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Bogen High Fidelity

“A marvelous hi-ff value!"
—Anfon Sohmlill, Harvey Radio,
New York Citly

“Price and features have sold me on Bogen.”
—Richard B. Roelter, Newark Electric Company,. Chlcago

“‘Blue chip"in the world of sound."”
— Vol/imer Hetherington,
Radio Shack, Bostfon

Audio consultants, such as those quoted here,
don‘t use words like “marvelous', ‘"superb’’ and
‘“‘blue chip' lightly. Their studied opinions, and the
fact that more Bogen high-fidelity components are
in use today than any other brand, are ample proof
that for more engineering ‘'firsts'', more years of
brilliant performance, more rugged good looks —
the choice is Bogen.

TUNERS: ¢ FM 50 FM TUNER: $84.50. Enclosure
$7.00. » R775 DeLUXE TUNER-PREAMP: $249.50.
Enclosure, $8.00. AMPLIFIERS: 3 DB130 35-WATT
AMPLIFIER: $115.00. Enclosure, $7.50. 4 P8110
12-WATT AMPLIFIER: $64.50 including enclosure.
5 DO70 70-WATT POWER AMPLIFIER: $129.50
including enclosure. RECEIVER: g RR550 FM-AM
25-WATT RECEIVER: $224.50. Enclosure, $8.00.
STEREO PLAYBACK: 7 ST10 DUAL PREAMP and
10-WATT AMPLIFIER: $52.50. WIith enclosure,
$59.50. Write for complete catalog and/or send
25¢ for new S56-page ‘‘Understanding High Fidelity,"”
David Bogen Co., Inc. Box 500, Paramus, New Jersey

"Superb instruments that
pleose the conrnoisseur.”
Harry Shaffer, Hollywood

Electronics, Hollywood

Bogen

HIGH IDELITY

“A UNITRONICS CORPORATION AFFILIATE
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COMPARE ...

you will agree

high fidelity
is the ultimate

The all new
S$-1000 II 20 watt amplifier

=
K
o
=
Bwv
BB B EEEEE
ZHIZ|Z |2 |28 | |S |8 |8 |
For= A -3 ) 4 P o) g ) ol o ot
1=
S|a[Bc |D|E[F (& H |1 |J|K
Feedback lone ) : ! '
controls PUAN I IOV (RO I N IR IR I O BV ]
EF86 low-nbise
preamp. tudbe v/ | ¢ s|ls]als]|e]as]|a]|e |a Y
Presence-rise
contral \I.-u--c\;..,.
Tape-head y L
equalization 4 [V V] o] V]| VV]"]"

Inputs, selectable

atfeontpanel 6| 5| 5| 4| 6| 4| S)5]6]|5)8(5
Wicrophene .
egualization v
Tape-monitor

swilch SN B R B IR I RO RO B BN A
Damping-factor )

selection PO LT IR R I R R IR B BN L N
I distoriton at

20 watls 1.0|1.0] L.0f1.4| 1.0y 2.0| 2.0 £.2} 1.6 | 1.5 (2.4{ 2.0
12db/oct. seratch | I e |0 :

filter "l - PUN BN IR . . L] .\l 3§ - .
12db/oct. rumble - ] : -

filter gl IV AN Y N Y
Cathode-follower

recording NI

output L S0 LT REVE IS IR Y B v A B e

Pheno sensitivity
lmv) for full
autput J|6|5|6)5)5]6112]5([3]|10}i%

Unused inputs
shorted to pre- o 1 i
ventcrosstalk & | " [ " V| V]|V |V]|v]®*]N

=yith sharp lurnover provided by inverse feedback or induclor.

Dota is manufacturers’ published specifications for
current “‘iaf-cabinet’’ omplifiers (20 or more walts).

Technical literature available on reques!. Wrile Depl. A-8
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ELECTRONIC LABORATORIES, INC.
2802 West Cullom Avenue, Chicago 18, Illinois
In New York, hear "Accent on Saund™ with
Skip Weshner, WBAI-FM, week nights, 9 P.M.

The
complete
home
music
cenler

.Only Sharwood {uners feature
0.95 pv FM sensitivity!
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High Fidelity

Transformers
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FROM TRIAD

EL-84 and EL-34 Tubes

Triad pri Max.
No. p mpedance | ywogre
FOR PP EL-84 (6BQ5)
HSM-181 | 8000/2000 CT | 16/8/4 15
Split Primary
HSM-182 | 8000/2000 CT.| 500/250/ 15
Split Primary | 125
S-142A | 8000 CT. 16/8/4 15
FOR PP EL-34 (6CA7)
HSM-186 | 6600 CT. 16/8/4 25
HSM-187 | 6600 CT, 500/250/ 25
125
§-146A | 6600 CT. 16/8/4 25
FOR PP Par EL-34 (6CAY)
HSM-182 | 4000 CT, 16/8/4 65
HSM-193 | 4000 CT. 500/250/ 65
125
S-1524 4000 CT. 16/8/4 65

fAIRS

Themsecamid ¢aly
ID 4055 REOWOOD AVENUE, VENICE, CALIF.
812 E, STATE STREEY, RUNTINGTON, IND.

A SUBSIDIARY OF LITYON

‘Proper taps on Primary for

tapped screen

operation.

INDUSTRIES

AUDIOCLINIC??

JOSEPH GIOVANELLI*

NOTE

Some of you have asked that I do not use
vour names but prefer that I use only imi-
tials when vour questions are to appear in
my column. The question submitted by Mr.
S. W. i3 an example, I am, of course, happy
to comply with your wishes. However, un-
less you specifically say that you do not
wish me to use your name, I shall assume
that T may use it.

Since the Tenth Anniversary issue, in
which my biography appeared, I have re-
ceived letters from some of vou with ques-
tions concerning visual aids, such as scopes,
VU meters, and the like. Some have felt
that perhaps these guestions were in poor
taste and overstep propriety because I
don’t see and therefore cannot make much
use of such devices, Let me assure you that
although I cannot use these devices, I have
had to understand them in order to work
out means for eircumventing their use;
also, such an understanding of them en-
ables me to talk intelligently with others
whose frame of reference is based on these
visual aids.

1’d like also to remind you to enclose a
stamped, self-nddressed envelope with your
question. You see, whether or not your
questions are suitable for use in this
column, they will be answered by mail
Your enclosed envelopes help speed this
process enormously. Thank you.

Tuner Output

Q. I have an FM tuner which is giving
me considerable frouble. Even after align-
ment, there was a severe loss of ontput.
Tubes test good, selectivity seems good, and
it limits on a few wmore stations than be-
fore. Signal eye is strongly deflected and
sound quality is good. I used to play the
tuner directly into the power amplifier,
which checks good; I got ample volume
with the control turned up a quarter of the
way. Now ] must insert a separate voltage
amplifier (6J5), after the tuner and, even
$0, on some stations have to erank the pot
50 far up that hum and buzz come in from
the tuner, not the voltage or power ampli-
fiers which are both clean, If there is com-
plete limiling on more stations than before,
I assume the IF's are offering a strong
signal to the limiters. Have you any idea
where the extreme loss of gain is taking
place? S.W., New York, N. Y.

A. Low cutput from your FM tuner may
be attributed to many things: defeets in
the limiter circuits, improper alignment of
the primary of the diseriminator coil, de-
fective components in the stage or stages
immediately following the diseriminator. If
possible, cheek all voltages and resistances;
then check eapacitances for possible shorts
or opens. To test for shorts, try to pass a
current through the capacitor, after dis-
connecting one side of it from the cireuit
under test. Tf eurrent ¢an he passed through
it, the unit is shorted. If an ohmmeter is
available, measure the resistance of the
capacitor. The resistance of conventional
conpling eapacitors approaches infinity. To
check for am open ecapacitor, you need a
capacitance checker. The procedure consists
of mnoting the labeled value of capacitance
and comparing it with the measured value.

“ 3420 Newkirk Awve., Brooklyn 3. N. Y.

Replacing Components

Q. On a straight Williamson amplifier in
use for seven years, still clean sounding,
which components will need replacing? §.
W., New York, N. Y.

A. If the unit is still clean zouunding, it
probably needs no maintenance. It is pos-
sible, however, that some improvement in
performance will result from replacing the
output tubes and the rectifier.

Cabinet Bracing

Q. My system is composed of components
which 1 consider reasonably good. The weak
link seems to be the speaker cabinel. The
trouble stems from the non-rigidity of il.
Especially around the back panel, it seems
to shake, rattle, and roll. How can I solidify
the cabinet? It is made of three-quarter
inch plywood. The vibration around the
back panel is so violeni that the screws
have pulled out more than once, with the
result that many of them don't hold any
longer. Would bonding an additional piece
of plywood to the back help? B. Goerner,
Corte Madera, Calif.

A. Panel resonances may be broken up
by placing heavy hard wood strips at ran-
dom points on the offending surfaces. If
vibration occurs at the junction of two
panels, a glue such as Weldwood or Elmer’'s
glue should be used with the aid of furni-
ture clamps to firm up these joints. This
procedure will probably require taking the
cabinet apart to be able to get the glue
into the proper places. The back should not
be glued, however, as it is quite likely that
vou will want at some time to gain access
to the interior of the cabinet. However, the
use of many serews plus a layer of weather
stripping, rubber or cork placed between
the back and side panels would remove all
vibration. If vibration still occurs, it would
be advisable to place some ozite or similar
material on the offending panels. This ma-
terial is available as the liner for carpeting.

VU Meter

Q. I am not an electrical engineer, but
a chemical engincer who enjoys square-
dance-calling as a hobby. I have been try-
ing to install a VU meter in the amplifier
used with the phonograph to play the neces-
sary records. I am not interested in actual
db output, but would like to set a record
at a reference level on the gcale and then
set all succeeding records to that zame
point. The reference point would vary from
hall to hall. Can you tell me how to wire
this meter into my speaker cirenil? George
Cable, East S8t. Louis, 11

A. For normal levels that would be ex-
pected in your application, the simplest
way of connecting the VU meter to the
speaker line would be to install a 1000-ohm
potentiometer direetly across the output
terminals of the amplifier, and connect the
meter from the arm of the potentiometer
to the grounded end. You would thus have
a coutinuous adjustment of the meter swing
from about a gquarter of a watt up to the
maximum output of the amplifier. For a
16-ohm output, the signal across the speaker
iz 4 volts at one watt, derived from the
formula P =E*/RK. Changed around to give
voltage directly, £~ VP xE, where P is
the power in watts and R is the impedance

(Continued on page 37)
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How much is the
Garrard Tone Arm?

Yes . . . because this precision design, by
incorporating the smallest number of pivots,
reduces traversing friction to an absolute mini-
mum. This also results in the least amount of

Is it built to give me
professional-quality
performance ?
wear and tear on records, through the use of
spring-loaded, cone-type ball- g pivots . ..
similar to those you will find in the finest
chronometers. The vertical pivot is a specially-
dem%::ad bearing, combinin(f the features of a
Itmll- 3 ring journal suspended on a single ball

Infinite versatility! It is the only tone arm
which is fully adjustable in length and tracking
angle. This means that with the Garrard arm,
you can make every adjustment you would con-

ceivably wish to make on a tone arm,

What else is
“different’’ about
this Tone Arm?

