 58 W. 48 St., New York 86, N. Y,
JUdson 2-2356, Snad Floor.

WE RENT STERREO TAPES:
4-track ; all labels.
BROCHURE, Stereo-Parti,
Ave., Inglewcod, California.

HIGH FIDELITY DEALERS AND SERV-
ICE MEN: earn big profits from a1 profes-
sional npproach to sound reproduction. A eard
or letter brings full inrormation. No obliza-
tion. WILLIAM N, GREER ASSOCIATES,
Consulting Ingineers, E1 Imparcial Building.
San Juan, Puerto Rico.

SALE ITEMS— tapes—recorders—compo-
nent quotes. Bayla, Box 131-0, Wantagh, N. Y.

FOR SALE: RCA FM-AM tuner, ﬁT—-L 12
tubes, perfect condition, Cost §150, will sell
S75 or best offer. Rek-O-Kunt T-12 two-speed
turntable, exeellent, cost $85, will sell §50. Al
Hawkes, Hardy Road, Westbrook, Maine.

SELL OR SWAP : Two hysteresis recording
motors; one new, 900 rpm, $20: one 1chmlt
600 and 1800 rpm, $15. J. H. \loo)-\ P, O

Box 2514, Tulsa 1, Oklahoma,

BEST OFTER : Ampex recorder 601-2, Rek-
O-Kut Imperial dwc cutter with accessories,
10 mikes, stands, mixers, 1000’ mixed length
mijke eable with eonnectors, transformiers, eic.
Gnmlnum. 10 Woolson St., Mattapan, Mass,
CY 6-7332

SELL : ~\mpr\ 401A professional portahle
tape recorder, full-traek, &800; 3hure 5535
dynamic mierophone, desk smnd, 8B5. V. R
Hein, 418 Gregory, Rockford, 11

T'OR SALE: Lansing Hartsfield, $375; Lan-
sing C-34 with 375, 537-509, 150-4C, S'..‘Tﬁ.
Plus erating and shipping. Pair Mk 1I Kelly
ribbhon (wnelnxc crossovers, S120, Marantz
Model 8, grille $§210. W, Torgeson, 6425 12th
Ave, S, \[mnr\ﬂpol.s 23, Minn,

'1‘1‘ RRIFIC BUY for organ musie enthusi-
ast! Latest Altec L:lmmg theater sound sys
tem mt'uﬁce for $250; cost over $550. A,
t/zr‘{nt:' ()08 Joliet A\emle Lyons, 111, Phone
1I 7-3020.

_both 2- and
Over 2500 different. FREE
{&11R Centinela

REL 646 B '\l tuner, £1350. (.folhert three-
way c¢lectronic crossover, $45. Iigh-quality
Western Electrie ftweeters, small horn with
drivers, $45. Ofto Tiehtman, 600 Timpson
Place, Bronx 55, New York.

WANTED : Used Magnasyne,
terlock. Box CG-1,
Mineola, N. Y.

Three QUAD electrostatic speakers, newly
overhauled by manutacturer, $‘20() cach ; three,
$300. Two JansZen Z-400's, 90 each, both,
$160. Dourian, 2020 I' St., .\" i .\p( 251
Washington 6, D. C.

dummies, in-
AUDIO, P. 0. Box 629,

LF RECORDS FROM YOUR TAPE., 40
minutes, 86, p. p. Write for quantity prices.

Quick serviee, Cnstom Recording. 923
Avenue, Kangas City, Kansas.,

AUDIO ENGINEER

Hi Fi design experience for expand-
ing department of leading kit manu-
facturer. Send resume to:

DYNACO, Inc.
3912 Powelton Ave., Phila. 4, Pa.

Kiansas
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7HjQ

ANTENNAE

THE FINEST OF ITS KIND . . .
Got more FM stations with the world’s most

powerful FM Yogi Antenna sy

To be fully informed,
send 30¢ for book
“Theme And Varia-
tions” by L F. B.
Carini and containing
FM Siation Directory.

WETHERSFIELD 9,

CIRCLE 55C

stems.

APPARATUS DEVELOPMENT CO.

CONN

L

ELECTRONIC WORLD
HI-FI RECORDING TAPE

)

Splice Free—Guarznteed 1st Quality
15-day Money Back Guarantee

228 37 225’ Acetate
60A B 600’ Acetate
90M 57 900" Mylar
124 o 1200’ Acetate
12M v 1200’ Mylar
18A 5 et 1800° Acetate
18M i 1800° Mylar
24M g 2400" Mylar

3-23
.45
.74

1.11

1.09

1.19

1.59

1.99

2.59

Add 150 Per Reel Postuge & Handling—10e 24 4 Reels

Any asst, permitied For 24 price.

