








































































Here's the latest example of the Heath ability to give you more for less ... the 
all new Heathkit 4-Track Stereo Tape Recorder. Its obvious quality yields 
professional results (less than .18% wow & flutter at 71/ 2 ips). Its many extra 
features assure better, more convenient performance (see chart at right). Its 
fast, easy circuit board construction makes any tyro confident of technical ex­
cellence. Its versatility is remarkable .. . record and playback 4-track stereo 
tapes or playback 2-track monophonic tapes ... use it as part of your stereo 
music system or as a portable. Choose your model now: the Model AD-12 
provides the mechanism for playback of stereo or mono tapes (converts to a 
recorder later by adding the electronics) $124.95; the model AD-22 includes both 
mechanism and electronics for stereo record and playback, $179.95. Optional 
carrying case, $37.50. Accessory ceramic microphones, $9.95 ea. 

FEATURES 
1. Die-Cast aluminum panel . 
2. Speed change lever (7X & 

3Y.") 3. Seven inch ree l capac i­
ty . 4. Three·dig it counter. 5. 
Fast forward-rewind lever. 6. 
VU·type level meters. 7. Stereo 
I Mono record switch. 8. Mixing 
level controls (mie. & line). 9. 
Microphone inputs. 10. Cath· 
ode·follower output jacks. 11. 
line inputs. 12. Record-play­
back Jever. 13. 4·track record­
playback and erase heads. 

r--------------------------------------------, 
I Ordering instructions: Fill out the Enclosed is $ _ ___ : send I 

" 
�~� F¥¥=flW.ii§4fil �~�;�:�:�:�a�~�~�i�t�~�!�~�~�:�I�:�~�d�p�;�:�i�~�i�:�f�:�:�r�~�~�~�;�:�:�:�:�~� Name " 

_ ••• ___ • __ .-- _ co ll ect. A ll prices F. O. B. Benton 

I HEATH COMPANY �~�~�r�~�l�~�r�c�M�~�~�~�:� �~�r�~�~�d�~�~�~�C�S�~�!�i�:�~�~�~�~�;�~�~� Address , 
'

change withou t notice. Dealer and ex· I 
port pri ces slightly higher. 

, Bento n Harbor 41, Michig an City Zone ___ Slale , 
�~�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�- �-�-�-�-�-�-�-�-�- �-�-�-�-�-�-�-�-�-�-�-�-�-�~�-�~� 
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Effect of Phase Shift on Hearing 
R. KLEIN and J. TRIBUTSCH* 

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

T
H E STATEMENT HAS BEEN MADEl that 
the ear perceives sound as a complete 
pattern, rather than a series of fre­

quencies which comprise the particular 
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 has 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
ca~es 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 level of 0.1 
~er c.ent or less. Another point of cau­
tion IS the power amplifier, which must 
have extremely low hum, certainly in-

" Electronic Systems Corp., P. O. Box 
6293, Milwaukee, W is. 

1 John W. Campbell, "Sineward distor­
tion in high fidelity amplifiers," AUDIO, De­
cember, 1961-

180 cps 
SOURCE 

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 
dlanging 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 
ears 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 of the sounds at the 
ear, if phase affected sound. Also, the 
resultant wave would be changed in 
phase; the amount of phase shift that 
would occur depends on the wavelength 
of the sound and the length of the di­
rect and reflected paths. It can then be 
seen 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 ear 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 
respond to patterns rather than frequen­
cies, the character of the sounds we hear 
""ould b~ continuously changing with 
changes m our relative position to the 
sound source. 

It should be pointed out that in some 
cases phase cancellation will cause the 

Fig. 1. Block diagram of set-up used in authors' tests. 
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Fig. 2. Scope patterns 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 
[undamental and harmonics has been 
altered. 

At this point, a certain 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 
~at the .output at both speakers is equal 
In amplttude, and both channels are in 
phase, the cones of the left and right 
speakers wil.l move in and out together 
at the same Instant of time. This will re­
inforce the sound heard by a listener 
standing ~lirectly between the two speak­
ers. But If one of the channels is 180-
deg. out of phase wi th the other, the 
cone of one speaker will move in wh ile 
the cone of the other moves out at the 
same instant of time. This will cause re­
~uction in s~und heard by the same 
lIstener. Phasmg, as applied to stereo 
sound systems, describes an electrical 
condition of the system. 

The fact that the ear cannot detect 
changes in phase in stereo listening, 
other. than the electrical phasing just 
mentIoned, can be demonstrated with a 
simple experiment. Connect a stereo 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
wo~k. 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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a IEL 
J B L full-range 

HIGH EFFICIENCY 
loudspeakers 

deliver 

THE SMOOTHEST, CLEANEST SOUND THIS SIDE OF LIVE PERFORMANCE 
James B. Lansing Sound, Inc., makes the most efficient 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 to 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 classic 15" full-range precision 
transducer. 4" voice coil, durnl 
dome, 16 ohms. 

THE JBL D131 
Never before or since has so much 
engineering and care been lavished 
on a 12" unit. 4/1 voice coil, 16 ohms. 

THE JBL D123 
The o ri g in a l compact 12" loud­
speaker, onl y 3%" deep, 3" voice 
coil , 16 ohms. 

THE JBL D208 and D216 
8" transducers luade with the same 
precision workmanship that goes into 
larger JBL spea kers . 2" voice coils. 
D 208 is an 8 ohm unit; D216, 16 
oh1lls. 

These high efficiency precision transducers are designed for use in exponentially-tapered horn or bass-refl ex 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 disc to Westminster's rec­
ord of Bartok's "Three Village Scenes" (Au­
DIO, June, 1962) is nominally the sort of pop­
ular, state-sponsored folk music tbat Is now 
produced In quantity throughout the it'Dn cur­
tain world but its id iom derives astonishingly 
from Bartok's own twin sources, authentic 
old-type Hungarian folk music (untouched 
and unarranged) plus the dissonant instrn­
mental idiom that Bartok was able to create 
out of it for his own "classical" use. 

The music even sounds like Bartok. But it 
is ·Bartok well watered-down in comparison 
with the real thing. Just playa few numbers 
as performed by this sk illful and enthusiastic 
ensemble, then listen to the "Village Scenes" 
of Bartok, composed 45 years ago, and note 
how much more telling, how incredibly vigor­
ous, is the older work! 

Still, as such popular music goes, this "folk­
lore" is well up to standard for its type, 
matching the best that comes from Russia, 
and many another country, on the Monitor 
label. The Bartok influence is healthy, adding 
a bit of dissonant spice to an otherwise pretty 
soggy harmony; the tunes are the best Hun­
garian-probably also aided by Bartok via 
the famed Bartok collections made in the 
early years of the century. Good record. 

MORE CLASSICS 
Brahms: Symphony # 1. Pittsburgh Sym­
phony, Steinberg. 

Command CC 11011 SD stereo 

A companion recording to Command's 
highly successfu l Second Symphony, released 
last fall, th is is an equ ivalent performance, 
briskly modern, quite rapid for the most part 
but poetic and musical th roughout, with good 
phrasing and expression. These two can be 
taken as the best of the up-to-date musical 
approach to Brahms, contrasting with equally 
legitimate performances in an older manner 
that move more s lowly, dwell at length on 
the Romantic expression, tend towards a 
somewhat heavy, "dark brown" quality that 
Is probably very much what Brahms intended, 
in his own day. (On the other hand his own 
performances would never have sounded tired 
and dull, as some of the more massive ver­
sions Inevitably do now). 

Brahms isn't around any more and so his 
music must sink or swim in Twentieth cen­
tury style, for better or worse. The Stein­
berg "solution" to the updating problem 
should keep the old man afloat a whlle longer. 

Command's recording technique matches 
the Steinberg modernity. In the earlier Second 
Symphony, the striking close-up view of the 
orchestral insides now seems to me a 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, la rgely submerged In 
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the total sound. This newer mike job some· 
how seems to have been re-thougbt. Perhaps 
it's just a dlfl'erent piece of music; but my 
impression is that here the mikes picl, up 
less of the un in ter esting musical innards, 
more of the real inner beauty that is a lwnys 
worth highlighting via the recording a rt­
so un imaginable in Brahms' own day. In any 
case, t bis is surely a fine example of en­
lightened microphone technique, maldng the 
most of the musical material in terms of re­
cording itself. 

Debussy: Images for Orchestra (Gigues; 
Iberia; Rondes de Printemps). Stravinsky: 
Symphonies for Wind Instruments. Ravel: 
Pavane pour Une Infante DMunte. l'Orch. 
de 10 Suisse Romande, Ansermet. 

London CS 6225 stereo 
(mono: CM 9294) 

The pecnliar French-Swiss temperament of 
t his musical team, out of Geneva. is ideal 
for these colorful and now somewhat old­
fashioned masterpieces of Frencb ImpJ'es­
s ionism , bringing ont the impressionistic 
shimmer of moods and colors, the once-so­
new color-harmonies, the ever-gorgeons in­
strumentation, with a fresh ness of sound that 
is enhanced by London's ever-gorgeous stereo 
recording. 

The Stravinsky work is tossed into the 
pot for reasons more literary than muslcal­
the "Symphonies" were dedicated to Debussy. 
(As a sort of funeral piece they also tie in 
with t he Ravel funeral dance, the "Pavane 
for a Dead Princess".) 

As nsual in reconl ings of the big compound 
Debussy suite, the London an notator doesn't 
know a tune when he bears one. He ascribes 
"Gigues" only vaguely to tbe British I sles. 
(Perhaps they recall "unpeopled landscapes 
as imaginary as the Allemonde of Pelleas 
and Melisande" is his explanntion). This, ob­
viously, because be doesn't r ecognize the main 
Debussy tbeme, heard constantly th rougbout, 
as t he nltra-familiar Scott isb border tune, 
"Tbe Keel Row"! The Debussy "Jigs" nre 
clearly British-Scotch-Irish in concept. 

The suite's sections actually, are tbree im­
preSSionistic visits to three geographic nreas 
- Britain, Spain lind France. "Rondes de 
Prin temps" is supposed to have tunes from 
Western France in it; if so, they are probably 
as familiar to most Frenchmen as "The Keel 
Row" is to most of us, not including London's 
commentator. 

Franck: Symphony in D Minor. Detroit 
Symphony, Po ray. 

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 Cesar 
Franck's rapidly fading masterpieces and, In 

terms of these dynamic "outlander" perform­
ers and in the dynamic medium of stereo, 
neither succeeds very well. 

Oddly enough, Cesnr Franck bloomed best 
in the liesnrely days of the 78 record-when 
there were so many record sides to fill , any­
wny, that it wasn't even worth trying to 
hu rry things up. Now, on long-play, Franck 
is paradoxically too nervous, too hurried, not 
well projected as music. The big moments 
of typically Franckian emotion nre some­
bow misnnderstood, played down, by-passed. 
Distressing to an old Franck fan. 

Paray is French, all righ t, but he bounces. 
He moves in a hurry, wi th zest and mnsical 
vigor. The gentle FranCk, in Detroit, is some­
how given a chrome-plate stream liuing that 
merely mal(es him seem more on t of date 
tban he is. Not bad-and many new listeners 
will perhaps be helped by the hurry. Not 
those of ns who remember how we first heard 
the typical Franck harmonies, the breath­
taking changes of key, the ever-so-Romantic 
pauses, the sweetly poignant meloclies aU t be 
same shape, always rising on the second 
phrase above the first . . . these things, alas, 
a re played down now in favor of dynamic 
progress. Progress to where? 

It isn't twelve-tone mu Ic, this, tllOugb it 
was a precursor. Its ell'ects are those of 
harmonic contrast-at liesure and savored to 
the full. You can't rush it. 

A s imilar ell'ect is heard in tbe even more 
dated Quintet, a magnificen t "live" piece for 
an old-fashioned cham ber-s tyle concert, the 
performers working themselves in to a posi· 
t ively visible lather or, alternatively, rumi­
nating at length over the perfnmed F ranckian 
moodiness. On records, it just doesn't go. Too 
noisy, too ruminathre, by turns. And again , 
these performers do the streamlining act, 
somehow managing to miss the very moments 
for which Franck was most loved In their 
urge to get a long to the next and the next 
and the next, and so, to the end. 

F or me, the end of both these works was 
an anticlimax. With all due r espects, it just 
seems to me that these performers don't hear 
Franck as he once was heard, and played. 
Probably inev itable. The old 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. 