For two reasons: (1) You can get it
for the longest position permitted by the space
you have available now. (2) If you change the
mnstallation, you will be able to readjust this
arm, keeping the important benefits of using a
“longer” arm . . . playing a full 18” record.

Why is it important
for me to be able to
set it to any length?

Doesn’t this require
changing tracking
angle?

Yes, of course. In fact, there are many opinions
{egarging optimum tracking angle for any given
ength.

With the protractor which is

supplied with the tone arm. In

a few seconds, this ingenious

,‘_/ accessory lays out the recom-

mended angle on which to

align the cartridge for the arm

length you are using. Since there are various

opinions regarding the optimum tracking angle

at various radii, this protractor will also enable
you to set the angle at any desired radius.

How do I adjust the .
tracking angle?

Yes, the removable head will take just

about any cartridge on the market.

This tone arm is designed to be used
with any transcription turntable, and adjusts
easily for height and stylus pressure. The special
templates supplied show you the exact mount-
ing focation. f’neid.entally. the instructions are
the clearest and most complete we have ever
seen with a tone arm.

Will it take any
cartridge, and is it
easily installed ?

It is at your high fidelity dealer, and you

will certainly recognize it thrcﬁx;gh its

handsome appearance . . . glistening

chrome withpwhibe enamel. Look for it
in a distinctive blue and white box.

Where can I see
the Garrard Tone
Arm, and how can
I recognize it?

DEP




-<€— SIGNAL BURST

V

PRINT-THROUGH

CONVENTIONAL TAPE

Strip chart clearly: shows print-ihrough signals before and after 1-second, 1-kc tone bursts on a conventional tape stored 5 minutes.
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PRINT

Another 3M first!
gold seal professional tape

cuts print level 8 db!

Is print-through a problem with you? Even the most
carefully made tape recordings can be marred by
print-through . . . layer-to-layer signal transfer in tape
wound on rolls. Solve your problem by using new
“Scotch’’ Brand Low-Print Magnetic Tape with the
lowest print level of any tape on the market.

New gold seal Low-Print Magnetic Tape gives you
8 db lower print level. It's the first and only tape to
reduce print-through to a point below noise level on
most professional machines. First tested commer-
cially a year ago, this new tape is the product of 8
years of intensive research in 3M Company labora-
tories.

Superb recording characteristics are another fea-
ture of new "Scotch’ Brand Low-Print Magnetic
Tape. New oxide construction provides increased

potency, greater sensitivity. Available in widely used
2400 ft. length, as well as 1200 and 4800 ft. lengths.

Today—buy new "“Scotch'’ Brand Low-Print Mag-
netic Tape in the box with the bright gold seal. Sure
sign of quality!

The term '"Scotch” and the plaid design are registered trade-
marks for Magnetic Tape made in U.S.A. by MINNESOTA MINING
AND MFG. CO., St. Paul 6, Minn. Export Sales Office: 99 Park
Avenue, New York 16, N. Y. © 3M Co., 1957

e e

LOW-PRINT TAPE

Strip chart with same signal proves that new “Scotch' Brand Low-Print Tape stored for same time has greatly reduced print-through.
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LETTERS

world famous quality cartridge —now at | Micreshene Correction

S

I suppose it is a sign of naivete to read
an interview involving onaself and reaet
with a ** Did I say that?’’ I was generally
gratified to find my pontifications set forth
in the July Jazz AND ALL THAT, even if
one or two of the *‘quotes®* scemed vom-
pletely strange to me. Actually, most of
the errata are of a comparatively trivial
nature, involving shades of meaning to
which I am probably the only one likele to
be sensitive.

However. there is one corrcction that 1
fid necessary to make. The measurements
made at RCA Camden comparing my modi-
fied 44A and RCA’s laboratory standard
microphone did not definitely establish that
the 44A had *‘superior performance below
50 eps and above 10,000.”* They did estab-
lish that the 44A had more output at these
frequencies, but RCA’s engineers would
question the evaluation “!superiar,’’ since
. it is their coutention, supported by cou-
MIRATWIN msi-1 single siderably greater knowledge, experience,

" i s : diamond stylus and also by a enrload of test equipment,
AU R Sw]h_u (IEn R ROSAIE R S > that the greater low-frequency response of
Formerly $34.50 NOW $26.50 my mierophone is due to undamped reson-
ance of the ribbon. It i3 my contention,
supported only by speculation and wishful
thinking, that the fact that my ribbon has
only half the mass and is also less springy
than theirs lhas reduced Dass resonance
effects to negligibility, sinee the ribbon is
subject to considerable air loading and
magnetic damping.

None of my acquaintanees at RCA had
anything to say about the superior response
of the modified 44A above 13,000 cps.

Davip B. HaANCOOK,
127 West 88th St,,
New York 24, N.-Y.

More Corrections

Sm:
MIRATWIN ms turnoves I would like to eorreet an error and
=i s for standard and diamond stylus for microgroove elarify two points in connection with my
it anPR e ERIUR ORS it Rritels. =+ Above AIL Bar,’’ in the May
Formerly $45.00 NOW %$31.50 issne s : :

L stated that one volt equals 107 ergs,
This absurdity resulted from my leaving
off the end of the sentence, which should
have read: ‘‘. . . one valt is equal to 107
ergs pér ampere second.’?

As T had expected, gquite a mumber of
people were astonished by the statement
*. .. there is no known method of measur-

- 4 £ ¥ : s ing sound exactly.”’ Their incredulity
If you have a hi-fidelity sy_swm, bring out its finest tqnal valu‘es .. .dand migght el DRI e e
save money at the same time! Because . . . thanks to the tremendous made it more clear that the quality of
popularity of our MIRATWIN cartridges, we have beep able to effect sound to which I was referring was loud-
considerable manufacturing savings . . . and we're passing them a!ong { ness as opposed to .n\tens}lt'y Or pressure.
to you! Remember, MIRATWIN is as smooth and sensitive a cartridge I‘:?;:f"ff\!n:‘ho:“‘%lem:llltc el; S‘r_\;ﬂ h:reifgleﬂi:‘v:eg)i
as man can make . . . acclaimed by audio engineers and music appre- apparatns. T had thought that th}js “point
ciation enthusiasts alike. So enjoy it in your system. Instant Stylus would be clear inasmuch as the topic of
Replacement . . . Ask your dealer to give you an A-B Test tomorrow. _ failmosft Lge odnt-ire article was the subjeetiy-

| 1ty of =ound.
There hag been fome small objection to
MIRATWIN CARTRIDGES REPLACEMENT STYL! my rather loose reference to the decibel
MST-tD Single Diamond _$26.50 DM-2 Micro-Diamond___$16.S0 as 4 ““unit of sound.’* Alfhough the refer-
MST-1S Single Sapphire ___ 10.00 DN-2 Standard Diamond _. 16.50 enee was not quite punctilions, I believe
MST-2D Dual-I Sapph., I Diam,_ 31.50 SM-2 Micro-Sapphire 5.00 gll;l: r!;}::lsé:r r:t‘:‘?g;;ept)(z‘gcé\; ;:)111-::“\»,;: ;.;le;.}x;:,
: 5 : ader at. . 2OYI'C 3
MST-2A Dual Sapphive ______~ 15.00 SN-2 Standard Sapphire_. 3.00 point by informing wyo thal the desibel xeds
“fa unit an the scale of souud pressure
w " AHEAD ) TME FINEST RV FAR level.”* This, of canrse, is not eorrect since
the decibel is a miit on the seale of sound
AUDIOGERSH CORP s BROADWAY, NEW YORK 12, N. Y. intensity level. Sound intensity mu} sqund
WORTH 6-0806 1N CANADA: Atlas Radio Corp., Ltd., Toronta pressure are not at all the same; in fact,

6 AUDIO e AUGUST, 1957



they are not even proportional, intensity
increasing at the square of pressure.

The above facts ean be verified in Uni-
versity Physics by Sears and Zemansky
(Addison & Wesley, 1955).

James A. NUNLEY,
225 ‘4J’7 Street,
Salt Lake City 3, Utah

(We thought Mr. N should have the last
word, cven if belated. Ep.)

Engineer PLUS Musician—not VS,
SIR:

Of the many relationships between the
arts and the sciences, none is more interest-
ing or more compatible than that between
music and electronics. Electronics is the
junior partner, of course, but its contribu-
tion iz full measure.

Of all the things that ean be said abont
audio, the most maecurate would be that
it is static. In general, the aim and orienta-
tion of audio has been good music. Prog-
ress has been made even while exploring
the technical fringes. For exmmple, we
passed through a period reeently when
engineers—or ‘‘mnsic lovers,'” 1 am not
sure which—listened through their slide
rules. We awakened finally to the realiza-
tion that perfeetion is a will-of-the-wisp.
It was the era of ‘“High Futility.”’

Today we seem to be experiencing a
return-to-the-music movement. Quite prop-
erly we use as our gstandard for judging
system or total performance the original
itself. We miight borrow a line from Tea-
house of the August Moon—*‘a step bhack-
ward in the right directiou.’’

Now the question—just how preoceupied
with the sound of music shall we pget?
Must we surrcnder engineering methods—
analysig, objective meansurement, universal
standards—simply becanse we suddenly dis-
cover that the final result of our work is
to be judged subjectively? I, for one, have
had enough of designing for sound effects
and testing to the eriteria of anral fatigue.
Controls to optimize system performance
under varying conditions are one thing;
those used to rewrite the musie or undo
the work of the eonductor are quite an-
other. Stravinsky and Strauss do not sound
alike alive; if we relax our engineering
diseipline they may on playback.

To me it is a ridieunlous situation wherein
engineers, professing an interest in musie,
lapse into acoustic surrealism. Equally
ridiculous, but less prevalent, perhaps, are
the attempts of ‘‘musician-designers*’
(e.g., the muddy-clean boys) to achieve
‘‘presence’’ without understanding fre-
quency-response charaecteristics  (candid
Canby is an accepted exception).

This is not a question of hobbyist v
professional. Nor is this a suggestion that
musicians and engineers stay each in lhis
own backyard. Each needs the other. Be-
yond the team effort required to provide
a wide segment of the public with good,
well reproduced music ig the need of the
musician for an aceurate device to evaluate
his own technique. Likewise the andio engi-
neer needs accurate sources and measuring
instruments if he is to evaluate his designs.
While the andio engineer supplies the  ‘1ab-
oratory’* equipment used by the musician,
the converse is not true.

Let’s let the musicians handle the tones
and the engineers the frequencies. In this
way the worth of the whole will exceed the
sum of the parts.

JoE DICKEY
Lindamoor,
Annapolis, Md.
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you
can
enjoy
the
best

in Hi-Fi

be sure your system includes

"MIRACORD X A-100 is the 4 speed
record changer that makes Hi-Fi easy
for everyone, It does everything automatically, at the push of a but-
ton . .. starts, stops, repeats, pauses, filters! It intermixes 10” and 12”
records! It changes from automatic to manual in a moment. And it
has the unique “free-wheeling” tone arm that can't jam! No other
yecord-player has all these features! So get a MIRACORD XA-100, if
you're assembling your own system. .or having your $ 67 50
dealer hook-up a system for you!