Don’t Buy Any Hi-Fi Comronents or Tape Reccorders
untll you get our Low, Low Iteturn Mall Quolation,

Generous Trade-In on 0ld Enuipuient,

ANTEE WE WILL NOT RE UNDERS
I'lan Up to 24 mos. to pay,

CATALOG AND BEST BUY LIST FREE.

WE GUAR
OLD. Easy Y

-
Pay

1

HI.ECTROINIC F.AIR
Dept. U—1797 1st Ave., New Yark 28, N.Y.

CIRCLE 55D

» LOWEST POSSIBLE QUOTATIONS

+ FAST DELIVERY

We are FRANCHISED DEALERS for most Hi-Fi
Most orders SHIPPED PROMPTLY from
stock. RECORDING TAPE at LOWEST PRICES.
FREE 95 Pago STEREO CATALOG.

lines.

190-A Lex. Ave., Cor. 32
St., New York 16, N. Y.

CIRCLE 5SE

Specializes in SAVING YOU MONEY
» FACTORY FRESH COMPONENTS

Visit Our Showroom

HI-FI RECORDING TA

PE

> Splice Free (except 2400°) Freq. Resp. e
. 20, 20,000 eps, 15 day money-back guarantee °
. 3-11 1223 244 o
o 1200”77 Acetate .... $1.29 §1.17 § .99 o
e 18007 7” Acetate 1.79 1.59 145 o
o 1800’ 7” Mylar ..... 1.99 1.55 1.85 o
@ 24007 7” mylar ..... 2.69 2.59 249 o
® 2400” 7" tensilized mylar 2.99 2.95 2.90 o
3 Can Be Assorted. Add 15¢ Postage Per Reel [
3 10¢ for 24+ Lot Orders ®
£ 3 Hi-FI COMPONENTS, TAPE RECORDERS °
® Same Day Shipment = Best-By-Comparlson Prices = @
® [I'actory Secaled Cartonz » Send for *‘Quotes’ on @
® Package Deals and Save Mere o Write for Monthly @
@ Specials L 4
e 125-N EAST 88 ST. NEW YORK 28, N. Y. ®
Y K/ .
° CARESTON <aulin e
CIRCLE 55F
CANADA

Complete Lines o

and Accessories

High Fidelity Equipment
Complete Service
Hi-Fi Records — Components

SLECTRO*UOICE
SOUND SYSTEMS

126 DUNDAS ST, WEST. TORONTO, CANADA

This amplifier was designed with my
own speeial needs in mind, but I did take
into account its general use once I de-
cided to write it up. In the same man-
ner, a manufacturer is faced with the
problem of trying to please everybody
and do it competitively. Some people
want simplicity while others wish elab-
orate flexibility and myriad input con-
nections. I hope that you can look upon
an amplifier or whatever with the knowl-
edge that mueh work went into its de-
velopment. Maybe there is something
about it that you do not like, but that
something may be just the thing for
which someone else bought that same
piece of eqguipment.

That is where the fun of building
vour own unit comes in. What I have
given here are my own ideas of how
a unit might be conceived and built.
Perhaps there ave features which you
want added. Perhaps you wish to take
away something from the unit. Maybe
you have a preamplifier with a stereo
foecus control, and so you do not need
the balance feature. In that ease you ean
adjust each channel to have 20 db of
feedback. J, ean be removed then.

Perhaps youn will not want a level con-
frol in each channel. You can use a fixed
lnad resistor instead, and with a voltage
divider you ean provide two inpnt eon-
neetors, one for full sensitivity of the
amplifier and one for reduced sensitivity.

Certainly you may wish to change the
power supply system used here. Per-
haps you have a power transformer from
an old TV receiver. This will work very
well, but you will have to allow for the
extra space in the layout required by this
type of transformer and its associated
components. The diodes probably will
have to go unless you use several of
them in series in eaeh branch of the
full-wave rectifier. If vou eleet not to
use the diodes, vou must revert back to
the tube-type rectifiers and the heat
from them must be taken into account.

Perbaps some of you are not inter-
ested in sfereophonic reproduction. In
this case you need build énly one of the
channels.

These are but a few of the possible
variations of the simple amplifier cir-
cuit. If some one of them appeals to
vou, try it. It seems to me that an artiele
is merely a springhoard for one’s own
thinking. More can be learned by adapt-
ing it than can be learned by adopting
if. E

TAKE THE TIME
...to write to us and we will shew you how ta keep your
HI-FI COSTS LOW!
BRITISH EQUIPMENT — Amplifiers, Tuners, Speakers,
Motors, Pick-ups fram the United Kingdom HI-FI Mail Order
Speclallsts carefolly packed, Insured and shipped promptly
at minimum cost.
C. C. GOODWIN (SALES) LTD. (Dept. A)
7. The Broadway, Wood Green, London N.22. England.