Deutsche Gramm. 136233 stereo 

Here is nn excellent condensation, a few 
majo r Items out of the huge "St. Matthew 
Passion", performed, as can be seen, by some 
of the top stars of German s inging plus an 
expressive and sincere Bacb chorus and a 
batch of little-boy angels of convincing purity. 
It makes a gorgeous chornl stereo record and 
should be a fin e introduction to "big Bach" 
for those who would like to try this moving 
and immense sort of musical experience. 

I wish DG would remove itself from its 
eterna l yellow trade-color. This disc has a 
handsome reproduction of "The Last Snpper" 
which Is nnllified 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 little Inventions, one for each key, are 
famililir to all keyboard students amateur 
and pro. Their proper vehicle Is the clavi­
chord, the tiny, table-top personal instrument 
that, before the plano, was the only keyboard 
mach ine capable of loud and soft expression 
via the performer's finger pressure. (Organ 
and harpsichord both featured fixed tonal dy­
namics for each "stop" or set of strings, re­
gardless of the amount of push on the keys_) 

The clavichord also is the only keyboard 
instrument ever to have provided a v ibrato 
via finger motion-up and down, In thi s case. 
The tiny strings can scarcely be heard across 
a silent living room but their very fragility, 
plus tbe mechanism by which the hammer Is 
also the bridge, allows a change of pitch 
through varying pressure on the key. A much­
prized effect in earlier days, though Kir­
patrick does not make extensive use of it 
in these works, rightly. 

This recording poses a neat technical prob­
lem. The recorded level is necessarily at 
standard, on a par with that of other types 
of recording on disc. The instrument is so 
ti ny, however, that a proper level must be 
set via the home volume control-almost 
inaudibly fain t-or the sound Is r endered 
gross and ugly, amplified far above its in­
tended impact. Thus we have here an abso­
lu te recording, Le., 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. In teresting. 
If you will do so, maintaining ·tlIe 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 Interpretations on this ex­
tremely difficult little Insh'ument (It plays 
violently sharp if you use too much finger 
pressure) are somewhat restrained and oc­
cas ionally a bit nervous-understandably so 
-but otherwise a re models of good taste. 
This is part of a major keyboard se ries In 
wh ich this American performer covers the 
entire non-organ keyboard repe r tory of the 
composer. 

Shostakovitch: Symphony #5. Minneap­
olis Symphony, Skrowaczewski. 

Mercury SR 90060 stereo 
(mono: MG 50060) 

I l ike this new Minneapolis condnctor with 
the utterly Impossible name. He is of the neo­
Romantic school, tendi ng towards li esurely 
tempi and emotion, whereas his predecessor, 
Dorati, represented the now slightly out-of­
date steel-fo undry approach. 

This Shostalwvitch Fifth Is neo-Romantic 
in itself, and the Sk----------- interpretation, 
avoiding the unctuousness of the Stokowsld 
school, livens things with a ligh tly modern 
touch while maintaining a reasonably poetic 
expression in keeping with Shotakovitch's 
mood. 

I'm not one of those who feel that this 
composer was fo rced by the Russian state to 
compose in an official manner. He was, of 
course, forced in an outward sense; but this 
music was in him and remains his, out of 
himself, State or no State. Somebody else 
might simply have folded up and quit, or 
composed himself into quick oblivion v ia 
defiallce. 

It isn't a "great" symphony at a ll and 
it's often pretentious, as is so much in Shosta­
kovitch. Bn t the wonderfully expert colors 
and rhythms, the skillful construction and 
dynamic drama, make it always worth hear­
ing. Under very good auspices in this case. 1E 

LIGHT LISTENING 
(f1'om page 10) 

sopr-ano, alto, tenor, baritone and bass sax. 
'l'he ensemble work Is 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
peccable team work is behind each stunt they 
cu rry off with seeming nonchalance. Outstand­
ing items are Ragging the Scale, a Barney 
Google complete with racing effect and an 
elaborately hesitant Chicken Reel. There is no 
Iddding around, however, where the sound of 
the recording is concerned. Instrumental 
presence Is very good. In several selections 
the bass saxophone located at far right w\lI 
send any well-Intentioned woofer into a 
proper tizzy. 

Bror Kolle's Kopel: Danish Delight 
Capitol ST 10306 

The OI'Calliope Man Visits a German 
Hofbrau ' 

Reprise R 6015 

The tourist making plans to visit Europe 
th is summer cannot say that the record pro­
ducers weren't ready for him before the 
season began. By mid-March, even the newer 
labels were on the market this year with the 
so rt of music you could expect to find in the 
Continent's more Informal places of entertain­
ment. Authentic music recorded on the scene 
in foreign locales has long been available in 
the "Capitol 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 two records sampled here, the 
Capitol in stereo and the Reprise in mono, the 
Danish Item recorded in Copenhagen hasn 't 
the faintest suggestion of American influence. 
Composer-conductor Bror Kalle (Uncle Carl) 
leads a small orchestra in the infectious folk 
tunes of Denmark. The polka, the fast waltz, 
the hopsa and the schottishe are all repre­
sented In this sampling of Scandinavian night­
life. One familiar element In this potpourri is 
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the accordian of Mogens Ellegaard who intro­
duced American audiences to this sort of fare 
a few years ago during his appearances here. 
Ellegaard's single accordian disc on another 
label (Vox STVX-426090) remains to this day 
the outstanding example of Scandinavian ac­
cordian artistry. This guy is really at home on 
that keyboard. Most of the releases in the 
"Capitol of the World" aeries have been avail­
able solely in mono but the bright, unclouded 
sound of this album indicates that stereo 
presents no mysteries to Danish engineers. 

The German Hofbrau music on the Reprise 
r elease has a number of American tunes mixed 
in for good measure. These are garnished, as 
a re the middle-European favorites, with the 
sound of the tipel, musette and Swiss hand 
bells. The calliope men tioned in the title of 
the album may keep away some listeners who 
tend to associate that instrument, quite under­
standably, with the out-of-tune set of pipes 
once part of every circus. There Is really no 
cause for concern here. The calliope heard 
sparingly in this release 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 favorites 
as Beer Ban'el Polkct, 0 Mein Papa, LUi Mar­
lene, and T wo H ea,·ts in 7' It1"ee-Q 'ltCwter Time. 

IF YOU ARE MOVINC 

Please notify our Circulation D.partment 
at least 5 weeks in advance. Th. 'ost OHlce 
does not forward ma.uina. lent to wrona 
destinations unless you pay additional poat­
age, and we can NOT duplicat. cople. Mnt 
to you once. To save youraelf, U', and the 
Post Office a headache, won't you plea •• 
cooperate? When notifyln. U', pl.a.. .ive 
your old address and your new .ddr •••. 

Circulation Dep.rtment 
RADIO MACAZINES, INC. 

P. O. Box 629, Mln.ola, N. Y. 

1E 

E!J!1AUDIO 
FIDELITY. 

liMITED TIME OffER! 

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 $3.00. 

Mono- AF.LP 1964 • Stereo-AFSD 5964 

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. A 7, 
770 Eleventh Ave., New York 19, N.Y. 
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TAPE GUIDE 
(from page 29) 

and play it on the old unit. 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 oscillator 
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 new machine 
might be at fault. This can easily be 
checked by recording and playing a tape on 
the latter. 

If neither machine alone develops ex· 
cessive hiss, 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 noise than one which limits treble 
boost to the record mode. Still, the increase 

AM·131 Disk recording Lathe 

... they 1nake beautifulrecol"dings together! 

THE NEUMANN MASTER DISK RECORDING LATHE AND THE L YREC 3 SPEED SYNCHRO­
NOUS MOTOR* - Together, they produce flawless fidelity disks for many dis­
criminating companies coast-to-coast. The motor, 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. Wodd 
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 turntable, 
suction fixtures, automatic cutter lift, and much, much more. All lathe 
models are equipped with the same L YREC 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 162/ 3 rpm speed converter available as an accessory. 

GOTHAM AUDIO CORPORATIO 

2 West 46 Street, New York 36, New York (212) CO 5-4111 
In Canada: J. W. Woods & Co., Box 158, Don Mills, Ontario 
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in hiss and noise might be marginal, that 
is, not so great as to be especially notice­
able. However, when a tape made on such 
a machine is copied, the extra hiss and 
noise, added to the hiss and noise that in­
evitably occur in the copying machine, may 
raise the hiss level to bothersome propor· 
tions. Keep in mind that when tapes are 
made and copied on the best of machineR 
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 
response. Copying at reduced speed will in­
crease your distortion if you try to main­
tain the same ultimate signal-to-noise ratio. 
Unfortunately, there is very little one gets 
for nothing in electronics. 

Recording From FM·stereo Broadcasts 

Q. I hope that you may be able to help 
me with a l'ecent problem. I have two stereo 
tape recorders, one using a tOO-lec bias 
frequency, the other a 'lO-lec bias frequency. 
On recording from FM multiplex I get ex­
cellent recordings from the tOO·lec recorder 
using bulle erased tapes with the erase head 
disconnected since the erase head only adds 
noise. When using the 'lO-lec recorder I get 
a signal of about 6000 cps impressed on 
the l'ecol'ding at a level only about 20 db 
below the l'ecorded signal. Of course this 
malees the tape unusable. 

A. In order to make it possible to dis­
tinguish between the left and right audio 
signals, the FM-stereo broadcast contains 
a 19-kc pilot signal. The multiplex receiver 
generates a 38-kc signal in order to separate 
the Land R signals. The 19-kc pilot enables 
the tuner to produce at 38-kc signal which 
is accurate enough in frequency and phase 
for stereo separation. Depending on the 
design of the multiplex receiver, harmonics 
of the 38 kc may appear in appreciable 
quantity at the output of the tuner, along 
with the Land R signals. These harmonics 
are 76 kc, 114 kc, 152 kc, and so on. They 
beat with the bias-current frequency, pro­
ducing sum and difference frequencies 
What apparently is happening in your case 
is that the 76-kc harmonic beats with your 
70·kc bias frequency, producing a differ­
ence signal of 6000 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 the 
inductor-capacitor network should be 76 kc. 
The inductor can be a 2.5·mh l'.f. choke, 
and the capacitor would be determined by 
the formula C = 25,000000If2L; where C 
is capacitance in pf, f is frequency in kc, 
and L is inductance in mho For a resonant 
frequency of 76 l{c, 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 coil 
with an adjustable ferrite core. This would 
enable you to tune the filter to exactly the 
bias frequency . 

The second course is to increase the oscil­
lator frequency of the tape recorder to at 
least 92 kc, or decrease it to 60 kc or less. 
Thereby the difference frequency between 
the 76-kc harmonic and the oscillator fre-
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quency wo uld be at least 16 kc, which is 
outside the audible r ange, a t least f or 
adults. Either change in oscillator fre­
quency involves problems. The higher oscil­
lator frequency might well result in your 
erase head not working effectively, be­
ca use of its increasing impedance as f re­
quency rises and because of increased losses 
due to self -capacitance of the head's wind­
ings. Also, you would have to increase the 
amount of bias current supplied to the 
record head, because the impedance of that 
head rises in the same way, and soon. The 
lower oscillator frequency would increase 
the likelihood of beat uotes between the 
oscillator f requency and the harmonics of 
t he higher audio f requencies. Again, you 
would probably have to adjust the amount 
of bias current supplied to the r ecord head, 
this time downward. Probably you wouldn't 
have to do anything about the erase head, 
unless by chance it was overheating be­
ca use of too much current going through it. 

The preferable course seems to be to in­
t roduce a 76-kc filter . 

About two weeks after the above answer 
was mailed, the following was r eceived from 
the same reader: "I f ollowed your sug­
gestion and obtained two 1.5-10 mh TV 
width controls and used them in series 
with two 0.0018 ceramic disc capacitors. 
I put these in parallel with a 76-kc signal 
f rom an audio oscillator and adj usted the 
the slugs of the width controls f or mini­
mum output as viewed on an oscilloscope. 
I mounted the two filt ers in an aluminum 
box on the shielded cable from the multi­
plex adaptor to the stereo preamp. The un­
wanted signal was gone. Thank you for 
your advice." 

Automatic Tape Shutoff 

Q. The a~l"torna"tic shut-off f eature when 
the tape brea7cs 01' cornes to the end of 
the Tee I is very deBiTable. My t ape re­
corder does not have t his featuTe. Can it 
be rnodified? 

A. I 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 only on the ex­
pensive tape machines. Not only must it 
stop t he 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 t he heads, capst an, pinch roller, and 
so forth. FUl·thermore, it must in no way 
interfere with t ape travel : it must not 
prevent intimate contact between t he t ape 
and the heads, and it must not induce wow 
and flutter. Possibly the manufacturer of 
your unit has a solution. (See N01·th C. 
Harn's a1·ticle on page 23 of t he b me, 1962, 
issue. ED.) 