...and for transcription quality
in a j-speed manual player. ..

MIRAPHON
XM —110A

at only 3750
complete with every feature {o
satisfy the most critical listener!

ask your dealer for a demonstration

FAR ANEAD) THE FISEST LY FAR

AUDIOGERSH CORP 514 sBroapway, NEW YORK 12, N. V.

WORTH 6-0800 IN CANADA: Atlas Radio Corp.. Ltd., Toronto



. treat your family
to all the fun and enjoyment
 of fine high fidelity at
one-half the price you
would expect to pay

HERE'S ALL YOU NEED

HEATHKIT
HIGH FIDELITY FM TUNER KIT

This FM tuner is your least expensive source of high

fidelity materiall Stabilized oscillator circuit assures

negligible drift after initial warmup. Broadband IF
circuits assure full fidelity, and 10 microvolt sensitivity
pulls in stations with full volume. High-gain cascode
RF amplifier, and automatic gain control. Ratio detector
gives high-efficiency demodulation. All tunable com-
ponents prealigned. Edge-ilfuminated dial for easy
tuning. Here is FM for your home at a pnce you can
afford. Shpg. Wi. 7 Ibs. :

MODEL FM-SA $25.95 (with cabinet)

HEATHKIT
BROADBAND AM TUNER KIT

This tuner differs from an ordinary AM radio in that it
has been designed especially for high fidelity. The
detector uses crystal diodes, and the IF circuits are
“broadbanded'' for low signal distortion. Sensitivity
and selectivity are excellent. Quiet performance is

assured by 6 db signal-to-noise ratio at 2.5 uv, All
tunahle components prealigned. Incorporates AVC,

two outputs, and two antenna inputs. Edge-lighted
glass slide rule dial for easy tuning. Your “best buy"
in an AM tuner. Shpg. Wt. 8 ibs.

MODEL BC-1A $25.95 (with cabinet)

HEATHKIT “MASTER CONTROL"
PREAMPLIFIER KIT

This unitis designed to operale as the “master oontrol“ .
for any of the Heathkit Williamson-type amplifiers, and
includes features that will do justice to the finest pro-
gram material. Frequency response within =1% db

from 15 to 35,000 CPS. Full equalization for LP, RIAA,

AES, and early 78's. Five switch-selected inputs with
separate level controls. Bass and treble control, and
volume conlrol, on front panel. Very attractively styled,
and an exceptional dollar value. Shpg. Wt. 7 (bs.

MODEL WA-P2 $19.75 (wilh cabinef)
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HEATHKIT "BASIC RANGE"
HIGH FIDELITY SPEAKER SYSTEM KIT

The very popular modet SS-1 Speaker System provides amaz-
ing high fidelity performance for ils size because it uses
high-quality speakers, in an enclosure especially designed to
receive them.

It features an &” mid-range-woofer to cover from 50 to 1600
CPS, and a compression-type tweeter with flared horn to
cover from 1600 {o 12,000 CPS. Both speakers are by Jensen.
The enclosure itself is a ducted-port bass-reflex unit, measur-
ing 114" H x 23" W x 1134” D and is constructed of veneer-
surfaced plywood, }4” thick. All parts are precut and pre-
driiled for quick assembly.

Total frequency range is 50 to 12,000 CPS, within =5 db.
Impedance is 16 chms. Operates with the “Range Extending'’
(SS-1B) speaker system kit later, if greater frequency range

is desired. Shpg. Wt. 30 Ibs. MODEL SS-1 $39.95
HEATHKIT "RANGE EXTENDING" R
HIGH FIDELITY SPEAKER SYSTEM KIT - e g’

The SS-1B uses a 15” woofer and a small super-tweeter. to
supply very high and very low frequencies and fill out the
response of the "'Basic'' (SS-1) speaker system at each end
of the audio spectrum. The SS-1 and SS-1B, combined, pro-
vide an overall response of =5 db from 35 1o 16,000 CPS. Kit
includes circuit for crossover at 600, 1600 and 4000 CPS.
Impedance is 16 ohms, and power rating is 35 walts. Measures
29" H x 28" W x 17%” D, and is constructed of veneer-surfaced
plywood, %" thick. Easy 1o build! Shpg. Wt. 80 Ibs.

MODEL SS-1B $99.95

...and save!

RANGE EXTENDER

HEATHKIT “LEGATO"
HIGH FIDELITY. SPEAKER SYSTEM KIT

The fine qualily of the Legato Speaker System Kit is matched
only in the most expensive speaker systems available. The
listening experience it can bring to you approaches the
ultimate in esthetic satisfaction.

Frequency resoonse is =5 db 25 to 20,000 CPS. Two 15° Tld,s /i»nest
theater-type Altec Lansing speakers cover 25 to 560 CPS, and WO f

an Altec Lansing high frequency driver with sectoral horn y Y )
covers 500 to 20,000 CPS. A precise amount of phase shift in electTon?/C equ”/pnz’ent
the crossover nzstwork brings the high-frequency channel ?,n ku fOTm o S
into phase with the low-frequency channel to eliminate peaks
or valleys at the crossover point. This is one reason for the
mid-range ‘'presence’’ so evident in this system design.

The altractively styled "“contemporary'’ enclosure empha-
sizes simplicity of line and form to blend with all furnishings.
Cabinel parts are precut and predrilled from 3{* veneer-
surfaced plywood for easy assembly at home. Impedance is
16 ohms, Power rating is 50 watts for program material. Fuli,
smooth freguency response assures you of outstanding high
fidelity performance, and an unforgettable listening experi-
ence. Order HH-1-C (birch) for light finishes, cr HH-1-Civi
(mahogany) for dark finishes. Shpg. Wt. 195 [bs.

MODELS HH-1-C or HH-1-CM $325.00 each

Pioneer in
“do-it-yourself”
eleclronics

COMPANY “LEGATO’ SPEAKER SYSTEM ‘1
-

A subslidiary of Daystrom, Inc.
Benton Harbor 25, Mich.
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easy-to-burld designs by

You get more comprehensive
assembly instructions, higher
quality circuit components, and
more advanced design features,
when you buy HEATH hi-fi!

HEATHKIT 70-WATT
HIGH FIDELITY AMPLIFIER KIT

This new amplifier features exira power
reserve, metered balarice circuif, variable
damping, and silicon-diode reclifiers, re-
placing vacuum tube rectifiers. A pair of
6550 tubes produce fulf 70-watt output with
a special-design Peerless output trans-
former. A quick-change plug selects 4, 8
and 16 ohm or 70 volt output, and the
correctfeedbackresistance. Variable damp-
ing optimizes performance for the speaker
system of your choice. Frequancy response
at 1 wattis =1 db from 5 CPS to 80 KC with
controlled HF rolloff above 100 KC. Har-
monic distortion at full output less than 2%,
20 to 20,000 CPS, and intermodulation dis-
tortion below 134 at this same level. Hum
and noise are 88 db below full cufput.
Variable damping from .5 1o 10. Designed
to use WA-P2 preamplifier. Express only.
Shpg. Wi, 50 Ibs. MODEL W-6M $109.95

10

HEATHKIT 25-WATT
HIGH FIDELITY AMPLIFIER KIT

The 25-wait Heathkit model W-5M is rated
“best buy’’ in its power class by indepen-
dent critics! Faithful sound reproduction is
assured with response of =1 db from 5 to
160,000 CPS at 1 watt, and harmonic distor-
tion below 1% at 25 watts, and IM distoriion
below 1% at 20 watts. Hum and noise are
99 db below rated output, assuring quiet,
hum-free operation. Qutput taps are 4, 8
and 16 ohms. Employs KT66 tubes and
Peerless output transformer. Designed to
use WA-P2 preamplifier. Express only.
Shpg. Wt. 31 Ibs. MODEL W-5M $59.75

HEATHKIT
ELECTRONIC CROSS-OVER KIT

This device separates high and low fre-
quencies electronically, so they may be fed
through two separate amplifiers driving
separate speakers. The XO-1 is used be-
tween the preamplifier and the main ampli-
fiers. Separate amplification of high and
low frequencies minimizes IM distortion.
Crossover trequencics are sclectable at 100.
200, 400, 700, 1200, 2000, and 3500 CPS
Separate leve! controls for high and low
frequency channels, Attenuation is 12 db
per octave. Shpg. Wt, 6 Ibs.

MODEL XO-1 $18.95

mmsure

HEATHKIT W-3AM
HIGH FIDELITY AMPLIFIER KIT

Features of this fine Williamson-type ampli-
fier include the famous Acrosound model
TO-300 “ultralinear’ transformer, and 5881
tubes for broad frequency response, low
distortion, and low hum level. Response is
=1 db from 6 CPS to 150 KC at 1 walt.
Harmonic distortion is below 1% and IM
distortion below 1.3% at 20 watts: Hum and
noise are 88 db below 20 watts. Provides
output taps of 4, 8 or 16 chms impedance.
Designed to use WA-P2 preamplifier. Shpg.
Wt. 29 Ibs. MODEL W-3AM $49.75

HEATHKIT W-4AM
HIGH FIDELITY AMPLIFIER KIT

A true Williamson-type circuit, featuring
extended frequency response, low distor-
tion, and low hum levels, this amplifier can
give you fine listening enjoyment with a
minimum investment. Uses 5881 tubes and
a Chicago-standard output transformer.
Frequency response is =1 db from 10 CPS
to 100 KC at 1 watt. Less than 1.5% har-
monic distortion and 2.7% intermodulation
at full 20 watt output. Hum and noise are
95 gb below full cutput. Transformer tapped
at 4, 8 or 16 chms. Designed to use WA-P2
preamplifier, Shipped express only, Shpg.
Wi, 28 [bs. MODEL W-4AM $39.75
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AGC Sy
20-WATT AMPLIFIE

...top HI-F1 performance

HEATHKIT A-9C
HIGH FIDELITY AMPLIFIER KIT

This amplifier incorporates its own preampli-
fier for self-contained operation. Provides 20
watt output using push-pull 6L6 tubes. True
high fidelity for the home, or for PA applica-
tions. Four separate inputs—separate bassand
treble controls—and volume control. Covers 20
to 20,000 CPS within =1 db. Output trans-
former tapped at 4, 8, 16 and 500 ohms. Har-
monic distortion less than 1% at 3 db below
rated output. High quality sound at low cost!

Shpg. Wt. 23 Ibs. MODEL A-9C $35.50

HEATHKIT A-7D
HIGH FIDELITY AMPLIFIER KIT

This is a true high fidelity amplifier even
though its power is somawhat limited. Built-in
preamplifier has separate bass and treble con-
{rols, and volume control. Frequency response
is =14 db from 20 to 20,000 CPS, and distor-
tion is held to surprisingly low level. Output
transformer tapoed at 4, 8 or 16 ohms. Easy to
build, and a fine 7-watt performer for one just
becoming interested in high fidelity. Shpg. Wt.

10 Ibs. MODEL A-7D $17.95

Model A-7E: Same as the above except with
extra tube stage for added preamplification.
Two switch-selected inputs, RIAA compensa-
fion, and plenty of gain for low-level cartridges.
Shpg. Wi. 10 Ibs. $19.95
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by its model number and send check or
money order to address below. Don't hesitate
to ask about HEATH TIME

20-WATT AMPLIFIER

7-WATT AMPLIFIER

World’s finest
electronic equipment

kit form. ..