NEW!

ariard

DUST
COVER

Hard-molded from clear vinyl
...to protect your Garrard
from dust and accidents

Fits Garrard
Model # Models

DC 1 Model 210

(illus.)

DC 2 RC 88 and
Model 88
mk TC

DC 3 Type A

DC 4 Model AT6

DC5 Autoslim

NOW AT YOUR DEALER

Garrard Sales Corporation, Port Washington, N. Y.
CIRCLE 55A

SPECIFIED

in the article by
Joseph Giovanelli
—see “High
Quality Low
Power Stereo
Amplifiers”  this
issue. $29.95

$29.95

. . . the Output Transformer
with a guarantee of
better listening . . .

This superb Partridge made Transformer —
widely used all over the world in high quality
equipment — is available from stock from the
Partridge New York Agents (address below).
Ask now for full details and free catalogues
of the complete range.

Write now {o:

ULTRA ELECTRONICS INC.
235 Easxt 60th Street, New York, 22

Made by: Partridge Transformers Ltd.,
Roebuck Road, Chessington,
Surrey, Englond.

CIRCLE 55C
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LAFAYETTE

STEREO HI-FI COMPONENTS

" ,/[J)esign_ed for the Home o Engineered To Professional Standards
TO MUSIC

/0 £3
. lf
PRTer T e

0

vt

AR T Made in U.S.A.

LAFAYETTE LT-700

Criterion FM STEREO
MULTIPLEX TUNER

NO MONEY DOWN 124.50

Ready for Stereo and no Adapter Needed . . .
opening a new era in stereo, the new Lafayelte
Criterion FM Stereo Multiplex Tuner is entirely
self contained with its own built-in multiplex
facilities. Capable of achieving the highest

KT-250A 50-WATT INTEGRATED
>». STEREO AMPLIFIER

Completely Wired and Tested ]
Laboratory Standards, its exceptional selectivity
and sensitivity together with drift-free AFC per-
formznce insures effective reception of even
the weakest multiplex or monaural FM signals.

KT-250R LA-250A
7450 99.50
in Kit Form Completely Wired

@ 3rd Channel Dutput
S ® Separate Bass & Treble Controls
e 50-Walts Monophonically - 25 Watts Each Stereo Channel
e Response: 15-40,000 cps = .5 db (at normal listening level)
Pacesetting quality, performance and design. Features include: unique '‘Blend"”
Made canirol for continuously variable channel separation—from full monaural to full
in U.S.A, stereo, 4-position Selector, Mode, Loudness and Phase switches. Also provides
outputs for 4, 8, and 16 ohm speakers. Hum-free operation is insured by use of
DC on all pre-amp and tone control tubes. Individual bias and balance controls.
Harmonic distortion, less than 0.25%. IM distortion, less than .5%. Hum and noise
77 db below full output. 14%2”W x 1234”D x 5%2”H. Shpg. wt., 28 |bs.

KT-600A Criterion
PROFESSIONAL STEREO
CONTROL CENTER

KT-600A LA-600A

79.50 134.50

In Kit Form Completely Wired

& Response 5-40,000 cps == 1 db

@ Precise “Nufl’’ Balancing System
o Bridge Contral Provides Variable 3rd Channel Output
@ Variable Cross Channel Signal Feed Eliminates Hole-In-The-Middle Effects
e Tape Head Playback Equalization for 4-Track Stereo

sensitivity 2.2 mv for 1 volt out. Dual low impedance ‘plate follower” outputs 1500
ohms. Less than .03% IM distortion; less than .1% harmonic distortion. Hum and
noise 20 db below 2 volts. 14x105sx412”. Shpg. wt., 16 Ibs

KT-550
Criterion 100-WATT
BASIC STEREO AMPLIFIER

® Rated at 50-Watts per Channel e Response
from 2-100,000 cps; 0-1 db at 1-Watt e Mas-
sive Grain Orlented Silicon Steel Transformers
® Multiple Feedback Loop Design (over 50 dh)
& Motered Calibration Control Panel e Abso-
lutely Stable Under Any Conditions of Load b

A new “‘Laboratory Standard" dual 50-watt ampitici
guaranteed to outperform any basic stereo amplifier
: on the market. Advanced engineering techniques plus
KT-550 LA-550 the finest components ensure flawless performance. Dis-

tortion levels so low they are unmeasurable. Hum and noise

134.50 ]84.50 better than 90 db below 50-walts. Complete with metal en-

In Kit Form Completely Wired closure. 9%2”H x 121,"D, Shpg. wt., 60 Ibs.