That Strange Sound Again 

Another r eader has sent in some com­
ments about the problem of a "strange low­
f requency SOlmd" which was brought up in 
the J anuary, 1962, issue. J ames B. Williams, 
316 Dixie St., Minden, Louisiana, writes : 
"I had the same trouble and after two trips 
back (to the store where I purchased my 
tape recorder ) the t rouble was still there. 
The trouble with mine was in t he oscillator 
coil. This particular coil was designed 
wI'ong ' I put in a new one with the same 
results: I changed every par t in the oscilla­
tor circuit and finally in desperation I r e­
moved the case from the coil, 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 care'8 ~ 
Rope you can fo rward this to the writ er in 
trouble." IE 
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This advertisement is reprinted from JOURNAL OF THE SOCIETY OF M OTION 

PICTURE AND TELEVISION ENGINEERS and J OURNAL OF THE AUDIO 

ENGIN EERING SOCIETY for the benefit of AUDIO readers 
seriously engaged in quality microphone applications. 

Uhe superiority of new Altee 
Dynamic Microphones is all the 
more amazing when you discover 
their moderate price I 
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: 

[p [ffi CD) CD) if of 
Superior Performance 
Each Altec 684A Omnidi­
rectional and 685A Cardi­
oid Microphone comes to 
you with its own certified 
calibration curve made on 
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a Bruel & Kjaer Graphic Recorder. metals grinding mill if need be. Only 
In the entire professional fie ld, this' A ltec offers this a bsolu te protection 
practice is unique with A ltec. T he one aga inst the gradu a l degr adation of 
shown here is typical of the 684A. The qu ality common in ordinary micro-
curve you receive gives visual proof of phones that can't prevent dust, mois-
the remarkably smooth response pro- ture, and minute ferrous particles from 
vided by your Altec Microphone. restricting diaphragm movement. 
BALANCED PAIRS FOR STEREO: For stereo Also featured are diaphragms of in-
work, any pair of 684A or 685A Micro- destructible polyester that cannot be 
phones is perfectly matched in perform- damaged by blasts, shock, impact-
ance characteristics. The calibration designed specifically for rigorous usage 
curves offer rapid means of assuring in any professional applications. 
yourself of this balance. EXCLUSIVE ALTEC MICROPHONE EXCHANGE 
DESIGNED FOR RIGOROUS PRO FESSIONAL POLICY : After expiration of normal full 
USAGE : The exclusive sintered bronze year guarantee, you may exchange an 
fi lter posi tively bars all foreign matter. inoperative microphone for a compar-
These Altec Microphones may be used able new unit at a fraction of original 
safely in any situation the professional cost. This Altec policy is unique in the 
engineer finds himself; not only in a industry; offered to better serve micro-
p rotected studio , but anywhere - a phone users. 
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I ALTEC 684A OMNIDIRECTIONAL MICROPHONE 
: Frequency Response: 35 to 20,000 cycles' Output 
I Impedance: 30/ 50, 150/250, 20,000 ohms' Out-

put level: -55 dbm/ lO dynes/em' • Hum: -120 
: db (Ref.: 10·] Gauss) Price: $78.00 net I 

ALTEC 685A CARDIOID MICROPHONE 
SHOWN IN ALlEe l S I A BOOM MOUNT 

Frequency Response: 40 t o 16,000 cycles' Output 
Impedance: 30/ 50, 150/ 250, 20,000 ohms . Output 
level: - 54 dbm/ lO dynes / em' • Discr imination: 
Average front·to-back, 20 db • Hum: -120 db 
(Ref.: 10·] Gauss) Price $96.00 net 

I 
I 
I 
I 
I 
I 

I I 
~--------------------______ ' ______ ---------------------

ALTEC 686A LAVALIER MICROPHONE 
Frequency Response: 70 to 20,000 cyc les ' Output 
Impedance: 30/ 50, 150/ 250 ohms' Output 
l evel: - 55 dbm/ l0 dynes/ em' • Hum: - 120 db 

For specific engineering details, call your nearest Altec 
Distributor (listed in your Yellow Pages) or write Dept. A7 M 

ALTE C LAN S ING 
CORP OR ATION 

A SUBS I DI ARY OF Ll NG ·TEMC O-VO UGHT. I NC. 
1515 South Manchester Avenue, Anaheim, California 

Allee © 1962 '1 1,': 
Lansing 

Corp. 
(Ref. : 10.3 Gauss) Price : $45.00 net , 

, ---- ----------------------~---------------------------, 
OTHER AlTEC DYNAMICS PRICED FROM $42.00 • AlTEC MINIATURE CONDENSER MICROPHO~E ~YSTE~S: 
Omnidirectional, $236.00; Cardiod, $275.00 •• Altec offers a complete line of microphone accessories ,"cludlng 
desk and floor stands, switches. wall and boom mounts. 
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JAZZ and all that 

Observers of the musical scene during the 
last thirty years will 'detect much of the. old 
among the new, even though t he famlll~r 
sounds are in a strange setting. Ran Blake s 
wide dynamics and use of tone cluster s come 
straight from H enry Cowell by way of Thelo­
nious Monk's eccentric rhythms and uncanny 
tinling. It is hardly proper to call him an ac­
companist, at the totally imp~ovi sed n.ature 
of the performance often permIts tbe pianist 
to take over the lead from the singer. J eanne 
Lee, in turn, a ppears to know a lot abou t m?d­
ern pianists and sings more than. once l!ke 
Cecil Taylor plays. At least, she IS workmg 
on one of the few unique styles to come along 
in quite a while, and where I t will g? fro m 
here is anybody's guess. Greater va rlety In 
programing would help next time, pa~t l ~ularlY 
two or t hree additiona l numbers SimIlar to 
Evil Bl1te8, and When Sunny Get8 Blue. 
George Duvivier assists on bass, and the t unes 
include Lover Man, Blue Monk, Smnmerti1ne, 
La1tm and Whm'e Fla1ningos F ly . Each gets 
one chance alone, with Blake delivering a 
sermon of h is own on Oht,,"oh On Russell 
Str eet , which ha ppens to be loca ted in Hart­
ford, Connecticut. All the new sounds seem to 
have confused the engineers, and the s inger 
remains in one channel during her lovely solo 
Som etimes I Feel Like A Mothe1'less Ohi.l4. 
But the stereo version g ives purchasers some 
leeway to place the pianist in the best per­
spective. 

CHARLES A. R OBERTSON 

STEREO 
Sounds Of Synanon 

P·acific Jazz Stereo 48 

Established four years ago at Santa Monica, 
California, as a refuge for drug addicts and 
a place where victims can work t.ogether. to 
cure themselves, Synanon House IS drawlllg 
national attention since r ecent visits by tele­
vision cameras and the people from Time and 
Life. As the articles a nd photo essays cite t~1e 
importance of the resident jazz combo III 

morale building, this a lbum rounds out the 
s tory by presen ting the music actually heard 
daily in the common rOom. The septet makes 
no effort to copy the latest jazz trends or tUI:n 
out something commercial enough to caSh. III 
on all t he publicity, and the program consists 
en tirely of originals by members. Some sound 
joyous and full of hope, while others are 
wholly in trospec tlve yet marked by a feeling 
of confidence and repose. Just as Synanon 
bears little resemblance to ordinary institu­
tions, t he group itself is r efreshingly unlike 
any now playing the clubs. 

Readers of Down Beat were among the first 
to become informed about the foundation 
through dispatches from West Coast editor 
John Tynan , who continues to send in r egular 
repol'ts on he lp musfcians are rece iving t~el'e. 
N earl v all the curren t septet has remamed 
two y'ea r s or mo re, and Tynan relates individ­
ual case histories in the liner notes, along 
with an account of Synanon 's struggles to get 
started. Enough experienced players to form 
t he nucleus of a jazz combo a re usually in 
reSidence, but Tyna n and his fellow editors 
always point out that musicians fo rm only a 
small percen tage of all dope users and a re no 
more apt to succumb than members of other 
professions. But newspaper headlines a re r e­
se rved for the arrest of jazz personalities, and 
the higher figures quoted for doctors and 
nurses are just so many s tatistics to the 
majority of readers. As a sure cure has yet 
to be di scovered, there is no telling whicb 
group bolds t be best recovery record. MUSI­
cians would be bard to beat for lacl' of re­
sponse to compulsory treatment though, and 
time served in a federal bospital rarely results 
in anything more than a temporary cure. 

Among tbe tecbniques developed under 
Charles E. Dedericb, who bas beaded the 
foundation from the beginning, are severa l 
which seem to take vicissitudes of the jazz life 
into account. "No dope fiend wants to get 
well; be wants to want to get well," is one 
of the sayings at Synanon, and the doors are 
open a round the clocl< so as not to turn away 
anyone acting on a sudden inlpulse. This con­
venience has undoub tedly saved quite a few 
vis itors from ending up in court. After win­
ning a battle against alcobolism five years 
ago, Dedericb took the metbods wb icb proved 
successful in hi s own case and adapted them 
to aid addicts in curbing the desire for nar­
co tics. Some of tbe psychology of Alcoholics 
Anonymous is used, especially during the im­
portant period of final rehabilitation. It is 
here tha t many institutions fail, and tbe num­
bers of patients who go bacl< on drugs sbortly 
after being released is one of the most dis­
couraging aspects of the entire drug problem. 
The part Synanon 's jazz combo plays in pre­
paring for the first few months of scuffling is 
not to be underestimated. 

Before checking in at Synanon, most of the 
septet bad spent terms in various institutions 
without finding the help they required . Arnold 
Ross pianist and leader by virtue of his 
twen'ty-five years experience In jazz, worl,ed 
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fifteen of those years with J ack J enney, 
Vaughan Monroe, H a rry James an? Glen 
Miller's Army orchestra befo re acqUlrlJlg a 
drug habit while on a tour of Europe. Joe 
Pass has played guita r for nearly the same 
length of time, but the jazz r eputation he so 
richly dese rves was never attained becanse of 
a continual bont with drugs that started soon 
after leaving high school. David Allan, whose 
trumpet style recalls an early associatio~ with 
Chet Bal<er, se rved in Army bands IJI the 
Pacific during World War II and nearly fin­
ished an economics course a t Whittier College 
befo re narcotics took over. As prior stretches 
were served by each in respective government 
hospi tals located at Camarillo, Fort Worth 
a nd Lexington, a more widely treated th ree­
some would be ha rd to find in any group. 

Despite an ina bility to win a lasting victory 
over drugs Ross worked as arranger and con­
ductor of' the Bob Crosby and Spike Jones 
televis ion shows, in addition to appearing as 
pianist during the last ten years on numerouS 
LPs under snch leaders as Nelson Riddle, 
Dave Pell and Billy May. Not only does he 
contribnte three originals and solo strongly 
thronghou t , but a good share of the album's 
success must stem from his pass ing on words 
of advice to other members. If Synanon had 
existed to per mit his meeting with Joe Pass 
to take place a decade ago, their. story mig~t 
be much different. Instead of IJIterment IJI 
commercial groups, tbe guitarist would have 
made a valuable partner, on the basis of pres­
ent performance, or set out on an illus t rious 
career as a single. 

Because of the group's therapeutiC nature, 
inst rumentat ion depends upon the players at 
hand and is rather unusual. Greg Dykes blends 
in with the trumpet on baritone horn, and his 
solos betray t he fact that he also is a valve 
trombon ist. The fifth man in the rhythm sec­
t ion is conga drummer Candy Layton, whose 
amateur standIng or good taste prompts him 
to exercise more restraint than most profes­
s iona ls . Bill Crawford, a fo rmer clarinet stu­
dent at the New England Conservatory of 
Music, also took up drums since a rriving at 
Synanon, and bassist Ronnie Clark was once 
associated with Don Cherry and Billy Higgins 
of the Ornet te Coleman qua r te t . The septet's 
strong point is a spirit t hat should endure, 
even though future events force members to 
seel{ a livelihood for a tinle in Twist outfits. 
Tbe American Federation of Musisians local, 
instrnment manufacturers and interested citi­
zens have a ll contributed to Synanon, and not 
the least among the well wishers is Dick BOCk, 
wbose skill as a producer makes the sounds 
come alive. 