HOW TO ORDER. ..
{ identify the kit you desire

PAYMENT PLAN.

NAME

Pioneer in
““do-it-yourself"
eleclronics

A subsidiary of Daystrom, Inc.
Benton Harbor 25, Mich.

COMPANY

ADDRESS

CITY & STATE

Please send FREE

Heathkit
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EDITOR'S REVIEW

MONEY IN COVER PHOTOS

ANY OF US TAKE PRIDE in our home component-
high-fidelity systems, and others of us are
always looking for ideas for attractive ways to

use them in our own homes—possibly not from any
intention of duplicating exactly what another has done
but perhaps just for an idea or two for some means of
adapting the equipment to the room. Since our new
cover design involves photographs, we believe that
readers might enjoy ‘‘making’’ the cover with especi-
ally interesting pictures of how they solved the prob-
lem of installation in a convenient and attractive
fashion—one that is accepted by everyone in the house-
hold, particularly by the ‘‘little woman.”

Therefore, we will pay ten dollars for each photo
accepted for use on our new cover. Photos must be at
least 8 x 10, glossy, sharp, and of good photographic
contrast. Those which are not accepted can not be
returned, and if any people appear in them a signed
model release must accompany the photo.

This month’s cover shows an attractive installation
executed by XKierulff Sound Corporation of Los
Angeles and their ten dollar check is already on the
way. Will your installation be next?

DOODELAC, ANYONE?

We have all heard of the Studillac—a combination
of a Studebaker chassis and body with a Cadillac
engine. But the Doodelac is our own idea—nourished
by some suggestions from Xd Cornfield, Executive
Secretary of the IHFM—and stems from the thought
that we can start doodling on a piece of paper and
come up with just what we want in an automobile.
A few weeks ago Business Week carried an article
which showed conclusively that there was no such
thing as a ‘‘standard’ automobile, each one being
practically a custom model made for the special re-
guirements of the buyer. This is guite obvious to any-
one who has ever bought a car or who has even read
any of the ads. When you get ready to sign on the
dotted line for a new jalopy you have the opportunity
of stating your preferences in a number of particulars
—color, second windshield wiper, backing light, power
steering, power brakes, power windows, power seat,
radio, heater, rear seat speaker, white sidewalls, Hy-
dramatic, overdrive, and—as some wags put it—
wheels, seats, engine, and so on. This is just what we
do when we go to our component-high-fidelity dealer
and select a home music system-~we choose the things
we want.

12

Of course, for the economy minded (or economy
enforced) and for those who do not know how much
more enjoyment can be had from some of the refine-
ments in an automobile, there is the stripped economy
model, equipped with only the barest minimum of
necessities. Such cars run, naturally, and even serve
their users’ needs well enough, even though they do
not have the advantages we have come to enjoy and
expect. Since these economy models do not come in
the popular two-tone finishes, they are often referred
to as the ‘‘one-tone’’ models.

And this brings us to another similarity between
high fidelity and automobiles—for there are also ‘‘one-
tone’’ models in hi-fi. These are likely to be really
“‘one tone'’—with juke-box bass booming at around
100 cps and with precious little below. It is easy, for
example, to use a londspeaker with a relatively small
magnet—and consequently little natural damping—
and get an artificial bass which sounds real good to
ears accustomed to a $12.95 mantel radio—(the kind
that sell now for $39.95). Even the ads about these
‘‘one-tone’’ packaged sets sound at least as good as
those about quality merchandise.

One we read recently deplores the do-it-yourself
trend with the suggestion that you shouldn’t do it
yourself if you can get others to do it for you, though
this is not in the good old American tradition, to be
sure. The ad suggested that even the word screwdriver
has different connotations to different people.

We submit that some of the current hi-6 ads seem to
be the product of the Madison Avenue ‘‘secrewdriver
mechanics’’—liquid screwdrivers, that is. Anyone can
call his product “‘hi-fi”’ since there are no industry
standards by which performance can be judged hi-fi
or not—just print it on the nameplate and the ship-
ping box and you have it. Thanks to the component
bigh fidelity industry, the public has become conscious
of the terms ‘‘high fidelity’’ and ‘‘hi-fi,”> and in order
to sell at all any phonograph must be called hi-fi re-
gardless of what it sounds like. Fortunately there are
plenty of people who can tell the difference simply by
listening, but it is not often that they have an oppor-
tunity of hearing both component-high-fidelity and
ready-built ‘“packaged’’ hi-fi side by side, since these
are rarely sold by the same dealers. One doesn’t go to
Aeolian-Skinner Organ Company to buy a mouth
organ.

Manufacturers of component high fidelity are either
too honest or too naive to foist some of the current
advertising effusions onto the public to sell their prod-
uets, we are pleased to note. When you have a quality
product, you have only to state facts—when you have
a shoddy imitation of guality you sell it with words,
not performance.
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o UNEQUALLED FLEXIBILITY
SINGLE OR DOUBLE PLAY
STYLI EASILY REPLACED 2
o NEW ANTI-HUM DESIGN
s RUGGED CONSTRUCTION °
® .

The only pickup... "

[ ]
®* o900 ®

you can custom tailor to fulfill
all requirements for optimum,
unequalled play-back performance
of every record in your collection

ONLY THE FLUXVALVE OFFERS ALL

THESE SIGNIFICANT FEATURES: EXAMINE THESE
EXCLUSIVE FEATURES:

High compliance with low vibrating mass. .. unex-

celled transient response. . . flat frequency response . half mil single play

well beyond both ends of audible frequency . . . un- | . half mil—1 mil double play
equalled definition and clarity, each instrument or . . half mil—2% mil double play
voice is individually distinguishable . . . complete ey 1 mil—2Y%2 mil double play
absence of resonances in the audio frequency...low PUUS {1 mil single play

overall distortion . . . anti-hum design . . . stylus 2z mil single play

changing is easy; no tools . . . hermetically sealed i |

cartridge body.

Enjoy a new listening pleasure and experience . . . ask your dealer to demonstrate
the Fluxvalve...words cannot describe the difference...but you will hear it!

PICKERING & 0., INC. oceansiDE,

| N. Y.
.«,7 " 2 »
Professional Audio Components (/27 %&jg Zﬂé/ V7 %ﬂ/g Z% 7

Demonstrated and sold by Leading Radio Parts Distributors everywhere. For the one nearest you and for detailed literature: write Dept. A-18.

i EXPORT: AD. AURIEMA, INC., 83 BROAD ST., NEW YORK / CANAOCA: CHARLES W. POINTON LTD., 6 ALCINA AVE., TORONTO
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Pacemakers in the
technology of our

electronic age

Certain discoveries, inventions and
developments of Bell Telephone Lab-
oratories have been truly epochal in
their effect upon the technology of
our time. Each has come out of a sin-
gle quest—a search for ways to make
telephony ever better. But many have
opened the way to exciting advances
in TV, movies, radio, horology, astron-
omy. Here are ten of Bell Laboratories’
contributions to the modern world.

V4

BELL TELEPHONE LABORATORIES
WORLD GENTER OF COMMUNIGATIONS RESEARCH AND DEVELOPMENT

Electronic amplifier. First high-vacuum electronic amplifier.
Made possible long distance telephony and then opened the
way to radio broadcasting.

Wave filter. Precisely separates bands of frequencies. Pro-
vided major key to economical sharing of the same wires by
many voices or radio programs. Indispensable control tool in
radio, television and radar.

Negative feedback amplifier. Provides distortionless and
stable amplification. Made possible the enormous, precisely
controlled amplification needed in long distance telephone
calls. The principle is now basic in high-quality amplifiers for
radio, TV and high-fidelity reproduction.

Quartz crystal. Standard super-accurate quartz crystal oscil-
lator developed for frequency controls in radio telephony.
Has also become the standard control for clocks in world’s
asironomical laboratories.

Coaxial cable system. Hollow tube with a central conductor
was developed to transmit hundreds of voices simultaneously.
Now also provides long distance carrier for TV in partnership
with microwave beams.

Transistor. Tiny sokd-state device uses extremely small
amounts of power to amplify signals. Makes possible electronic
telephone switching and much smaller hearing aids, radios,
TV sets and electronic computers.

Dial system “brain and memory.”” Tokes over your call
and sees that you are connected in the best and ‘quickest way.
Newest example: Direct Distance Dialing from home tele-
phones to any port of the nation.

Waveguide. Hollow conductor transmits high-frequency waves.
From this came the “pipe” circuits that are essential to radar
and very short-wave radio communications.

Microwaves. Bell Laboratories developed long distance mi-
crowave transmission. it operates by focusing radio beams
from station 1o station, carries cross-country telephony and TV.

Radio astronomy. This great new science began in the study
of radio interference at Bell Laboratories . . . with the tremen-
dous discovery that radio waves emanate from the stars.

4 2
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High-Quality Treble Amplifier

Cdr. CHARLES W. HARRISON, JR., USN*

The author describes a four-watt amplifier which employs a single-ended output stage

and which is intended for use as a driver for the tweeter of a two-way speaker system
for home use. This unit will considerably decrease the cost of a two-amplifier system.

1. Inmtroduction

N A RECENT PAPER! the writer deseribed

a dual-channel playback system con-

sisting of a dividing network and two
identical amplifiers for driving the bass
and treble sections of a dual loudspeaker.
This arrangement is economical when
speaker elements of approximately the
same efficiency are employed, as for ex-
ample, horn-type speakers for the re-
prodnetion of both the low and high
frequencies. When the bass section is
much less efficient than the treble system,
as will be the case when direet-radiator
dynamie londspeakers are used for bass
and a horn-type speaker for treble, it
becomes entirely feasible fo use ampli-
fiers of considerably different power out-
put ratings in a divided amplifier svs-
tem. For example, if a direet-radiator
bass speaker, in the appropriate baffle,
has a conversion efficiency of 5 per cent,
and the high frequeney driver with horn
has an efficiency of 50 per cent, 40 watts
inpuf to the woofer and 4 watts input to
the tweeter will result in the radiation
of 2 walts of acoustic power in each
channel. One will be able to achieve low-
frequency/high-frequency balance? un-
der most circumstances, and simultane-
ously ntilize the power capabilities of the
bass and treble amplifiers. As a practical
matter the proper setting of the volume
controls on the amplifiers to obtain the
most pleasing response must be deter-
mined experimentally by condueting lis-
tening tests in the room in which the
dunal loudspeaker is located.

The purpose of this note is to deseribe
a simple 4-watt single-ended amplifier
intended for use as a driver for treble
speakers, such as the Western Electrie
5944, Jim Lansing D-375, or Altec 28813,
when used in a home wusie reproducing
system, or small auditorium. The faet
that the power output of the amplifier

* 1401
Firginia

1 Charles W. Harrison, Jr., ‘*High-qual-
ity dual-channel amplifier,’’ Auvplo, Janu-
ary, 1956.

2 Balance between the low and high fre-
quencies depends on such faetors as the
directive properties of the speakers, cross-
over frequency, speaker locations, room
acousties, and the spectral distribution of
the energy in the program material. Con-
sideration of these factors may dictate dif-
ferent power ratio requirements for a given
systen.