R S Y B & Dept. AG-2, P.0. Box 10, Syosset, L, I, N,
FREE

I Name

IPAND LAFAYETTE
SUMMER CATALOG

¥ ciy Zone— State SUPPLEMENT

1 ﬁI.A.I‘.A.YBTTB OTHER LDCATIONS
| E A I X O NEWYORK 13, N.Y. | JAMAICA 33, N.Y. | BRONX 58, H.y. 0 |

NEW MAIL ODRDER AND SALES CENTER. NEWARK 2, N.). .J.| PLAINFIELD, N.).| BOSY
l SYOSSET, LONG ISLAND, N.Y. P IPARAMUS‘ L t BRI MADSNS.")l 1
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Only these FM Stereo Receivers
have Pilot’s unique signal-sampling
multiplex circuit’

You get the best possible FM Stereo reception because PiLoT's unique
signal-sampling multiplex circuit gives you maximum separation (30 db or
better) across the entire audio spectrum. It is the simplest, most effective,
most trouble-free circuit presently being manufactured for stereo demodu-
lation. There are no troublesome frequency separation filters and matrices
or extra controls as are required by other multiplex circuits. This is just one
of the many features that make PiLoT Stereo Receivers the perfect electronic
“heart’” for your high-fidelity system. »Patent Pending

800 920 G4 86 98 00 102 104 06 108

=

INPUT SELECTOR

PILOT 602M...30 watts music power...frequency response 20-20,000 cycles,
= 1db.. . harmonicdistortion 1% at full power...12-control flexibility...FM sensitivity
3 uv IHFM...wide band RF and IF circuits for undistorted reception at full modula-

tion...6 inputs...5%” high x 14%” wide x 10%” deep. With cover...
(Atso available with added AM as Model 602S. Complate, 299.50) 249 50

YRESLE INPUT SELECYOR

2
‘u_t_ls%

b
arrarn

PILOT 654M...60 watts music power (IHFM mid-band rating)...frequency re-
sponse 10-50,000 cycles plus 0.5 db or minus 1 db... hum and noise: completely
inaudible (80 db below full output)...intermodulation distortion: less than 0.3%
... 14 controls, including rumble and scratch filters... 6 inputs...plus a fully auto-
matic stereo indicator that lights on stations broadcasting FM stereo...5%” high
X 14%” wide x 12%"” deep. Black and brass styling . With cover... 32950

Sido?”

FOUNOED 1919

PILOT RADIO CORPORATION, 37-36 36TH STREET, LONG ISLAND CITY 1, NEW YORK




Take
a
close
look
at
the
new

ELECTRO-VOICE

PA7

A Bold Departure in Paging Speakers!

Look carefully at the new Electro-Voice
PA7 paging speaker. The speaker that
defies tradition to give you more value
than aony other-paging unit on the market!

Even the horn is new! Molded of tough,
unbreakable Cycolac* plastic, it outlasts
metal yet doesn’t ‘“ring” like ordinary
bells. And the color is molded in. Fading,
peehing, rusting problems are gone forever!

Inside, a brand new ring-type diaphragm
of fiberglass-reinforced Acoustalloy® pro-
vides the authoritative voice of the PA7.
Unusually high efficiency is coupled with
smoothly rising response and low distor-
tion. Test it with voice—even music! This
is crisp, commanding sound that puts even
Jarger speakers to shame!

Although the PA7 is light in weight, the
ingenious swivel mounting is strictly
heavy-duty for quick, absolute positioning
anywhere . . . mobile or fixed!

Every detail of design and performance of

the PA7 reflects the refreshing, new ideas
that have made E-V PA speakers the
finest in the industry! Ideas that mean
highest quality and reliability for you and
your customers!

Measure this remarkable necw paging
speaker against your personal yardstick of
quality. No matter how critically you
judge the Electro-Voice PA7, you'll find
it’s better than you expected. Except the
price. That’s much better!

*T .M, Borg-Warner

! .+ THE SMART MOVE IS TO ELECTRO-VOICE!

SPECIFICATIONS: Frog
Response400-13,000¢0:
Pressure Level 119 db

axis, 7.5 walis input, 2.4 |
Power Handling

walls, tmpedance 8

persian 1207, Sizo %" d

% &” deep, Weight 2 Ibs.

$27.00 ust

{ Normial trade giscounts 2pply)

ELECTRO-VOICE, INC.
Commercial Products Div., Dept. 726A
Buchanan, Michigan