Jeanne Lee and Ran Blake: The New est 
Sound Around 

RCA Victor Stereo LSP2500 
These two newcomers a re Iil<ely 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 the re 
is no question a bout their being far-out, a.ny 
ar"uments probably will be based on wh Ich 
pa~·tner holds the lead at any given moment. 
The pair met while students at Bard College, 
where they were gradnated in June a year 
aO"o and continued to rehease after arriving 
I;; 'Manhattan to pursue sepa rate careers. 
Enterin" an amateur night contest a t the 
Apollo Theatre as a lark, they scored a hit 
and were brough t back for three more weeks. 
Th is album mark s their professional debut, 
but several jazz clubs a re showing interes t in 
sign ing con tracts. 

Billy Strayhorn And The Orchestra: 
J ohnny Hodges, Soloist 

Verve Stereo V /V68452 
The number which ends this set would serve 

as an appropriate album title, fo r new jazz­
men a re more touched wi th stardust t han 
Johnny H odges. One Slight drawback s.tands 
in the way of using the Hoagy Carmichael 
tune on the cover. It happen s to be a show­
case fo r Lawrence Brown's trombone, and the 
featn red soloist's a lto sa." ta l<es a secondary 
role fo r the first time in the entire program. 
Hodges has earned t he r est, baving jus t 
landed after completing a personally con­
ducted tour of his special part 0( t he E lling­
ton universe. Eight compositions that Hodges 
helped make f amo us during t he productive 
1937-1945 period are revisited, in cluding 
Jeep'8 Blues, Gal Fro". Jo e's, I Got It Bad, 
and D on't Get A"olmd Muoh Any".o,·c. Harry 
Carney and Shorty .Baker solo once or twice, 
but the occaSion is primarily one for I'lodges 
to take care of numerous reqnests fo r fresh, 
stereo remakes of these particular titles . His 
answers a re beautifully phrased as a lways 
and more generous than usual. 

The orchestra Billy Strayhorn picked to 
head is the f ull D uke Ellington crew, w ith 
pianist Jinlmy Jones Sitting in , but contract 
restrictions preclude proper billing. As a re­
ward for keeping Hodges in orbit, t be band 
steps out on its own during a new pair of 
blues originals, with Cat Anderson 's trum~et 
breaking through the stratosphere on JU'lOe 
A-Plenty, and Tailor Made. Thanks to Rudy 
Van Gelder's fine engineering the band sounds 
like Ellington of the Golden Era once again, 
and tbe tonal textu res of Hodges on a slow 
ballad were never more veh' ety and luxuriant. 

The Limeliters: Through Children 's Eyes 
RCA Victor LSP2512 

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

Sing Along W ith Jonathan And Darlene 
Edwards RCA Victor LSP2495 

Long before the craze gained momentum 
nat ionall'y, 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 group activity to its proper 
place, with the aid of seve~ty elementary 
school pupils a t the CommullIty Theater III 

Berkeley, California, last year during Christ­
mas vacation. Also returned to favor Is the 
folksy repertOire typical of such gatherings, 
and the stereo version of the live perform­
a nce in AI Schmitt's spacious r ecording opens 
up the auditorium to all outdoors. The trio 
goes over big by not playing down to the 
youngsters, who even take in stride Lou Gott­
lieb's casual dropping of "identify with" in 
one of the introductions. They respond with 

(Continued on page 48) 
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SERIES M33 

~~ 
HIGH FIDELITY PHONOGRAPH CARTRIDGES 

NOT HOW MUCH? BUT HOW GOOD? 

According to United Press' Preston McGraw, the Shure seri es M33 cartridges 
are "so good tha.t a hard-shelled listener might suspect 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 
sound ing cart rid ge need be the most expensive. The new Seri es M33, after all, 
was developed by th e same team of eng in ee rs who developed the redoubtab le 
Shure M3D seri es . .. the world 's fi rst tru ly high fide lity stereo cartridge. 
Numeri ca lly, Shure has made more highest- quality stereo cartridges t han any 
other manufacturer-and they' re used by more critics and independent hi-fi 
authoriti es than any other. Chronolog ica ll y, Shure had a two year head start on 
the others. In short, Shure has learned how to make these critica l components 
in the kind of quantities that result in lower prices. 

THE SOUND OF SPECIFICATIONS 

Again quoting Mr. McGraw: "Professional engineers are largely impressed by 
specificat ions, and the specificat ions of the M33 (except fo r compliance) are 
not unprecedented. But the way it sounds is something else again . The M33 
puts flesh and bones on specifications. It brings out sound from records that 
more expensive cartridges do not ." 

He's ri ght. To begi n with, Shure specifications (as published) are not 
theoretical laboratory figures, or mere cla ims .. . 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 th e audib le 
spectrum without a hint of the break-up prevalent in most other cartri dges. 
Also, it is remarkably free from disconcerting peaking at thi s frequency or that. 
Result: absolutely smooth , transparent, natural sound re-creation . (Inciden­
tally , where wou ld you find a record that goes from 20 to 20,000 cps. w ith genuine 
music on it?) 

Separation is over 22.5 db. at 1000 cps. Much more than necessary, rea lly. 
Again, the separat ion fi gure doesn't show that the M33's separation is ex­
cell ent throughout the aud ible spectrum. No cross-talk between chann els. 
Even when an oboe plays. 

And the matter of comp liance: 22 x 10-6 cm . per dyne for the M33-5. 
Now there 's a specification I According to Mr. McGraw, the Shure 

stylus feels like a "loose tooth ." And so it should . The incredibl e 
compliance of the M33-5 gives it the ability to respond instantly to 
the manifold and hyper-complex undulations of the record groove. 

Superior sound is one outcome of the superb compliance. 
Another is th e ability to track the record at low force. The 
M33-5 will track at forces as low as any other cartridge on 
the market today. 

SPEC IFI CATIONS 

\. Channel Separa tion (at 1000 cps) 
~1\ Frequency Response 
, 'Output Voltage (per channel, at 1000 cps) 

Recom mended l oad Impedance (per channel) 

Tracking Force 
Inductance 
D.C. Resistance 
Sty lu s: 
Terminals 

Mounting Centers 

M33-5 M33-7 

Over 22 .5 db Over 22.5 db 
20 to 20,000 cps 20 to 20,000 cps 
6 mv 6mv 
47,000 ohms 47.000 ohms 
22.0 x 10-6 cent. 20.0 x 10- 6 cent. 

per dyne per dyne 
% to 1.5 grams 1.5 to 3 grams 
600 millihenrys 600 millihenrys 
750 ohms 750 ohms 
,DaDS'" diamond .00018 diamond 
4 terminal. (Furnished with adapters fo r 3-terminal 
stereo or monaural use.) 

Fits Standard '12'" 

On e other item: if you r tracking fo rce is 4 to 6 grams, th e even lower cost 
M77 Stereo Dynetic wi ll 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 wi th any other cartridge, 
regardless of price, in A-B tests (we do it all the time). If you are not impressed 
with th e distinct difference and greater naturalness of the Shure, don't buy it. 
That's punishment enough for us. 

PRICES: 

Why spend more than you must? 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 ... wri te for literatu re, or st ill better, hear them at 
your high fidelity showroom : Shu re Brothers, Inc ., 222 Hartrey Avenue. 
Evanston, Illinois. 



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
cu lt 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 bot~ 
25 and 70 volt speaker lines; locking covers; 
DC on filaments of hi -gain stages, etc. Get all 
the facts now. Write Commercial Sound Divi­
sion, Harman-Kardon, Pl ainview, LI ., N.Y. 

jsen;;;: detaile:-c-::'Iog-:;-Des;;;-l 
I Nam e I 
I Address 0 I 
, City State : I l,pn,.m" kardon'l 

.... ~,.-.".,.. .... -~.~-.~ ... ~,.--------. 

ABOUT MUSIC 

PH ILHARMON IC HALL 

THE PHILHARMONIC HALL at Lincoln 
Center opened its doors to its first audi­
ence on May 27. It was no gala occasion, 

however. Workmen had unveiled the ex­
terior a few days before, but visitors had 
t o hunt for the opening in the high wooden 
fence that surrounded the building, proceed 
through a corridor filled with construction 
clust, and up the fire staircase leading to 
the auditorium. Inside the rectangular 
room, it was apparent that much work r e­
mained to be done: bare wooden slats SUl'­

rounded the stage, many of the acoustical 
"clouds" (see below) were unpainted, the 
gold-upholstered seats were not all prop­
erly iustalled, and there was an over­
abundance of white plast er surfaces. No 
orchestra was tuning up off stage; the only 
"instrument" to be played was a cannon of 
the type used at yacht races (page 45) . 

In front of the stage, a long table had 
been set up at which the hall's architect, 
Max Abramovitz, and its chief acoustical 
designer, Dr. Leo Beranek, presided. Mr. 
Abr amovitz reviewed the architectural fea­
tures of the auditorium. The lack of pro­
scenium, he said, was designed to create a 
feeling of intimacy between the performer 
and the audience by eliminating the form al 
division between playing and listening 
areas. Another factor engendering this at­
mosphere is the height of the three t erraces 
sloping toward the st age ; the highest of 
which 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. 
'1'hrough the use of lighting, a 98-rank pipe 
organ, located behind a wooden grill a t the 

back of the stage, could be made to disap­
pear from view when not in use. '1'11e color 
sc.heme of blue and gold was executecl in 
the following manner- blue ceiling, gold 
acoustical clouds, blue walls, gold seats 
(tones ranging from lemon gold to coffee, 
which, as Ross P armenter noted in The 
New Y O?'k T i1nes, May 28 "gave the sug­
gestion of an expanse of ripe wheat." ) , 
gold terraces, and gold for the acoustically 
"transparent" screening in front of the 
organ. On both sides of the stage, spec.ial 
booths for television c.ameras had been con­
st.ructed, the winclows of which would be 
covered by sliding panels when no broad­
casting is in progress. The total cub age of 
850,000-feet places Philharmonic Hall in 
the category of a large auditorium. The 
orchestra platform is 61-feet wide; t he 
seating capacity is 2612, with 1378 in the 
Orchestra, 309 in th e Loge, 442 in the First 
Terrace, and 402 in the Second Terrace. At 
th e upper level, the hall is 100-feet wide. 
(Boston's Symphony Hall is 7.5-fee t wide, 
Vienna's Musiln 'erein 65 feet, Amsterdam's 
Concertgebouw 95 feet, and New York's 
Carnegie H all 100 f eet.) Philharmonic Hall 
is 139-fee t deep. Mr. Abramovitz and his 
staff have taken into consideration the 
intermission period in designing the hall: 
"The audience will not have to spill out Oil 
to the streets and sidewalls," but instead 
will stroll through a spacious plaza located 
between Philharmonic Hall and the New 
York State Theater. 

The quest for "intimacy" was carried 
over into the acoustical design of the hall, 
Dr. Beranek r eported. As a prelude to his 
work, he dispatched \' ariOllS members of his 
staff to several cities in Europe, the United 
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States, South America, and t he Middle East 
in order to study the leading halls. In addi· 
tion, musicians, conductors, and music 
critics were consulted on "esthetic" points. 
Among the details sought were: 1. rever­
beration period; 2. dimensions; 3. ma teria ls 
nsed in construction; and 4. age of hall. 
Dr. B eranek injected a personal note on 
the subject of t he kind of "sonnd" he hoped 
to achieve frankly expl·essing a preference 
for "rich bass." He noted that in two of 
th e world's finest music auditoriums, t he 
Musikverein and the Concertgebouw the 
walls were primarily of plaster. Thin wood, 
he said, leads to reduced bass and a "more 
brittle" sonic result. 

It is relatively easy to achieve acoustical 
and musical intimacy, he said, in a hall 
whose capacity is not above 1600 seats. 
The problems mount, however, in propor­
t ion to the increase in a udience. Low ter­
races, acoustical clouds, and a proscenium­
le88 stage, he hoped, should 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 predict exactly 
l,ow an a uditorium will sound, even after 
the most exhaustive research has been ac­
complished. With this in mind, a certain 
flexibility was built into the design of Phil­
harmonic Hall. Th e back and side walls of 
the stage have been provided with a four ­
foot space so that experiments can be car­
r i.ed out after the official opening of tIle 
hall for au indefinite period of time. As 
required, reflecting panels or absorbing ma­
terials may be placed in this passage. A 
jury composed of musicians and engineers 
will listen to rehearsals and meet regularly 
to discuss th eir impressions. The entire 
scope of repertoire will be auditioned, f rom 
solo recitals to opera and symphonic per­
formances, in classical, romantic, modern, 
and, as Dr. Beranek put it, "super-modern" 
compositions. Thus, the hall will not be 
"fL,ed" acoustically. Thanks to th e side and 
back passages, a continuous 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 Cent er for the "tuning": 
Daniel Pilll,ham's Cataco~'8"tical Meas~'l·es. 