N. Pocosmoke 8St., Arlinglon 35,
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Fig. 1. Schematic wiring diagram of 4-watt treble amplifier.

cannot exceed 3 watts, regardless of the
frequencey and amplitude of the exeita-
tion voltage, insures that the tweeter
diaphragm will not be fractured by the
inadvertent application of low-frequency
signals, or by the development of faults
in the treble amplifier,

The Amplifier

The amplifier is built aronnd the Triad
HSM-79 hermetically sealed, high-fidel-
ity output transformer. This transformer
has a 5000-ohm primary designed to
carry an unbalanced current of 40 ma,
and secondary impedances of 16, 8 and 4
ohms are available. The guaranteed fre-
queney response is within 1 db from 50
eps to 25 kes.® The response is greatly
improved particularly at the high end of
the frequency spectrum, by the applica-
tion of negative feedback arvound the

3 Some readers may feel that the low-
frequency response of the Triad HSM-79
transformer is inadequate. The fact that
the primary winding earries unbalanced
d.e. makes it difficult to achieve high pri-
mary inductance. Thus one might antici-
pate degraded low-frequency response com-
pared to the response of high-fidelity output
transformer types designed for push-pull
applications. It the amplifier is to be used
in the treble channel of a dual-chanuel
playback system, it is perfectly satisfactory
—and even desirable—for the frequency
respouse to begin falling off at approxi-
mately an octave below the ¢rossover fre-
quency. The ‘“fusing '’ of the treble driver
is enhanced by a rolloff in the bass re-
sponse of the amplifier.

transformer. Two tubes are nsed in the
amplifier—a 6J7 followed by a 6V6. The
schematic¢ is shown in Fig. 1. Two feed-
back paths are employved—one from the
plate of the 6V6 to the cathode of the
6J7; the other path is from the second-
ary of the output transformer to the
cathode of the 6J7. These paths are not
independent, i.c., changing the eircuit
parameters in ene path changes the effee-
tive value of feedback into the other
path.

Performance Data

The performance data presented here
was obtained from measurements made
on an amplifier haviog circnit values
shown in Fig. 1, with the following ex-
ceptions: (a) The .02-uf input capacitor
was shorted, (b) A 270-ohm 2w resistor
was used in the eathode ecirenit of the
6V6 output tube in lieu of the 300-ohm
2w resistor shown in the drawing. The
measnred erid bias was 12 volts. (e)
The interstage coupling capaeitor was
0.06 uf instead of 0.1 u.f as shown.

A 16-ohm vesistor was used to load
the amplifier for all tests.

The eomponent values employved in
the feedback paths result in approxi-
mately 20 db loss in gain compared to
the gain of the amplifier without feed-
back.

Figure 2 is the power curve of the
amplifier, Tt was obtained by adjusting
the input signal voltage at each fre-
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Fig. 3. Photograph of completed ampilifier.

quency of measnrement until barely vis-

ihle wavetorm distortion ocecurred. The
power output was then eomputed at that
frequency. Thus Fig. 2 is in reality a
curve showing power outpnt as a func-
tion of frequency for constant distor-

tion. 0 db

output of 4.2 watts, It is believed that
approximately 3 per eent harmonic¢ dis-
tortion in the amplifier can be deteeted
by eye, when a good oscilloscope is used
for viewing the output wave shape.
When the input signal voltage is ad-
justed so that the amplifier delivers 2
watts at 1000 eps, the amplifier is flat
from 30 eps to 80 kes. It is down 2.5 dh
at 20 eps and again at 100 kes, tapering
off to -8 db at 150 kes and 12,5 db

at 200 kes.

The response of the amplifier to a
20,000-cps square wave is highly satis-

factory; to

the response is perfect.
Constructional Detalls

The amplifier is easily built on a

5// bd 7/’ X 2[’

16

corresponds to the power

a 10,000-eps square wave

chassis. All resistors are 1

watt except the eathode resistor in the
6V6 circnit, The output transformer
must be connected in the circuit as shown
to insure that the feedback is degenera-
tive. Figure 3 shows the completed am-
plifier, and Fig. 4 ghows the component
arrangement,

The Power Supply

Many andio hobbyists possess a power
pack that may be used to power the
treble amplifier. The power supply de-
scribed in a previous article! provides
plate and filament voltages for both the
bass and treble amplifiers in the writer's
dual-channel playback system. A 10-watt
resistor of 750 to 1000 ohms, is required
to drop the plate voltage to the correet
valne of 260 v. This resistor is shown
in Iig. 4. The plate current of the 6V6
does not vary more than 1 or 2 ma from
zero signal to maximum signal, so the
voltage regulation of the power supply
is not too important.

The power requirements of the treble
amplifier arve 6.3 v.a.e. at 075 a, and
260 v.d.c. at 45 to 50 ma. The schematie
for a suitable, yet inexpensive power sup-
ply is given in Fig. 5. The transformer
should have minimwm ratings of 300
v.d.e. at 60 ma; 6.3 v.a.e. at 1 a, and
5.0 va.e. at 2 a. A 574 is employed as a
full-wave rectifier, and filtering is ac-
complished by nse of a resistance-ca-
pacitance network. Such filters ave ree-
ommended when the enrrent drain does
not exceed 50 ma. When choosing a plate
transformer for unse with RC filters it
is important to rememher that the power
consumed in heating the filtering re-
sistors must be provided by the trans-
former. If the power supply design is
not carefully execnted a transformer of

(Continwed on page 4£1)

Fig. 4. Arrangement of components in the amplifier.
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Equalizer Design

NORMAN H. CROWHURST*

In two parts—Part 1

Presenting a thorough derivation of the formulas for calculating equalizers of the type
commonly used in constant impedance circuits, but related to all audio applications.

HERE WAS A TIME when the addition

of an equalizer merely econsisted of

inserting a .003-u.f eapacitor in series
somewhere or putting a .00005-uf capaci-
tor in shunt and seeing if it improved
the reproduced sound. The resnlt was
judged by ear and if the improvement
did not satisfy, the decision was made
whether a larger or smaller capacitor
should he used in this position, and then
another value was tried. This cut-and-
iry process continued until the resulting
reproduction sounded acceptable. But
modern standards have gotten a long
way from this indeterminate cut and try
niethod. Nowadays we need to get a pre-
cision into our equalizer design to corre-
spond with the precision with which we
tailor an amplifier response to within
plus or minus a fraction of a db through-
out the audio speetrum.

Tailoring equalizer response to such
precision by the cut and try-method can
prove a very protracted process, so we
need a more direet method of design.
The formulag iavolved in the basie build-
ing bricks of whieh equalizer cirenits are
built, ave not very complicated and are
given in full in the appendix to this
article. Four basic types of eircuits will
be considered: (1), step ecireuits, some-
times called shelf ecireuits, which intro-
duce a slope from ope level to another;
(2), peak cirenits, which introduce a rise
at one frequency and fall away sym-
metrically at both sides; (3), dip ecir-
cuits, with a dip &t one frequency, simi-
larly symmetrieal on both sides; and (4),
finally, a peaking cireuit at the end of
the response curve, which maybe used
to maintain response in compensating
for a high-frequency or low-frequency
roll off. Each of these types of circuit
is considered here in turn. °

Step Circuits

This is hy far the most useful building
block for most equalizers. Fig. 1 shows
the basic step circuit arrangement using
boxes to represent the reactances which
way be eapacitors or inductances. Usu-
ally capacitors are used because they
avoid some of the trouble that can oceur
with the use of inductors. Figure 2
identifies the.kind of response produced

* 150 47th Road, Whitestone 57, N. Y.
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Fig. 1. Basic networks for step response.
The component indicated as X may be
either capacitance or inductance.

hy each of the eirenits shown in Fig. 1,
and also shows the reactance element to
nge to produce each kind of slope and
the formulas for finding the reference
frequencics f, or f,.

The simplest- way of deriving the ve-
sponse charactevistic uses one of these
turnover frequencies, f, or f;, as a refer-

ence, to derive the attenuation factor A
given by Eq. (1) in the appendix. This
produces an attenuation response equa-
tion of the form given at (2) in the ap-
pendix. This form is useful beecanse it
can readily be converted into a chart for
computing the exact shape of such a
step response. Such a chart may take
the form of a universal graphical curve,
of which the one presented in an earlier
article! is an example, while many will
prefer the nomograph construction of
Fig. 3. While the latter presentation is
not so visual as the graphical form, it
is much gunicker to use in plotting out
any partieular response curve required
which is the praectical funection of the
chart.

By using a different normalizing fre-

! N. H. Crowhurst, ‘‘Prediction of audio

response.’’ Electronic Engineering, July,
1952.

do=10 log),

2
1+k2

Wlegp K —

2k2
db=10 109‘0 = %

STEP DEPTH db

db=10 log, ; K

do

—

FREQUENCY — LOG SCALE

Fig. 2. Essential dimensions of o step response in terms of the circuit constants. The

small figures at the top indicate the kind of response given by each possible arrange-

meni, together with reactance values for fi and fy in each case. The large scale dia-
gram shows the essenticl aitenuation values in terms of K=1 + (r/R).

17



ULTIMATE STEP LEVEL CHANGE — db

Fig. 3. Nomogram for quick computation

LY 10 I §—4—.2 of step response attenuation character-
T 3—_':4 istic, normalized to either f, or fs.
T 2—4—.5
_:1'_ —Z'g quency for the response, f, of Fig. 2, the
=15 Zj_'s phase characteristic can be presenfed in
= o a gimilar universalized manner and sach
—'E - a chart was included in the article re-
J'r 1 ferred to, while the nomograph of Fig.
- 91 4 gives a quicker method of accurate
0 8 computation. '
i 1 The use of these charts cam prove
T a 73 gomewhat protracted in finding the cor-
T 18 reet response to fit a given purpose. To
x -7 I © Jnow whether g given set of values will
Tz 3 F & achieve the required equalization, it is
o Ts 1 necessary to substitute these values into
0 5 <+ g s—F2 the appropriate equation given with Fig.
3 -4 + % 2, and then mse the chart to plot out
T4 a T the response. If the response does not
o] T I 8 prove to be exastly what, is required, the
w 1 A~ values are adjusted and the response
3 -2 T replotted until a suitable one is found.
g o + We still need a more direct method of

approack for precision equalization

2 —r i work. \
T T Bqualizers are often needed to pro-
T =1 duce 2 specific slope to compensate for
T - some other slope within a specific range

T of frequencies. To aid in finding the best
' step response to approach this, graphs

+ indicating the slope of step responses at

T different points on their characteristics

T will be helpful. Figure 5 gives data of

T this nature plotted from the equations

L3 J_ | 2= developed in the appendix and includes
- characteristics of the slope at the miad-

point of the step network, the slope at
the turnover point, the attenmation or

[
)

boost at the turnover point (which never

N quite reaches the ideal 3 db), and also
1= some details about the phase correction
+55 = introduced by step networks.
10 £ 56— Sometimes these networks are required
1-8 E I T in feedback circuits as an aid to achiev-
—7 i s-1-2 ing stability, and the direet information
- ‘3:':_‘400 T given by the data of Fig. 5 concerning
3 5 =+ + phase advance or delay produced by the
+ N 41 step network is an aid in finding suitable
i :50: T values for feedback eircuit desigm.
$4 +8 > F Sometimes a specified slope has to be
P X JE W) g i3 continued beyond the range which can be
I 5 T 3t achieved by & single step network. For
T o by ) é + example: a wide range of 3-db-per-
T = 0 T N octave slope may be required. This would
T hy - ve to be synthegized by a number o
5 T4g have to b ired by ber of
T T 1o T step networks arranged so that their
T 3 =+ 8 T maximum-glope points are, in this esase,
> I g0 5 L 3 db per octave and so spaced that oue
L T 215 takes over where the next one leaves off.
W T ¢ —_F This kind of slope synibesis can also he
R é T g -+ quite protracted—even when one knows,
> o T from the precise slope at midpoint, the
i — é I correct configuration to be used for each
Ls 1 ] I1s—+ step: there is still the problem of how
) —3° 7 fo space the steps over the frequency
1 + band.
-8
1 » a
_.(: Fig. 4. Nomogram for quick computation
T3 1 L9 of step network phase response, normal-
s lzed to fq.
I——10
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Fig. 5. These graphs aid in selecting the right step response to fulfill specific require-
ments, without unnecessary ploting out of trial response characteristics.