In reply to our query regarding the rever­
beration time of the hall, Dr. Beranek states 
that the period would lie between 1.85 and 
1.95 sec., with the ultimate goal of 1.9 sec. 
(Carnegie H all's reverber ation period is 
1.7 sec., and that of the Concertgebouw and 
Muslliver ein Halls 2 sec. 

Since the subway tracks 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 H an ey's 
Bar (now demolished) and the hall's base­
ment, reveal that the hall is down 15 to 30 
db in rumble, and virtually undetectable. 

The cannon concluded the program with 
a bang calculated to expo e rattles, loose 
parts, and metallic vibrations in the hall. 
'l'he resounding shot demonstrated that 
Philharmonic H all was tight as a drum. 

Now, as Dr. Beranek stated it, "we shall 
hear very soo n what our (musical ) prob­
lems a re." 1£ 
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WHAT 
CARTRIDGE 
SHOULD YOU 
USE IN 
YOUR RECORD 
CHANGER? 

THE selection of a cartr idge fo r use with a r ecor d changer-mono 
or ster eo-would appear to pose no special problem. Yet, there are 

cer ta in t hings to be considered. 

A car tridge that tracks at some featherweight f r action of a gram may 
int roduce problems if the r ecor d changer arm is not capable of track­
ing at t hat force . To adj ust it, and attempt to use it at such a low force 
may introduce complications. J oe Marshal, noted audio authori ty, dis­
cussed th is in his article I NSIDE THE CARTRIDGE (Hi gh Fidelity Maga­
zine, J an. 1962 )-"An attempt to 1·educe needle pTessw·e with an ann 
not designed f01" low n eedle p1·eSSU1·e will usually Tesult in high dist01·­
tion due to loading t he needle with the mass and f Tiction of the aTm." 

Induced hum is another pr oblem to be consider ed and ant icipated with 
a magnetic car tridge. The very natu r e of t he magnetic cartridge 
makes it an efficient hum transducer. In the field of an unsh ielded AC 
motor, it is pr one to reproduce hum in t he loudspeaker system. 

The record changer owner must make fa irly certa in that the t racking 
capabilities of the ar m and motor sh ieldin g are suitable for use with 
a magnetic car t ridge. He can avo id these complications, and enj oy 
superlative performance by selecting a ceramic stereo car tridge. 

SOl1otorie was the fi r st to develop the use of ceramics rn piezo-electric 
phono pickUp applications. And today, the new Velocitone Mark II 
cartr idge stands out as one of t he most notable attainments in high 
quality r ecord reproduction. The Velocitone Mark II t racks at 2 to 4 
grams - well within the capabilit ies of any r ecor d changer arm. And 
it will perform in t he magnetic field of an entir ely unshielded motor 
without t he t race of magnetically induced hum. 
With magnetically induced h um and stylus force pr oblems out of the 
way, her e's the kind of per formance you can expect from the Veloci­
tone : usable frequency response from 20 to 20,000 cycles (± 1,6 db 
f rom 20 to 6,000 cps; ± 1 db to 17,000 cps) . Output is 11 mv. per channel 
with better than 30 db separation over the entir e audible spectrum. 
The Velocitone is pr ovided with matched equalizers (no tools re­
quired) so that it operates as a constant veloc ity device, and can feed 
dir ectly into the 'magnetic' phono input of any stereo pr eamp. What's 
mor e, t he Velocitone's per fo r mance 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 t urnover 
diamond styli, gives you, in effect, two cartridges for t he pr ice of one. 
Diamond /sapphire $19.25; dual sapphire $14.75 . Ask your hi-fi dealer 
to demonstrate t he new Velocitone Mark II, t he cartridge that is per­
formance-matched to your reco rd changer. Wri te. 

SONOTONE® CORPORATION 
ELECTRONIC APPLICATIONS DIVISION • ELMSFORD, NEW YORK 
CANADA: ATLAS RADIO CORP., TORONTO 

CARTRIDGES • SPEAKERS • TAPE HEADS • MIKES 

ELECTRON TUBES' BATTERIES • HEARING AIDS 



NEW PRODUCT S 
• SUm Speaker Systems. T he new Good­
mans "Slimform" speaker line features 
three models a ll in g e nuine h and-rubbe d 
oiled-waln ut veneer cabinets, constructe d 
of %. - inch stock and acou stically line d. 
Mode l G-1 includes a n 8-in. driver, 6-in. 
c losed-back midrange, 3¥., -in. high-fre -

q uency tweete r, a nd a fr eq uency response 
of 40 cps to 17,000 cps. M odel G-2 inc ludes 
a 10-in. driver, 6-in. closed-back midra nge, 
3 ¥., -in. high-frequency tweeter, an d the 
same freq uency r ange as the G-l. Model 
G- 3 includes three 8-in. woofers, a 6-in. 
c losed-back midrange, 3 'h -in. high-fre­
quency tweeter, and again the same fre ­
q u ency range as the G- l. A ll models fea­
ture a tuned port, crossover net,vork, a nd 
16-ohm impeda n ce. Models G-1 a nd G-3 
measure 25-in. high, 17-in. wide, 5'4 -in. 
d eep. The G-2 i s 614.-in. deep . The s lim­
form speaker series has been d esigned to 
stand on legs, o r w h en the legs a re re­
moved, to fit into bookshe lves, room di­
viders and other limited- space a reas. The 
G-1 is priced at $56.50, the G-2 at $59.50, 
and the G-3 at $79.50. Rockba r Corp., 
Ma maroneck, N . Y. G-l 

• Turntable wiUl Motor-Driven Tone Arm. 
The Rek-O-Kut Rondine II features the 
well-known Rek-O-Kut turntab le integrat­
ed with a motor-driven independent tone 
a rm. The Rondine II measures only 14 ¥., x 
14 % in. so that it may be easily h1stall ed 
in a ny furniture cabi net. F actory-installed 
spring mounts permit drop-in mounting in 
cabinets. The turntab le features a heavy 
cast platter, h ysteresis-synchronou s motor, 
Rekothane belt-drive system, and a heavy­
steel d eck plate. The moto r -driven "Au to­
Poise" tone arm is fac tory install ed m1d 
includes the S-320 tone arm with a ll its 

features. By pressing a b u tton, the "Auto­
Poise" mechanism lifts the arm from i ts 
rest and p laces it on the record as the 
turntable starts, disconnects comple tely 
f r om the lone arm d u ring play, lifts th e 
a rm and returns it to the r est after the 
record is finishe d, and then shuts off th e 
turntable. The Rondine II is also availabl e 
without "Auto-Poise" but with the Model 
S -3 20 tone a rm factory insta lle d. Pri ce for 
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the Rondine II with "Auto-Poise" (Mode l 
R-320A) is $169.95 an d for the Rondine II 
with the Model S-320 tone arm installe d is 
$129.95. The turntable, Model R, is avail­
a b le separately at $79.95. R ek -O-Kut Co., 
Inc., ,Corona, N. Y. G ·2 

• New Phono Pickup Arm. The new Stan­
ton "Unipoise" tone arm, mode l 2CO, is de­
signed to p e rmit tracking forces of on e ­
half g ra m. This arm is especia lly d esigne d 
to accommodate the n ew super-complia nt 
styli, s u ch as the Pickerin g Mode l 
D -3805AA. The low- trac king-force poten­
t ia l of this arm is achieved by use of an 
exclusive s in g le -pivot bearing and ul tra 
lig htweight construction: the entire m ov­
ing assembly weighs on ly 6 ounces. Arm 

,'" 

,( 

b a la n ce in a ll p la n es is a dju stable by 
m em1S of a ca.lib rated styl u s -force a dju st­
ment w ith a range of one-half to two 
gra ms. The Model 200 featu res a b uilt- in 
a rm-rest. Installation requires only one 
ho le and is done in a few minutes. N o 
soldering is necessary as cables are pro­
vided which plug into specia l receptac les 
integrated on the mounting system. The 
Model 200 will accept most mono and 
stereo car tridges. It is supplied with t em ­
pla t e an d complete insta ll a tion instruc­
tions. Price is $36.0 0. Pickering a nd Co., 
Plainview, L. 1., N . Y. G-3 

• Cooling Fan. The n ew R otron "Whi sper 
Fan" is a quiet and compact fan design ed 
to deliver ma.xim u m cooling with a m ini­
mum of acoustical dist u rbance, thus m ak­
ing it suitable for cooling high-fidelity 
eq uipmel1t. It can be installed s i mply by 
placing it standing up nea r the a mplifier . 

A rubber mat is s uggested to reduce the 
possibility of tra nsmitting vibrations. A lso 
i t may be mou nted in a p a n e l c ut-out by 
eith er clips or screws. The "Whisper Fan" 
is only 4 11/ 16-inches sq uare by l ¥., - inches 
per minute. Price for the "Whisper Fan" 
is $14.85. Optional accessories include a 
d ecorative grille, filter, connecting cords, 
and mounting clips. Rotron Ma nufactur­
ing Co., Woodstock, N. Y. G-4 

• Magnetic Tape Splicing Kit. The Cousino 
Magnetic T a pe Splicer consists of a plas­
tic splicing b lock, a s upply of pre-cut tape­
tabs, a razor blade, instruct ions, and a 
plastic pock e t case. The bottom of the 

s plice r has an a dhesive coating which 
pe r m its the splicer to be mounted on the 
recorder or a work t a ble withou t too ls. It 
can be r emoved a nd replaced without mar­
ring the finish . Cou s ino, Inc., T oledo, Ohio. 

G-5 

• Transcription Tone Arnl. The first sepa­
rate Thorens transportation tone arm to 
be marketed in America has just been an­
no u n ced by E lpa Ma rketing Industries. 
The new . Thorens, Model B'l'D-12S, is 
c la imed to have the following featu res: 
extremely low inertia i n both vertical and 
horizontal planes; complete independence 
of turnta ble leveling due to precise bal­
an cing a nd spr ing-a pplied stylus force; 
"esonant freq uency well below 16 cps with 
ordinary pick ups a nd much lower with 
more com~pli ant pick ups; a precision c u e­
ing device is integral with the arm and 
permits i t to be rai sed and lowered with­
out actua lly touching it directly. Adjust­
ments inclu d e static ba lancing with 
damped counterwe ight to accommodate 

cartridge weights from 5 to 19 g ra m s; 
spring-a pplie d stylu s force with k n ob cali­
brated fr om zero (for bala ncing) to 8 
grams; vertical height (range 1 % inch) 
a nd stylus overhang (range 7/16 inch) . 
Since t he s lide for stylus overhang is an 
a djustab l e part of the plug-in shell, this 
critical dimension m ay be individua lly set 
for each cartridge in u se to achieve the 
0.5-deg. -per-inch m aximum tracking error 
w hich the arm is capable of with optim um 
overhang. The design for the vertica l pivot 
is c laimed to k eep the stylus in a v e rtical 
plane for every h ei g ht a djustment. V a ry­
ing friction below 0.1 gram in any direc ­
tion a t the stylus is also claimed. Over-a ll 
a rm l ength is 12 ¥., inches. The arm is s up­
plied with a mounting board for immedi­
ate u se on Thorens TD-124 and TD-121 
t u rntab les but will fit a n y standard 12-
inch t u rntable. Price of the BTD-1 2S tone­
arm is $50.00 and it is a lso availab le 
factory mounted with a transcription turn­
table as the Model TD-135 for $110.00. 
Thore ns Division E l pa Marketin g Indus­
tries, New Hyde P a rk, N. Y. G-6 
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MODULAR MICROPHONES!* 
Another exclusive concept that makes 
UNIVERSITY microphones better. 
20 microphones? Yes-for anyone 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 adapter! 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, anyone 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! "AA D[M AA' 

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. 

UIIIERS'" MOOUIJR M~~!!lli 
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STILL AVAILABLE! 

AUDIO 

• 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. 
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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 $ ............... I understand that my 
copy of the 51h AUDIO ANTHOLOGY will be mail ed to me. 

Use handy order form . We pay postage anywhere in the U.S. add SO¢ for Foreign orders. 

Name ... .. ...... .. .. .. ..... ..... .. .. ...... .... .... .. .. ... .... ... .... .... .. ...... . 

Address .... ......... .. ... .... .......... ...... ..... .... .. ..... .. .. ... ....... .............. . 