The solntion to this is given by the
data in Fig. 6, which plots the frequency
spacing between reference points on in-
dividual step characteristics, and also the
frequency spacing between reference
points on adjacent step eomponents of a
synthesis 20 as to cause the half-slope
points to blend and produce the best
possible approximation to a constant
slope over a wide range.

In the example quoted, the chart gives

a valne of 3 for the ratio K between the
design frequenadies, f, and f; on the same
step network which means the vilue of
r/R must be 2 and the insertion loss will
be 9.5 db per step. The frequency ratio
between snccessive steps requires to be
7.2 ug given by Fig. 6. ¥rom this infor-
mation a whole succession of designs can
be quickly set out. For example the first
step design frequencies will be between

50 and 160 cyecles, the second step be-
tween 360 and 1080 cycles, with a third
step at 2590 to 7770 cyoles. These three
steps will practically cover the entire
andio range with a slope of 3 db per
octave.

So far we have considered the basic
networks for step responses. Later we
ghall give methods of applying the basic
networks to practical cireuit configura-
tions.

APPENDIX 1

Using z to stand for f/f,, where f, is
the normalizing frequency at the lower
turnover of a low-frequency boost cireuit,
or f,/f for a high-frequency boost cireuit,
the attenuation referred to the uwpper level

'is given by

1+ (1+a)z+jax
1+
where a ig the ratio r/E (Fig. 1)

4= (1)

y 4
-
‘,
> ¥
4+
7
.' | A
Value of ratio X {4 Fi tia

gu —~ stq; regiency ra
| 9 ..
g_ v
s 7

2 ]

¥ ' i
a

|

A
1,
0 2 3 O 8§10 -3
Ratios

Fig. 6. These curves aid In synthesizing any desired slope over a wide range of fre-
quencies. The curve at the right gives the ratlo between poinis on the curve where
the slope falls to one half its maxtmum value at midpoint.
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From this the atteruation response is
derived :

ab logs =10 log,, 4*
=10 log,, [1 + (2a+a%)

z?
1+z’] *
The ultimate step height ia 20 log, K,

where
K=1+a ®
Substituting this into (£) gives the form:
) *1+K'a?

The phase responss can be derived from
(1) as

¢ =t Ty )
_ “ (E-1)=
=ten T Ee (4a)

The variable z normalizes to one turnover.
By writing
yt=HKz* %)

the vormalizing frequency for y is the
midpoint, f, (Fig. 2). With thia referance,
the phase response can be written
B-1 ¥
- -1 —

? =tan E% “T+y
Substituting z=1 into (4a) gives the
phase at frequencies f,, f,, as:

X-1
1
K+1 (e).
while for the mid-frequeuasy f,, substituting
y=1 into (4b) gives
K-1

a=tan Spw

Using the mid-level as an attenuation ref-
erence:

db =10 log,, [

(40)

$ys = tan”

(49)

1HEY | 10 loge K
1+ ¥
b4

1+ H
=10 logye [—Ki-—;f]

The midpoint is also the most useful vef-
erence for slope, because the corve is
symmetrical about this point, Using the
unit slope formula:
d log A® _ (X -1)y* (6)
dlog &~ (K+9°)(1+Ky")
or, in db/octave, taking 8 as an approxi-
mation for 10 logy, #,

§(E - 1)yt

(#0)

slope = m db/OOt&N(
7
Slope at midpoiut: y=1, )
_6(E*—1) 6(E-1)

slope = W = —K+ 7 db/octave

(&)
Slope at turnover points: y*=K,
_(®-1)

Blope = ﬁ db/oota.ve (9)

Attenvation at first turnover, or boost at
lower turmover, can be found by equnating
z=1/K in (2a): -

2

In slope synthesis, the half-slope poiut is
ugeful, this ean be found by equating:

2K -1y - E-1

(10)

T+ K —Ev1 D
and then solving for y*:
X tiEr1 TR+ +IT
=——3x *\N|7 #z&
(18)-
(7o be concluded)
9



From the Archives of Bell Telephone Laboratories

Auditory Perspective

A quantitative study of the effectiveness of two- and three-channel stereo systems along with
various combinations of microphones and loudspeakers mixed in usual phantom circuits.

HE SUCCESSPUL ATTAINMENT of the

reproduction of music in audifory

perspéctive is the outcome of studies
carried on by the Laboratories over a
number of years. The word perspeetive
1s, of course, taken over from a visumal
phenomenon, and implies the recognition
of relative locations in space. Auditory
perspective thus means the ability to
judge the location and distanee of sounds
by the ears. It might seem that the re-
production of musie would not ba much
improved by this ability, but it has been

(Beprinted by permission from Bell Lab-
oratory Record, Vol. 12, No. 7, March,
1934.)

PICK-UP ROOM

LOUD SPEAKERS
CURATAIN

AUDITORIUM

AVERAGE
LISTENER
POSITION

Flg. 1. For experimental purposes, pick-

up microphones were mounted in a

sound-proof room and connected by Inde-

pendent clrcults to loudspeakers on the
stage of the auditorium.
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W. B. SNOW

found by many actual tests that the ma-
jority of listeners recognize an sppre-
ciably enhanced value of the sesthetic
appeal if andifory perspective is present.

One metbhod of securing the sense of
localization for reproduced sounds is to
pick up the source with two miarophones
Jocated in the same relative positions to
each other as are a person’s ears. Then
by providing e sepaxate circuit for each
microphone to two head receivers held
to the ears of a listener in a distant loca-
tion, the directional and distance sepse
is completely secnred. This “bingural”
reproduction bas already been de-
seribed.? With this type of reproduction
the listener is o all intents and purposes
transported to the position of the pick-
up mierophones, and hears exactly what
he would bhear if he were stationed at
that place, The effects that caun be pro-
duced in this manner are startlingly
realistic, as visitors to the Bell System
exhibit at the Century of Progress Ex-
position attested.

A binsural scheme for the reprodue-
tion of music before large audiences,
however, would be very ineonvenient.
Every seat in the anditorium would have
fo be equipped with a pair of head
phones, and in a hall of any size, the
necessary wiring and its upkeep would
be high, It seemed well worth while,
therefore, to experiment with other meth-
ods of securing a similar effect.

It is obvious that when one listens
directly to musie, such as a symphony
orchestra, one bears sound that—at least
originally—passea through the opening
between stage and aunditorinm. If this
space were fllled by an array of micro-
phones, therefore, each of which was
electrically connected by an individual
circuit to a loudspeaker similarly placed
before en audienes at a distant point,
the andience would then hear—assuming
perfect trangmission—exactly what they
would bave, had they been listening
directly. Such an arrangement would,
of course, be impracticable, but it is
quite conceivable that a mueh smaller

number of microphones, properly placed -

and connected by individual cireuits to
a similar set of loudspeakers, might pro-

1 Harvey Fletcher, ‘‘An Acovstical illu-
gion tal?)honiaally achieved.’’ Reprinted in
Avunro, July, 1956,

duce an effect substantially similar. An
extensive series of tests was run at Bell
Laboratories to determine what was pos-
sible in this direction. These experiments
were performed with either two or three
channels since it is desirable to use as
few channels ag possible to produce the
effect desired.

In the experimental set-up, shown in
Fig. 1, three microphones placed in an
acoustically treated room were connected
by individual amplifier channels to three
loudspeakers concealed behind a gange
curtain in the anditorium. At a little less
than three-quarters of the distance back
in the auditorium were zeated a, group
of observers. Their average position is
indicated by a eross on the diagram.
Most of the observers had had no previ-
ous experience with this type of repro-

- duction, and their only ingtructions were

to note on » sheet of paper containing
a line representing the curtain, the point
from which the sounds they heard seemed
to come. The positions from which the
sounds actunslly originated are indicated
by Roman pumerals,

Tests were carried out in thia manner
for five different conditions. These were
compared with each other and with a
direet listening test in whieh the sounds
originated on the stage in front of the
listeners. The conneections of the miero-
pbones snd loudspeakers for the five
schemes are shown at the left of Fig, 2.
In the first, three microphones and three
loudspeskers were connected by inde-
pendent circnits. In the second, only two
microphones and londspealrers were em-
Ployed bub the two circuits were inde-
pendent as before. The remaining three
schemes employed varions forms of cou-
pling between loudspeakers or micro-
phones. The third arrangement used
three mierophones but only two lound-
speakers—the middle mierophone divid-
ing its ovtput equally between the two
loudspeakers. The fourth arrangement
was the inverse of the third; three loud-
speakers received the output of two mi-
crophones. The fifth scheme was a com-
bination of the third and fourth. Al-
though three microphones and three
loudspeakers were employed, the middle
microphone and loudspeaker were cou-
pled to the two side channels.
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The results obtained under these five
conditions, as well as those for direct lis-
tening, are indicated at the right side of
Fig. 2. The average judgment of the po-
sition of the sound is indicated by circles
identified by Arabie numerals, which
may he compared with the actual posi-
tion indicated by Roman numerals. All
five arrangements give to some extent
both sidewise (angular) and depth loeal-
ization, but the degree to which they cor-
respond to the actual conditions differ.
Even with divect listening, the depth Jo-
calization is distinctly inaccurate.

For the three-channel condition hoth
angular and depth localization is very
good although the positions at the rear
of the stage seemn neaver to the center
than they really are. The two-channel
condition gave slightly wider separation
for the rear positions, but on the other
hand the depth localization was not so
accmrate. With the bridged eentral miero-
phone, condition three, the apparent
width of the stage remained about the
same but the centered positions were
brought nearer the front. A bridged cen-
ter loudspeaker, condition four, moved
back the apparent positions of the cen-
tral sounds but narrowed the apparent
width of the stage. With center miero-
phone and center loudspeaker both
bridged, the apparent width of stage was
considerably narrowed, although the
depth was somewhat improved. None of
the bridged conditions was thus as good
as the independent channel conditions,
and three channels were appreciably bet-
ter than two.