City .. ...... ............ ... ....... ... .......... .. ... ... Zone ... ..... St ate ....... ................ . 

I am , Eng inee r 0 
Musician 0 

Student 0 Audio Enthusiast 0 
Other. .... ...•. . ... .••• . . . ....... . ... .. ... .. . . . 

JAZZ 
(f"om page 42) 

full voice on TMs T"ain, 'I'he l VI/ ale, I Had A. 
lIlule, and Hey J im1nie Joe John Jim Jack. 
Allan Reuss, guitar, and drummer Earl Pal­
mer are added to hel p keep everyone in the 
corral and on the beat. The mature a pproach 
should appeal to adults as well, and a lyric 
sheet is en closed to remind them of t he words. 

The Robbinsdale Chora le, which is ninety 
voices strong, devotes itself to show tunes in 
addition to the folk melodies promised in the 
album title. Actually, th is midwestern group 
of mixed voices does some of its best on 
Not/llin' LiT,e A. D ame, Litt le Bit O'LlLck, and 
Meredith Willson's Pick-A.-Little. In the folk 
area, it operates like an outsize K ingston 
Trio, bu t the tempos adopted should be s low 
enough to slltisfy Sing Alongers Oll Shenan­
doah, Santiago, Ban"a, and John He1t1'y. In­
stead of depending on tricks to brighten ar· 
rangements, director J ohn Adams sets things 
in stereo motion by calling on various sections 
in turn or playing one against another. Tbe 
en tire force chllrges across the landscape on 
Ba.ttle HY'l1tn Of The RepubUc. 

The E dwards, for the benefits of those who 
never met the eccentr ic couple before, are Jo 
Stafford accompanied by husband Paul Weston 
at the piano. The piano is really had at in this 
gentle spoofing of Sing Along, and anyone able 
to negotiate the changes of tempo and style 
deserves to be graduated to solo stlltUS. While 
t he better half keeps fairly good time, she 
generally sings off key and tosses 01I obligatos 
guaranteed to curl Mitch Miller's whisker s . 
A hear ty supporting chorus bounces across the 
stereo stage on such popular favorites as 
Moonlight Bay, T hat Certain Pa,·ty, and Be 
My Little Baby B",nble Bee. 

Theodore Bikel: The Poetry And Proph­
ecy Of The Old Testament 

Elektra Stereo EKS7220 
Marjorie Lord: Claudia's letter 

Fan Stereo 1002 

The li terature of Biblical t imes lends itself 
to v ivid interpretation , but both these produc­
tions manage to be absorbing without the 
sligh test attempt to Imitate the grandiose 
effects of t he late Cecil B. De Mille. If E lektra 
really had an eye on the box office, the t itle 
of Theodore Bikel's first non·singing album 
would spell out in no uncertain terms, "Song 
of Songs and Other Readings fro m the Old 
Testament." For it is hi s graphic retelling of 
the K ing Solomon story that will draw the 
attention of many listeners and cause sales 
to mount. The verses in this vers ion are 
selected from three different Bible texts, 
newly arranged iu a sequence that makes a 
more important figure of the shepherd. Marian 
Seldes gives a sensitive reading of the part of 
Schulammit, while B ikel assumes the two 
male roles. The resul t is a dramatic a nd im­
passloued poem in t hree parts, enacted with 
the accompaniment of a symphonic suite com­
posed by Dov Seltzer. L ike t he material Selt­
zer writes for t he Oran im Zabar Isrllell 
Troupe, the music combiues anc ient Near 
Eastern tradition with modern overtones. He 
also f ur ni shes appropr iate underscorings for 
such excerpts as The C"eation, EmpuZ8ion 
F"o,n Paradise, By The Rivers Of Babylon, 
and Psalms 98 and 150. Stereo permits the 
settings to be unobtrusi ,'e yet clearly defined, 
aud they were apparently recorded in Vienna. 
The depth of feeling indicates Bikel's intimate 
Imowledge and long understanding of the 
texts. 

While a Bible is usually with in easy reaCh, 
few households possess a copy of the letter 
written by the w ife of Pontius Pilate about 
the arrest, trial and crucifixion of Jesus. The 
manuscript was found in a monastery, where 
it had la in for centu ries, and comparisons 
with P ilate's report to Tiberius Caesar attest 
to its authenticity. Every young actress who 
hears t his reading will undoubtedly start look­
ing for a copy, as It affordS an opportunity to 
cover a wide range of emotions. Marjorie Lord 
succeeds in running the gamut a far greater 
distance than f rom A to B, and her portrayal 
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of Claudia is genuinely alive aud wholly be­
lievable. Earle Hagen, a composer for tele­
vision and fi lms, provides a sympathetic score 
and conducts I the studio ensemble of Holly­
wood musicians. The Polymax pressing adds 
to the brilliance of the stereo version. 

Henry Mancini: Expe rime nt In Terror 
RCA Victor Stereo LSP2442 

A second venture at scor ing for the large 
screen involves Henry Mancini once more 
with the murderers and felons pursued so 
valiantly on the "Peter Gunn" and "Mr. 
Lucky" telev ision series. 'With the half-hour 
time limit removed, the composer is at liberty 
to try a greater variety of tracking pro­
cedures, ranging from the jaun ty ragtime of 
a pianist for silent movies to the persistent 
rhythms of the curren tly popular Twist. An 
expanded investigative staff also permits the 
deployment of a big, swinging band on Kelly's 
Tune, and Fluters' Ball. As befits the Irish 
sounding titles, the methods followed consist 
of a spirited revamping of the old Sauter­
Fin negan book. A. pair of autoharps are 
brought into play on the theme, with due 
regard for the advantages of stereo, but 
Mancini's true ingenuity comes out when he 
tangles with the Twist on an alternate ver­
sion of the theme. In this and two other 
tunes, he almost makes the twanging guitars 
sound musical as they pound away at the 
beat. 

The song best qualified for promotion to 
the ranks of best sellers seems to be Nancy, 
which surprisingly enough was written for 
the murder sequence and features the solo 
piano of Jimmy Rowles. With the addition 
of suitable lyrics, the slow, haunting melody 
may attract as much attention as Moon River, 
the hit from Mancini'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 
highly effective. As in the case of the "Break­
fast at Tiffany's" album, the source of the 
recording is RCA Victor's Music Center of 
the 'Vorld and not the movie soundtrack. }E 

EQUIPMENT 
PROFILE 

(f?'07n page 34) 

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

I felt, too, that however laudable in 
terms of electronics, 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 numerous occa­
sions, with unpleasant results in the re­
corded sound. It would seem that these 
functions might somehow be ganged, 
and/or combined with the speed change­
though this might present insuperable lay­
out problems, I 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 typical of this drive is that there 
is no tension at all with power off. 'fape 
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 r elease 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 ac­
curate operation in all tape motions. 

The RP-IOO is' a true tape deck, a "chas­
sis," complete but minus case and minus 
accoutrements such as mikes. For con­
venience in assembly and for those who 
never mount anything, there are two simple 
heavy wire end-pieces which can serve as a 
stand, a bit rickety but solid enough for 
practicality. They are reversible-you can 
turn the thing upside down. Just one more 
aspect of useful kit designing. G-18 

HARMAN -KARDON 
AM-FM- FM-STEREO 
TU NER-AMPLI FIER, 
MODEL TA-5000X 

The H arman-Kardon "Stereo Festival 
III" is 011e of the well-known Award Series. 
The Festival III is 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, 
t he 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 home j 
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 section 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 front 
panel. It will accommodate low-impedance 
stereo head phones. 

Circuit Descript ion 

The AM tuner section features a built-in 
ferrite loopstick antenna, a llz-6BL8 r .f. 
amplifier, a 6AJB converter, a 1f2-6BL8 Lf., 
and a 6EQ7 detector. The FM tuner section 
has a balanced 300-ohm antenna input and 
llses a 1f2-6AQB as a tuned grouncled-grid 
1'.f. amplifier, a 1f2-6BLB oscillator, a 1f2-
6AQB mixer, three Lf. stages consisting of 
a 6AJ8, a llz-6BL8 and a 6EQ7, a 6BN6 
limitor, and a diode discriminator (Foster­
Seeley). A 1f2-6BL8 is used as a reactance 
tube for a.f.c. The input stage to the multi­
plex adapter section is a cathode follower. 
'1'he multiplex circuitry itself is rather 
str aightforward and consists of two tubes 
and four diodes. Essentially what happens 
is that the 3B-kc carrier is reconstituted 
by doubling the 19-kc pilot and then the 
carrier is reinserted into the composite 
main signal which is then detected. The 
four diodes are used in a ring detector 
configuration. 

'fhe amplifier section contains two 12AX7 
preamplifier stages, a 12AX7 voltage am­
plifier and tone driver stage, a 12AU7 
phase inverter and driver, plus a pair of 
7355 output tubes in a push-pull config­
uration. A silicon rectifier is used to supply 
the power. 

Pe rformance 

The sensitivity of the AM section, by 
IHFM methods, was 230 microvolts. The 
frequency l"esponse of this section was 
fairly flat (within plus or minus 2 db) up 
to 5000 cps but dropped off very rapidly 
above that. 

The FM-tuner section on the other hand 
is certainly adequate for high-fidelity re­
ception both in mono and FM stereo. Sen­
sitivity was 6.B microvolts which is ade­
quate for all but the v~ry extreme fringe 

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· 
t ion of watching a beautiful musical instru · 
menttake shape under your hands. The new 
Schober Electronic Spinet sounds just like 
a big concert-size organ - with two key­
boards, thirteen pedals and magn ificent 
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 your 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 rea lize 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 [jJ~ @~ CORPORATION 

43 West 61st Street , N ew York 2 3, N. Y. 
Al so ava i lable in Canad a and Austra lia . 

MAIL THIS COUPON TODAY r---------------, 
I The Schobe r Organ Corporation I 

Dept. AE-8 I I 43 We st 615t Street 

I 
New York 23, N ew York I 
o Pl ease send m e FREE booklet and ot her I I· l itera ture o n the Sc hober Organs. 

I 0 Please send m e th e H i·Fi demonst ra tion I 
record . I enc lose $2 wh ich is refu n d able I I when I ord er m y first kit . 

I I I Name ..... .... •...... ... . ....... . . . - I 
I Address.. . ... . . . . . . . . . . . . . . . . . . . . . . . I 
I City . .. .. .. . . :: : . . Zon e ... State .. . .•. . J' L ______ ..:.... _______ _ 
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Build your own superb 

SCOTT/KITS 

IQ Iil '" . Iil Iil 
~ . -. - . 

~ G .6) 0 :~ Q -G; 

HAVE FUN ... SAVE MONEY 
Have fun . . . save money " build the best ! Now 
you can get world -famous Scott stereo com· 
ponents in kit form . Thin k of it . _ . you ca n bui ld 
the fabulous new LT · 110 FM Multiplex Stereo 
Tun er . . . your choice of Iwo complete stereo 
amplifiers, or a preamp and separate power amp 
.. _ all from H. H. Scott! 

Write today Find out about these exciting Scott· 
kits. 

FREE Choice 013 Booklets 

SCOTT 
H. H. Scott, Inc., III Powdermilt Road , Maynard, Mass 

Dept. 035-07 
Send me the booklets checked below : 
o 20-page "Guide to Custom Stereo" 0 Complete technica l 
information on kits 0 IS-page booklet explaining FM Stereo 
Name ____________________________ ___ 

Address ____________________________ _ 

City _ _____________ Zone __ State ____ _ 
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Export : Morhan Exporting Corp., 458 Broadway. N.V.C. 

CfRCLE SOA 

Chief Fidelitone 
ingredient· 

QUALITY 
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 SOB 

areas. The capture ratio was 5 db and the 
frequency response was within 0.5 db from 
20 cps to 15,000 cps in the mono mode and 
was within 2 db in the FM-stereo mode. 
Channel separation in the FM mode is 
over 30 db at 500 cps tapering down to 13 
db at 15,000 cps and in the other direction 
down 18 db at 20 cps. 

At 20,000 cps the audio amplifier pro­
vides 25 watts per channel at a total har­
monic distortion of just a fraction over 
1 per cent, each channel driven separately. 
]i'or the same distortion level the T A-5000X 
put out 20 watts per channel when both 
channels are driven simultaneously. The 
frequency response of the TA-5000X, at 
normal listening levels (1 watt output), 
was within 2 db from 10 cps to over 50,-
000 cps. 1M distortion was below 1 per 
cent at 10 watts and gradually rose to 2 
per cent at 20 watts. 

The Harman-K ardon "Stereo Festival 
Ill," Model TA-5000X is a solid-perform­
ing FM-stereo tuner and 50-watt stereo 
amplifier which should be of real interest 
to the audio fan requiring a compact and 
modestly priced system. G-19 

PHASE SHin 
([Tom page 36) 

phase shift to be monitored. Connect a 
pair of stereo headphones to the output 
of the amplifiers, and after setting level 
and your ears hay 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 ears 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 tone when the phase angle was 
changed. The only way we could produce 
a discernible change in sound was by 
varying the amplitude 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. IE 

EMPLOYMENT 
MARKETI NC EXECUTIVE 

Experienced in sa les management-ad­
vertiSing management--product planning. 

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

Excellent professional and personal his­
tory. 

Interested in associating with quality 
company possess ing strong product engi­
neering capability. 

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

FOR FULL QUALITY 

STEREO-MULTIPLEX 

OR MONOPHONIC 

FM RECEPTION 
USE 

F.NCO 

World's Most Complete 
line of HI- FI Phased 

FM ANTENNAS 

The IITop Rated· Best Buy" Line! 

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

THE FIN N Eye OM P A NY 
34 West Interstate Bedford , Ohio 

Dept. A 

CIRCLE SOC 

~ 
SONOVOX 

~ 

r 
MAGNETIC STEREO CARTRIDGE 

modelSX-l 
SPECIFICATIONS 

Respence .. .. .. 20-20, 000 cps 

Out put ... ..... .. ... .. .. 4 mV 15 em I I , aDO cIs 
Channel I solation . . 20 dB 40- 12. aDO cIs 
Channel Balance ... ±0 .5 dB a tI.DOO CIs 
ComplJ ance . 3 x 10 - 6"" I dyne 

L oad ReSistance·· .. 50-701<:1110 oblDs 
T(acktilg Fo",e ... .. .... .... ... 3 grams 

Stylus .... _- .. ·· · · · ·· · · ·· · ··· · · · 0 .7 mil Diamond 

Weight ····-······· ····· ········ · ····· .. . ·· 12. 5grams 

SONOVOX 
SONOVOX CO .• LTD . 

10 1 Tok l womo!s ucn o , Sh ib uyok u , Tok yo, J.opon 

CIRCLE SOD 
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THIRTY POUNDS OF MAGNET 
([1'om page 22) 

thane foam cemented to the narrow, 
slightly turned over rim left after the 
original compliance rolls were cut away. 
The foam was intended to at least 
partially damp out rim distortion which 
causes a cone periphery to assume weird 
shapes when m:iven 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 exactly why your idea will 
not work. When it outperforms any­
thing made previously he can show, 
with slide rule and formulas, just why 
it is superior." 

A six-inch diameter by l/2-inch thick 
disc was turned from extruded styro­
foam and cemented in the center of 
the cone. 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 can 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 f ully appreciate the beauty of a 
house decorated with drifts of styro­
foam snow. 

With the cone in place and its voice 
coil centered, its surround-as antici­
pated-was much too loose. Twelve 1l/2 x 
l/2-inch pieces of %// thick polyurethane 
plastic foam were cemented to the Pel­
Ion, evenly 'spaced like spokes of a 
wheel. This added stiffness which could 
be modified. A razor blade sprayed 
with Windex will slide through plastic 
foam or rubber like a hot knife through 
butter. A thin slice was shaved from 
each of the foam spokes and the result 
tested with a spring scale calibrated in 
grams. When 5/16 of practically linear 
excursion was achieved an audio genera­
tor was fired up. The woofer cone reso­
nance was 27 cps. 

Frequencies from 6 to 20 cps pro­
duced a papery, "shishing" sound when 
the cone should have been virtually 
silent. Hours were spent tracing it down. 
A spot on the surround where the plastic 
foam made imperfect bond with the 
PelIon was the culprit. A touch of 
cement applied with a toothpick was the 
remedy. After the cure the cone pumped 
lazily back and forth at 6 cps producing 
a gentle breathing sound audible only 
close by. 

Next came the shakedown which con-
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sis ted of driving the cone to its maxi­
mum excursion for several hours at 10 
cps. 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 characteristics. 

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

I gnoring the cacophony I p lanned a 
t est for basket strength and rigidity. 
Mounting the speaker on a board and 
driving it around town in the back of a 
pick-up truck should locate basket weak­
ness. 

That test was cancelled by the speaker 
itself. It walked off the vibrating bench 
top and crashed to the floor. The impact 
smashed a piece 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 bench 
the voice coil was still in perfect align­
ment. Further test for basket strength 
were considered superfluous. 

The tear in the cone was easily re­
paired and did not affect p erformance. 
I shall make up another cone when the 
shock wears off. 

And that, except for painting and 
prettying up, is how you can make 
your own super woorer. 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 hours of work 
with a bright light, magnifying glass, 
Scotch tape, toothpicks, pipe cleaners, 
tweezers, compressed air, an even temper, 
and infinite patience. Going through it 
once is more than enough. 

Something like four months of spare 
time work went into this woofer. If I 
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 
you 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. 
I shall continue to build speakers fully 

o;;7co@1 
CO INENTAL '400' 
4-Track Stereo Tape Recorder 
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. • 

High Fidelity Products D,VISion 

NORTH AMERICAN PHILIPS COMPANY, INC. 
230 Duffy Avenue, Hicksville, L.I., N. Y. 

51 



52 

• 

Maintaining Hi-Fi Equipment 
Joseph Marshall 

A valuable reference for 
anyone whose living or 
hobby is servicing hi-fi 
equipment . Outlines the 
professional approach for 
servicing all types of hi­
fi components. Covers 
trouble-shooting of elec­
fronic, mechanical and 
acoustic problems. 224 
pages. 
No. 58 Paperback $2.90· 

McProud High Fidelity Omnibook 
Prepared and edited by 
C. G. McProud, publisher 
of Audio and noted au­
thority o"nd pioneer in 
the field of high fidelity. 
Contains a wealth of 
ideas, how to' s, what 
fa ' s, and when to's, writ­
ten so plainly that both 
engineer and layman can 
appreciate its valuable 
context. Covers planning, 
problems with decoration, 
cabinets and building hi­
fi furniture . A perfecr 
guide. 
No. 115 $2.50 * 

Tape Recorders and Tape Recording' 
Harold D_ Weiler 

A complete book 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 effects, 
editing and splicing, etc. 
Invaluable to recording 
enthusiasts. 

No.112 Paper Cover $2.95* 

Understanding Hi-Fi Circuits 
Norman H. Crowhurst 
One of the best known 
and highly popular tech­
nical hi-fi authors an­
alyzes all the important 
circuits of a hi-fi system 
in this important book. 
Fully covers all types of 
audio circuits: inverter, 
driver, output stages, 
feedback, damping-plus 
much more. A valuable 
reference for the student, 
hobbyist and technician. 
224 pages. 
No. 64 Paperbound '$2.90·' 

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 to individual 
chapters of each of the 
imporront components of 
a high fidelity system. 
No . 110 $3.75* 

"the best of AUDIO" -
edited by C. G. McProud 

A n~w compendium of 
AUDIO knowledge. Here 
is a collection of the 
best of AUDIO - The 
AUDIO Clinic by Joseph 
Giovanelli . . . noted 
audio engineer and the 
original high fidelity an­
swer-man - EQUIPMENT 
PROFI LES edited by C. G. 
McProud . . . Editor of 
AUDIO. Here is a wealth 
of hi-fi and audio infor­
mation. Answers to the 
most important issues in 
high fidelity and a valu­
able reference . 
No. 124 Volume I $2.00* 

MONTHLY SPECIAL! SAVE $5.25 
Save over 45 % with this collection of AUDIO Books. 

Handbook of Sound Reproduction ($ 3.75 ) " best of AUDIO" ($2 .00 ) 
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 

This offer expires July 31, 1962. Cood only on direct order to Publisher 

CIRCLE OS300 

AUDIO Bookshelf - RADIO MAGAZINES, INC. 
P. O. Box 629, Mineola, New York 

• All U.S.A. and CANADIAN 
orders shipped postpaid . 
Add SO¢ for Foreign 
orders (se nt at buyer' s risk). 

Please send me the books I have circled below. I am enclosing the 

full remittance of $ ................ .......... .............. (No C.O.D. or billing.) 
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64 
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123 
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Basic Audio Course 
Donald C. Hoefler 
This book is written for 
the hi-fi enthusiast who 
wants to venture into·1he 
interesting technical side 
of hi -fi components. Cov­
ers the fundamentals of 
audio and high fidelity 
systems from preamp to 
loudspeaker-the nature 
of . sound - analyses " of 
components - recording 
techniques. 224 pages. 
No,66 Paperback $2.75* 
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t audio. 
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Designing and Building Hi-Fi Furniture 
Jeff Markel 
Written by a professional 
hi-fi furniture designer 
who has taught furniture 
design at leading col­
leges, this book is an au­
thentk reference of value 
to the hi -fi fan and pro­
fessional custom builder. 
Covers everything from 
types of w oods to furn i­
ture finishing for the 
mechanica lly adept i de­
sign principles, styles and 
arrangements for the 
decor minded . 224 pages . 
No. 79 Paperback $2.90' 

Stereo _ .. How It Works 
lierman Burstein 

A well known authority 
writes on the exciting 
technolo'gy of st·ereo. Its 
theory and operating 
techniques including re­
cording, playback, broad­
casting, simulcasting, 
multiplexi ng. Covers 
stereo discs "Cnd tapes 
with a unique and prac­
tical approach. 224 
pages . 
No. 80 Paperback $2.90· 

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

Full of practical hi-fi in ­
stallation knowhow that 
eliminates installation 
headaches before they 
start. Cove rs every as­
pect of the job-electri­
cal work, all types of 
enclosure s, acoustics, 
room layout, special 
stereo requirements, etc. 
Valuable for hobbyists 
and custom installers. 224 
pages . 
No. 86 Paperback $3.20' 

"The AUDIO Cye/opedia" 
Howard M. T~emaine 

Here is one single volume 
with the most compre­
hensive coverage of every 
phase of audio. Concise, 
accurate explanations of 
all audio and hi-fi sub­
jects . More than 7 yeQrs 
in preparation-the most 
authoritative encyclope­
dic work with a unique 
quick refere nce system for 
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realizing that I do so only for my own 
amazement. 

P erformance of the woofer, when 
driven by different combinations of high­
quality comp onents is soul satisf ying. 
Organ lows ar e sharply defined and can 
be felt as well as heard. That one state­
ment, in my not over -humble opinion, 
is more informative than p ages of 
curves. What cur ves do not reveal is 
often more important than what they 
are intended to prove. Furthermore many 
published curves app ear to 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 f eet bass-reflex enclosure. The 
same cone was transferred from one 
basket to the other . A good 12-inch 
speaker was used as a microphone, trans­
former-coupled to an ultra-lineal' am­
plifier. When driven by the same signal 
strength the heavier speaker produced 
almost five db more output than its 
lighter br other. 

Comparison with an outstanding 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 miniscule or in­
visible. Preferably invisible. 

Makers of f ull-size sp eaker systems 
can easily r everse this trend. They need 
only instruct Madison Ave. to flood 
women's magazines with photos of 
socialites posed before over sized speaker 
cabinets. This would create an immedi-

ate demand for large systems, p ossibly 
disguised as grand pianos, and put home 
reproduction back up on the high level 
it had reached before stereo brought 
miniaturization. 

Speaker shrinkers may possibly be 
up against an obstacle which is more 
aerodynamic than acoustic. P erhaps 
there is more to accurately r eproducing 
a 30-cps f undamental than simply pump­
ing sufficient 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 cps 
at 250 acoustic milliwatts. In the same 
elapsed time an 18-incher will give an 
equal output while moving only about 
0.2 of an inch. Can it be that turbulence 
or even cavitation within the rapidly 
pulsing small cone modifies its tone~ 

Research into this p ossibility, 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. p restige 
campaign. 

Any r esemblence to slide rule, in­
tegral calculus, or engineering in the 
foregoing conclusions and statements 
is purely coincidental. All are the result 
of rule of thumb "figgerin'." 