The microphones on the stage receive
both direct and refleeted or reverberant
sounds, and similarly the observers re-
ceive hoth direct and reverberant sound
from the loudspeakers. Experiment
showed that decreasing either the total
loudness or the amount of direct sound
relative to reverberant, gave the impres-
sion that the sound was moving back on
the stage. Depth localization is thus a
complicated function of loudness and
relative reverberation. In the two-chan-
nel reproduction, for example, the cen-

OF

LEFT
CENTER
AIGHT

Fig. 2. Five differ-
ent circuit arrange-
ments of micro-
phones and loud-
speakers were
fried and the lo-
calization ob-
tained by the lis-
tener is indicated
by circles identi-
fied by Arabic
numerals.
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LOUD SPEAKERS

ter positions seemed further hack be-
caunse the distance of the sound from the
microphones was greater, due to the lack
of a central microphone. Under these
conditions the ratio of direct to rever-
berant sound is decreased.

Angular localization on the other hand
was found fo depend primarily on the
difference in londness of the direet sound
reaching the two ears from the local
speakers. Reverberation played a minor
part. When one listens direetly to a
sound the configuration of the head
causes the loudness and quality heard
by eaeh ear to differ by amounts related

to the angle from which the sound comes.
For speech the relationship between
loudness and direction is shown by Fig.
3. The ears distinguish between the front
and rear angles giving identical loudness
differences probably because of the qual-
ity differences. When the observer listens
to the acoustic perspective system, he
hears sounds from several sources all in
front of him and of like quality. Caleu-
lations show that when the outputs of
the loudspeakers differ, resultant loud-
ness differences are produced in the ears.
If the ear always translates a given

(Continued on page 45)
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ig. 3 (left). Difference in loudness in the two ears for speech coming from various directions. Fig. 4 (right). Curves of constant

distance ratio to the two microphones become curves of constant angular localization to the listener.
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Understanding Intermodulation

Distortion

MANNIE HOROWITZ*

The author explains the meaning of the term “intermodulation distortion,”
and describes methods of measuring it. Anyone comparing amplifier specifica-
tions is likely to encounter the term, and many want to know what it means,

N PRE-WAR DAYS, when a musie lover
referred to high fidelity, be would
disonss the frequency response of his

amplifier and the associated equipment.

Just after the end of the war, high
fidelity achieved & broader meaning. The
frequency response was still important.
Harmonic distortion was, however, the
significant factor in determining how
good an amplifier really was.

Amplifier designers were not satisfied
with this for long. They found that there
was little correlation between frequency
response, harmonie distortion, and the
listener’s approval ar disapproval of a
particular high fidelity setup.

Some of the experts tnrned then to
phase distortion. This type of distortion
exists when it takes longer for an audio
signal of one frequeney to pass through
an amplifier than a signal of another
andio frequency. It was soon found that
this type of distortion had to be ex-
tremely bad to be discernible during the
playing of musical passages.

It was soon found that intermodula-
tion distortion (abbreviated IM) was
closely related to the degree of unpleas-
antness of sound xeprodmction to the
human ear. Various methods were de-
vised to measure the IM distortion factor
in amplifiers. Aceepteble standards of
measurement were set up by at least one
organization—the Society of Motion Pic-
ture and Television Engineers.

Non-Linear Tube Characteristics
Just as in the case of harmonie distor-
* 945 E. 26th St., Brooklyn 10, N. Y.

Fig. 2. A sine wave applied to a non-
linear pontien of the tube characteristic.

tion, IM is due to the nonlinear charae-
teristies of the vacuwm tube. This non-
‘linearity is shown by the curves which
deseribe the operation of these tubes. If
a eorye for the 12AT7 were plotted, as-
suming a load resistor of 30,000 ohms
in the plate, the resultant nonlinearity

g

I

2 LARGE SMALL _
g MODULATION MODIRATION
Z

=1

(

a i

—"

Fig. 3. Wave form of a maodulated signal.

‘'would be obvious, as in Fig. 1. It can be
seen that a change of ~2 volts from the
operating point, -3 v., to —5 v. in grid
potential cauvses a change of’2.4 ma in
plate current, while a change from —3 v.
to —1 v. causes a plate-current change
of 27 ma. If the curve were linear,
a grid voltage change of 2 volts either
way would indicate a plate ecuxrent
change of 2.7 ma either way. If a 4-volt
peak-to-peak sine-wave signal were ap-

High frequency superimpasad on
low froquoncy at tuba's output.

PLATE CURRENT Gp)

- 7ma

/ ~ 8ma

Sea

/ .

ma

CURVED 3ma
PORTION

P 2ma

4 -5 ~4 -3 -2 -1 0 +1

Fig. ). Typical grid-voltage/plate-current

charocteristic curve. A plate load resist-

ance of 30,000 obms and a supply of
300 volts Is assumed for the 12AT7,

22

High traguoncy mparimpased [~
on low fraquency at tuba's
Tnput

AR AnananARARAAANAS
AL

Rewltlag high-fiaquency omplitude varioten
due to modulation by low frequency.

‘F(g. 4. Result of feeding two signals of different amplitude to the curved portion
of the 12AT7 curve.
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To insure valid statistics, this tabularion covers the largest selling brands,
based on a four-year survey (April 1953 to March 1957) of classified and
“Swap or Sell” ads jor used high fidelity loudspeakers. All ads quthenticated
as placed by private individuals in Audio, High Fidelity and Music At Home

FPERCENTAGE OF TOTAL INSERTIONS

SPEAKER “A” SPEAKER "“B” SPEAKER “C" UNIVERSITY

46%% | 23u% | 164% 13%

Fewest number of ads offer University equipment
. « » outstanding testimonial of user satisfaction.

We have always believed that the tremendous volume of University speakers
sold in the past to hi-fi enthusiasts attested to the genuine listening satisfaction
designed into all our products.

We think that all legitimate hi-fi loudspeakers sound pleasing, but the
acid test of listening satisfaction is a speaker’s “staying power’’. Does it grow
with your hi-fi tastes, continue to please year after year . . . or is it obsolete
before its time . . . ready for swap, sale or discard?

Yes, in the “Swap or Sell”* columns of the leading audiophile magazines,
you soon know which of the prominent brands of loudspeakers readers out-
grow . . . and, by the absence of such ads, which of these leading loudspeakers
remain in the home!

The record speaks for itself. This accurate survey, taken over a span of
four years, shows that speaker “B’ has almost 509, more “for sale” listings
than University . . . while speaker “A” is offered more than three timnes as
often! Here is indisputable unsolicited testimony from average hi-fi users
themselves that University siays sold, continues to serve year after year as a
source of rich musical pleasure.

University offers the largest selection of speakers and components ta meet every size and budget requirement
£ :

P s

NEYWOoRXS INCLOSURES

UNIVERSITY LOUDBPEAKERS, INC.,, BO SOUTH KENSICO AVENUE, WHITE P

PATENTED DIFFUSICONE PRINCIPLE,
Available only on University Diffaxials. Mid and high
{requencies are extended with remarkable efficiency
through ¢oaxial dual horn Joading at the apex of the
loudspeaker cone. A radial projector combined with
aperture diffraction provides unifoym, wide-angle diss
persion, assuring full fidelity no matter where off speaker
axis you may be listening.

EXCLUSIVE BI-SECTIONAL CONSTRUCTION
Typical of University’s advanced design and fabrication
techniques s the unique bi-sectional construction of
completely independent basket and magnet assemblics.
This resuits in a precision product—vibration and ghock-
proof in operation, built for trouble-free 1ong life.

o viw

LMY AEERBCATE W ST

T

3
DLy

PATENTED “RECIPROCATING FLARE” DESIGN
On all University tweeters the compression driver is

. coupled to a “reciprocating flace’ horn designed to pro-

vide maximum uniformity of wide-angle dispersion in the
horizontal plane with optimum vertical coverage. This
is the greatest single advance in swidc-angle horn des
yelopment in over a decade. :

LINTORING. IRWICE

HIYAOAK

F R ————PromocAtNG MY

\ TATLTER IR

YRUE THRU-THE-AXILS DESIGN

In frue thru-the-axis design, the iweeter driver unit is
fitied tw the “reciprocatng flare” horn thyu the center
of the woofer magnet asseinbly. Only with this thru-
the-axis design ig it possible to project high {requencies
thru a horn of scientific formula-correct Iength and con-
figuration . . . and thus achicve highest efficiency, lowest
distortion and uniform wide-angle treble reproduction.

MAXIMUM COMPONENT FLEXIBILITY

To meet the ever varying technical needs of expanding
aspirations and improvements, University components
are designed to provide a maximum of application and
operatianal flexibility, ¢.g.: woofers with dual impedance
wvoice coils, networks and filters to mateh all popular im-
pedances and crossover frequencies, speakers having
adjustable response devices, etw. Therefore . « .

BEIVER FOR TWELT(R HOMN:

DULY dovtx

GENUINE PROGRESSIVE SPEAKER EXPANSION

The “Master Blueprint” that prevents your speaker
from becoming obsolete, hecause you can improvs without
discarding cxisting speakers or systems! You choose from
Literally dozens of different starter spcaker sct-ups to
suit your present taste and purse. Then, when and as
you wish, you integrate these componerits into (omorrow's
magnificent deluxe system - . . safeguarded by unmatched
engineering flexibility and variety that eq atep-by=
step’” improvement a wonderful reality.

These ars just a feo of tho
reasons why University assures
you superior sound that lives
and lasis through the years.
As other satisfied

purchasars know . ..

you might spend more—
butyou con’t equal Univeraity.




plied to the grid civeuit of this tube, one
half would be amplified more than the
other half, as shown in Fig. 2. This dis-
tortion of the original shape ot the wave
of this signal is due fo the nonlinear
characteristic of the tube.
Harmonic Distortion

A wave of any shape—square, saw-
tooth, or even the distorted wave due
to the noulinearity of the tube charac-
teristic—is made up of the sam of many
sine waves. The distorted wave above
containg not only its original frequency,
known as the fundamental, but also nu-
merical multiples of that frequeney,
which are the harmonies. Thus if a 350-
eps wave were somechow distorted, it
would eonsist not only of the fundamen-
tal 350-cps wave, but also of components
of 700, 1050, 1400 ¢ps, and so on. These
added frequencies, referred to as the
gecond, third, and fourth harmonies re-
speetively, nsually have smaller ampli-
tudes than the fundamenta)l. Adding all
these harmonies together, in the proper
amplitude proportion, will give the origi-
nal dmtorted u.weform

fnndamental xuth no hmmorncs There-
fore it is suid to have 0 per cent har-
monic distortion, A distorted sine wave
contains & eertain amount of these har-
mouics. The pereentage of harmonies in
any wave determines the harmonie dis-
tortion, which 1s expressed in per cent.
Obviously, an amplifier with a mivimunm
of added harmonics due to nonlinearity
is preferrved to one with a large number
of these generated components. Since
these harmonics were not present in the
original sine wave fed into the wnit, it
is undesirable for an amplifier to create
them for the finished outpnt.

Modulation

To the radic man, modulation is not a
new coneept. The radio station sends out
a modulated signal (Fig. 3).