That confession may benefit my soul 
but it fails to diminish my love for a 
large woof er in a large enclosure. Lush 
bass rolling smoothly f rom one of the big 
fellows stirs me inwardly exactly as does 
the bass drum with a military band. IE 

LOW POWER STEREO AMPLIFIER 
([l'om page 28) 

proper type is connected across the out­
put ter minals of the amplifier, and this 
load is shunted by the 'scope. So far this 
is, of COUl'se, normal test procedure. The 
input is connected to a d.c. source which 
can be interrupted by some sort of 
switch. A telegraph key is excellent f or 
this purpose. The input d.c. voltage is 
adjusted to that value which was found 
to give maximum power output f rom the 
amplifier commensurate with low distor­
tion. This voltage is alternately applied 
and removed by means of the switch, and 
the trace f rom 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 described in 
this article showed approximately one 
such cycle, which is excellent. 

I believe that it is also in order to 
mention that the powel' output was 
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measured using an ohms reading. No 
attempt was made to measure with 
"music" ou tput ; I believe that this en­
tire concept is misleading. If the am­
plifier is of fine quality, there will be 
no difference between the "music out­
put" rating and the conventional meth­
ods of measuring power output. 

You may ask what the reason for this 
is. Well, the music output is taken as 
follows : The amplifier is set to read an 
output of x p er cent distortion. A read­
ing is then taken of the plate voltage, 
with the signal still applied. BefOl'e the 
signal is introduced, the plate voltage 
is measured. If there is any difference 
in plate voltage, the differ ence 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 can 
make a p oor amplifier have the same 
power output as a fine one. A fine am­
plifier will exhibit little plate voltage 

The unique fea ture tha t makes 
SCHOEPS aud ibly superior to a ll 
other micropho nes is its pa tented 
m ultiple·pa ttern , single me ta l dia­
phragm construction . It guaran-
tees the smoothest high fre­
quency response a nd highest 
front-ta-back discrim ina tion 
in the cardioid pa tter n . 

BEST ! Tra nsientresponse 
- low inertial dia­
phragm sys tem means 
clearest defini tion 
a t highes t level. 

B EST! Fr e ­
quency response 
- no high fre­
quency peaks to 
cause shr illness. 

LOWEST DISTORTION ! Never 
exceeds 0.3% a t sound pressure 
levels to 115dB . Switchable a t­
tenuator ; 15dB before preampli­
fier. 

FRONT T O BACK R ATIO -
Highest wideba nd rejection over 
~~d~~porta nt midrange : a t leas t 

COMPAR E THE SCHOE PS in 
your own studio or on location . 
You will find the Schoeps system 
vastly su perior to any condenser 
m icrophone. Write or phone for 
d emonstra tion. Litera ture avail­
able on request. 

I nternational Electroacoustics 
Inc. 

333 Sixth Ave. , N'ew York 14, N. Y. 
212 WAtkins 9-8364 

The FAIRCHILD 661 
AUTO·TEN° 

••. A NEW REVOLUTIONARY 
AUTOMATIC ATTENUATOR* 

The new Fairchi ld Model 
661 AUTO·TEN now be­
comes your "third hand" 
for complex mixing and 
level con tro l pro ble ms. 
This completely transis­
tor ized automatic attenu· 
ator can perfo rm level 
con tro l func t ions many 
time s fa ste r t han th e 
speed of the human hand. 
Th e attack time of 40 

mill iseconds and the variable rel ease t ime of 
f rom .3 seconds to 7 seconds assures greater 
f lexibi lity, accuracy, and reliability. The Fai rchi ld 
661 handl es impedances from 150 to 47,000 ohms 
without distort ion or frequency discrimination 
and can automatically attenuate up to 60 db. 
The Fairchild 661 is the ul t imate solution to: 
• Noise reduction in film recording and multi­
track tape playback • Maintaining silence in LP 
spirals • Automation of broadcast channels • 
Improvement of separation in stUdios • Mini­
mizing feedback ' in PA systems. 

Fairchild 661 AUTO-TEN $125.00 
·Po tent Pendi ng . 

Write for complete d escriptive literature 

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

53 



YOU 
SAVE 
MON EY! 

RUSH US YOUR 
LIST OF HI - FI 
COMPO NENTS 

FOR A SPECIAL 
QUOTA TION 

WRITE FO R FREE 
AUDIO DISCOUNT 
CATALO G A-15 

New low prices on ampli­
fiers, tuners, tape record­
ers, spealcers, etc. 

KEY ELECTRONICS CO. 
120 LIBERTY ST. 
NEW YORK 6, N.Y. 

54 

BOUND' VOLUMES 
1961 Issues 

Audio Magazine 

Order Now 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remittance Today 

Book Division 
Radio Magazines, Inc. 

P.O. Box 629 
Mineola, N. Y. 

fluctuation with or without signal, 
while the poorer amplifier will exhibit 
a marked voltage fluctuation. This dif­
ference is compensated for dUl'ing the 
test, and that is why I said the poorer 
amplifier is given a better chance than 
it deserves. 

To be prefectly fair about it, the pro­
ponents of this test procedUl'e believe 
that the voltage will not sag during ac­
tual use of the amplifier. They contend 
that the amplifier draws its peak power 
in pr ogram 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 could not and probably 
should not enjoy. 

For 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 discussed for that reason . 

Experiments were performed with the 
channel containing the balance feature, 
and it tUl'ned out that the distortion 
figUl'es for that channel were the same 
as for the one which was a straightfor­
ward cu:cuit, and this was true regard­
less of the setting of the balance control, 
f rom maximum to minimum. 

It shoul'd 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 would be obtained. A some­
what higher figUl'e could have been ob­
tained at the maximum output of 14 
watts, but I assume that average listen­
ing level is one watt or less, so used that 
figUl'e in the tests. 

An amplifier capable of this kind of 
perf<Jrmance 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. I have gone into considerable de­
ta.il in this article to show you some of 
the workings of a designer's mind. After 
following the various steps in my rea­
soning in building the =it, you probaly 
will appreciate the new stereo 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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This amplifier was designed with my 
own special 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 much 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 equipment. 

That is where the f un of building 
your own unit comes in. What I have 
given here are my own ideas of how 
a unit might be conceived and built. 
P erhaps ther e are f eatures which you 
want added. P erhaps you wish to take 
away something from the unit. Maybe 
you have a preamplifier with a stereo 
f ocus control, and so you do not need 
the balance f eature. In that case you can 
adjust each channel to have 20 db of 
feedback. J 1 can be removed then . 

P erhaps you will not want a level con­
trol in each channel. You can use a fixed 
load r esistor instead, and with a voltage 
divider you can provide two input con­
nectors, one for full sensitivity of the 
amplifier and one for reduced sensitivity. 

Certainly you may wish to change the 
p ower supply system used here. P er ­
haps you have a power transformer from 
an old TV receiver. This will work very 
well, but you will have to allow f or the 
extra space in the layout required by this 
type of t ransformer and its associated 
comp onents. The diodes probably will 
have to go unless you use several of 
them in series in each branch of the 
f ull-wave rectifier. If you elect not to 
use the diodes, you must revert back to 
the tube-type rectifiers and the heat 
f r om them must be taken into account. 

Perhaps some of you are not inter­
ested in stereophonic r eproduction. In 
this case you need build only 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 
you, try it. It seems to me that an article 
is merely a springboard for one's own 
thinking. More can be learned by adapt­
mg it than can be learned by adopting 
~ E 

TAKE THE TIME 
. .. to write to us and we will show you howto keep your 

HI-FI COSTS LOW! 
BRITISH EQUIPMENT - Amplifiers, Tuners, Speakers, 
Motors, Pick·ups from the United Kingdom HI-FI Mall Order 
Specialists carefully packed, insured and shipped promptly 
at minimum cost. 

C. C. GOODWIN (SALES) LTD . (Dept. A) 
7, The Broadway. Wood Green , London N.22. England. 

CIRCLE SSH 

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 
Part~idge New York Agents (address below). 
Ask now for full details and free catalogues 
of the complete range. 
Write now to : 

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

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

CIRCLE 558 

55 
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Ready for Stereo and no Adapter Needed 
opening a new era in stereo, the new Lafayette 
Criterion FM Stereo Multiplex Tuner is entirely 
se lf contained with its own built-in multiplex 
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and sensitivity together with drift-free AFC per­
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the weakest multiplex or monaural FM signals. 

Made 
in U.S.A. 
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STEREO AMPLIFIER 
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• 3rd Channel Output 
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• Precise "Null" Balancing System 
• Bridge Control Provides Variable 3rd Channel output 
• Variable Cross Channel Si~nal Feed Eliminates Hole-In-The-Middle Effects 
• Tape Head Playback Equalization for 4-Track stereo Made 

in U.S.A. 
sensitivity 2.2 mv for 1 volt out. Dual low impedance " plate follower" outputs 1500 
ohms. less than .03% 1M distortion; less than .1% harmonic distortion. Hum and 
noise 20 db below 2 volts. 14xlOSfax41/2". Shpg. wt., 16 Ibs 

KT-550 

134.50 184.50 
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KT-SSO 
Criterion 100-WATT 
BASIC STEREO AMPLIFIER 
• Rated at 50-Watts per Channel • Response 
from 2-100,000 cps; 0-1 db at 1-Watt • Mas­
sive Grain Oriented Silicon Steel Transformers 
• Multiple Feedback loop Design (over 50 db) 
• Metered Calibration Control Panel • Abso-

lutely Stable Under Any Conditions of load .,. 
A new "Laboratory Standard" dual 50-watt ampiiTi,,;' 

guaranteed to outperform any basic stereo amplifier 
on the market. Advanced engineering t echniques plus 

the finest components ensure flawless performance . Dis­
tortion levels so low th ey are unmeasurable. Hum and noise 

better than 90 db below 50-watts. Complete with metal en­
closure. 91/4"H x 121/2" 0. Shpg. wt., 60 Ibs. 
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I nternational Electroacoustics 
I ncorpor ated . ... . ........... . .... 53 

Key Electronics Company . . __ •... .• . . • 54 

Lafayette Radio . . . . .. _ . . . .....••. ... 56 
Lansing, James B., Sound, Inc •...•.... 37 

North Amer ican Phi li ps Co., Inc .... _ .. 5 1 

Partridge Transformers, Ltd. ... 55 
Picker ing & Company, Inc. 17 
Pilot Radio Corporat ion .. ..... Cov. III 
Pioneer Electron ic Corp. .... ..• .... .. . 15 

Schober Organ Corporation ... 49 
Scott, H. H., Inc ....... . . _ .......... 50 
Scully Recording Instruments Corporation 7 
Sherwood Electronic Laboratories, Inc. 1 
Shure Brothers, Inc. . ......... .... .. . 43 
Sonotone Corporation ..... . ..... 45 
Sonovox Co.. Ltd. . . . • . . • . . . . . . . .. 50 
Superscope, Inc. ...... ... ...• . ... .. . 3 

Tandberg of America, Inc. .... . • . .. . . 14 

Ultra Electronics, I nc. . ... . 
University Loudspeakers ... . 

55 
47 
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Only these FM Stereo Receivers 
have Pilot's unique signal-sampling 

j>~·'or 
FOUNDED 1919 

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 

PilOT 602M ... 30 watts music power .. . frequency response 20-20,000 cycles, 
± 1 db ... harmonic distortion 1 % atfull power ... 12-control flexibility_ .. FM sensitivity 
3 uv IHFM ... wide band RF and IF circuits for undistorted reception at full modula­
tion ... 6 inputs ... 51,i " high x 14%" wide x 10%" deep. With cover .. . 24950 
(Also available with added AM as Model 602S. Complete, 299.50) 

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 .. _ 51,i " high 
x 14%" wide x 12%" deep. Black and brass styling. With cover ... 32950 

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



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 any 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, 
peeling, rusting problems are gone forever! 
Inside, a brand new ring-type diaphragm 
of fiberglass-reinforced Acoustalloy® pro­
vides the authoritative voice of the P A 7. 
Unusually high efficiency is coupled with 
smoothly rising resJ'l~>nse and low distor­
tion'. Test it with voice-even music! This 
is crisp, commanding sound that puts even 
larger speakers to shame! 

Although the P A 7 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 P A 7 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 new 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 

I ... THE SMART MOVE IS TO ELECTRO-VOICEI 

SPECIFICATIONS: Frequency 
Response 400·13,OOOcps. Sound 
Pressure Level 11 9 db (at 4' on 
axis. 7.5 watts input, 2·4 ke), 
Power Handling Capacity 7.5 
watts , Impedance 8 ohms, Dis· 
persicn 12QO, Size 6,Y."diameter 
x 6" deep, Weight 2 Ibs. 

$27.00 LIST 
(Normal trade discounts apply) 

ELECTRO.VOICE, INC.· 
Commercial Products Oiv., Dept, 726A 

Buchanan, Michigan 