When an amplitnde-modulated signal
is analyzed mathematically, it ean be
seen that it consists of a high-frequency
carrier, such as 1,000,000 eps with an
audio signal, such as 400 cps, changing
the strength or amplitude of this earrier.
The result is a 1,000,000-¢ps wave vary-
ing 400 times a sceond in amplifude.
When the varviation of the 400-eps is
great o amplifude, the peaks of fhe
1,000,000-cps carvier are greater; when
the 400-cps modulating signal is low in
amplitude, the carvier varies to a smaller
degree. This 1s the method of transmit-
ting audio waves by radio through the
nse of high-frequency enrriers,

It can also be found that there are new
frequeneies created due to this variation.
Not only are the 1,000,000 e¢ps and the
400 cps being transmitted, but there ave
also sum and difference frequencies pres-
ent. Thus, due to this medulation, four
frequencies are present—1,000,000, 400,
1,000,400, and 999,600 ¢ps. These latter
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two frequencies are known as the side-
bands.

This same prineiple of modulation
with sidebands is once again used in
every superheterodyne radio receiver.
The 1000 kilocyeles (1,000,000 eps =1000
kilocyeles) arriving from the radio sta-
tion is mixed with 1455 kiloeyeles (ke)
ereated by the local oscillator in the ra-
dio. The result is the creation of the sum
frequency, 2455 ke, and the difference
frequency, 455 ke. Only the 455-ke side-
band is amplified by the i.f. amplifier
with the 2455-ke sideband being dis-
carded. This process of mixing of the
two signals by the first detector in the
radio is accomplished beeause of the
nonlinear action of this first tube. If this
tube were perfectly linear as far as its
input voltage-output eurrvent characteris-
tics were coneerned, there would he no
mixing and no 455-ke sideband.
Intermodulation Distortion

Extending this theory of modulation
to audio equipment, the mechanies of
imtermodulation distortion become obvi-
ous.

In musie, there is always more than
oue frequency present. Assume in the
simplest case, that there are only two fre-
quencies available—100-cps and 5000-
eps. If the amplifier were perfeetly lin-
ear, there would be only two frequencies
coming out of the unit—100 and 5000
¢ps—neither one of which would be dis-
torted or mixed in any fashion. How-
ever, if the amplifier were not perfectly
linear—as is usually, the case—the 100
eps and the 5000 eps-would mix, modu-
late each other, and there wou'd be the
addition of the sum and difference fre-
quencies, namely 5100 eps and 4900 eps.
The amount of these sum and differ-
ence frequeneies present would cousti-
tute the pevcentage of intermodulation
distortion.

However, this distortion goes one step
further, Since the amplifier is non-linear,
there is also harmonie distortion present,.
Thus not only are there 100 eps and its
harmonies such as 200, 300, and so on;
not only are there 5000 e¢ps and its har-
nionies such as 10,000, 15,000, and so on;
but there are also the sum and difference
frequencies of these harmonics present
to add move to the intermodulation dis-
tortion.

This process finally ends with the side
bands, their harmonies and side bands,
and the haxmonies and sidebands of ev-
evy conceivable combination outlined.
The intermodulation distortion is a
check on the percentage of all these un-
desirable frequencies present in the out-
put of an amplifier due to the existence
of the two original signal frequencies.

This is not as unwieldy as it might
originally seem. The higher harmonics
usually have small amplitudes and may
be considered negligible. This by itself

{Continved on puge 42)
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and only

 PI11.OT

offers you peak performance
- in high fidelity at low cost

. TUNERS

Traditional Pilot engineering and quality assure optimum
performance. All Pilot tuners feature Beacon tuning for
pretige station selection. All Pilot tuners are also fully

ielded to conform with FCC radiation specifications.

shi

w7y, FA-550 FM-AM

Has tuned RF stage and dual cascade limi-
ter-discriminator FM circuit for maximum
sensitivity; — perfect quieting even with
fringe signals; AFC with disabling switch;
10 KC filter for AM; fiywheel tuning; built-
in FM and AM antennas. Features preamp-
audio control with five input channels; hum-
free DC on tube heaters; tape head and phono
inputs with separate equalization; bass and
treble controls; separate cathode follower
outputs for tape recorder and power ampli-
fier. Housed in handsome enclosure finished
in brushed brass and burgundy.
Dimensions: 4%”h x 14%”w x 1034 ”d.
$159.50 Complate

FA-540 FM-AM

Has tuned RF stage for high sensitivity —
perfect quieting even with fringe signals;
AFC with disabling switch 10KC filter for
AM; cathode follower output; phono and
auxiliary inputs; flywheel tuning; built-in
FM and AM antennas. Housed in handsome
enclosure finished in brushed brass and
burgundy.
Dimensions: 43;”7h x 13”w x 8% "d.
$109.50 Complete

FM-530 FM only

Has tuned RF stage for high sensitivity —
perfect quieting even with fringe signals;
AFC with disabling switch; cathode follower
output; phono and auxiliary inputs; flywheel
tuning; built-in antenns. Housed in hand-
some enclosure finished in brushed brass and
burgundy.
Dimensions: 4%,”h x 13”w x 8%4"d.
$£$89.50 Complete

Make your own performance test of these tuners at-your Pilot dealer.
For complete specifications, write to Dept. AW-8

Prices slightly higher west of Rockies.

'RADIO CORP., 37-06 36th St., Long Island City 1, N. Y.

Over 38 years leadership in electronics.



NEW PRODUCTS

o Hesthkit 70-Watt Amplifier. Power to
spare Is inherent in this naw amplifer
which virtually “lonfs” along at normal
ifstening levels, Design featurex include
§550 output tubes and a special Peerless
output transformer for minimum distor-
tlon. and maximum stability. The power
supply incorporates silicon-diode rectiflers.

A ealibrated control varies the damping
factor from 0.5 to 12 at all output taps.
A quick-change plug selects 4, 8, and 16
ohms, or 70-volt, output and the correct
feedback resistance for any desired condi-
tions. A built-fn meter reads plate current
for balancing the output tubes. For 'full
tachnical specifications of the Model W-6M
amplifier kit awrite The Heath Company,
Benton Harbor, Mich. =-1

o “Dust Bug’ Record Cleaner. Ths “Dust
Bug” is an’ assembly consisting of a light-
welght plastic arm terminating in a small
brush of Nylon bristles, each of which
is pointed so that the bottom of record

grooves may be thoroughly explored, The
Pristles 2180 Nerve tn hrack the axm across
the record. A cylindiical plush pad is situ-
ated fmmediately ‘behind the brush and
serves to collect the dust particles which
are loosened. The device §s placed on the
record just hefore the pickup is lowered
and cleans the record as it is played.
Mounting of the arm is accomplished by
means of a suction cup which is attachaed
to the turntable base. Blectro-Sonic Labo-
ratoriés, Inc., 35-54 26th St., Long Island
City €, N. Y. H-2

» Pontron Customs Tape Components. Con-
sisting of three tape transport mechn-
nisms, three Dl‘enmﬂ)‘liﬁers. and newly-de-
sfgned $-channel mixer, the new Pentron
line of tape recording components permits
piore than ten combinations Tor record-
{ng and piayback. These combinations in-
elude monanral and stexreophonic operation,
with a c¢hoice of stacked or staggered
heads. Features of the transports fnclude
a single rotary control for all functions,
rapid speed change for either 7.5 or 3.75
ips operation, and automafic zelf-energiz-
ing differential braking. Flutter i under
0.4 per cenf. Finished in harmonizing gray
and gold, the mechanisms may ba nperated
alther horizontally or vertically. The CA-11
preamplifier {s a self-powered tape play-
back unit with frequency response of 40

26

to 14,000 epg. The CA-13 (illusirated) is a
galf-powered recording amplifier and play-
back: preamp. It incorporates. an ANumi-
nated VI meter. Tha CA-15 is a stereo-
phonjc dunl channel playback preamp with
separate equalization for each channel. Toxr
complete detailg and technica. specifica~
tions write The Pentron Cerporation: 777
S. Tripp Ave, Chicago 2, 111 H-3

o Tandberg Cormer Speaker System, Bx-
ceptionally compact in ‘design, the new
Model 165BK Tandberg speaker system in-
corporates an 8-in. dual-cone speaker ith

built-in crussover network. Enclosed in a
4-cu.-Pt. cabinet, the entire assembly is
go light in weight fhat it can easily be
mounted nt ceiling level, Available in hand-
rubbed Norweglan mahogany, the enclo-
sure measures. 407l x 217w x 9% “d, The
speaker ig rated at 10 watts, Introduced
by Tandberg. the system is distributed in
the United States by Reeves Equipment
Corp,, 10 k. 52nd St., New York Clty, Nkli

o Virxing Rack-Mounted Tape Units. A
number of immovements arve incorporated
in the line of Viking tape transporis
and recording preamplifiers, recenily an-
nounced as available in rack-mounted mod-
els for professional and industrial applica-

tions. The transport is floated on rubber
shock mounts in a standard 10% % 19 ins.
tack panel. Of principal interest to coni-
mercetal vgers is the 759 (half-track play-
back only), 75R (half-track erase-record),
and 73RM (half-track erase-record-moni-
tor). Also available are the 75B equipped
with @taggered heads for data recording
applications, and transports equinped with
full-track heads for Dbroadcast use, The
Viking RF61-VU recording and playback
preamp (illustrnted) is aldo supplied for
rack mounting, and 18 equipped with a VU
metor in place of the magic-eva indicator
on the standard model. YFull information
will b supplled upon reguest to Viking of
Minneapolis, 8600 Aldrici Avenue South,
Minneapolis 20, Minn. H-5

® Plastic SpenXer Baffleg, A new company,
Fourjay Industries, 2360 W. Dorothy Lane,
Dayton 9, Ohio, has entered the field of
fow-level sound bafles xwith a complete
line of original designs, constructed of

high-impact plastic. Leading the new line
is o bass-reflex enclosure which replaces
one standard acoustical tile when used in
celling installations. The unit features a
“&piral Sonnd” faceplate which incorpo-
rates directional ports to achieve 380°
dispersion. Designed to handle an 8-in,

spesker, the bafle may be installed with-
out the use of extra furring or blocking.
Complete literature covering the Fouxjay
line is zwvailable upon request. H-6

o Stereo Listening CGhalr. Eniirely unique
{s & chair desipned essentially for listen-
ing to stersophonic musi¢c which has beery
introduced by Stereo Products Co., Severna
Park, Md. Resembling a conventional wing-
back seat In appearance, the chair hasg a
loudspealker built into each wing. The ef-
feet on the listener ig closely akin to that

achieved while listening to stereo music
with headphones. Music may be played
from any stereo playback machine. Loud-
ness may be set to any reasonable level
without disturbing others in the room. A
switch mounted on the back of the chair
can be used to vonvert it to monaural lis-
tening when desired, H-7

o Transistorized Audio Control. Navel in
both ongineéring and mechaunical degigy,
the "Transamp’ meets the most exacting
erdterfa_for a preamp-control unit. Both
low and high, mput signals are fed inta
gpecially selected low-noise transistors, re-
sulting in a signal-tv-noise ratio which is
exceptionally high. Two triode stages fol-

Iow which, by means of fndividual feed-
bnek loops, keep distortion and hum at an
absolute minimum, and provide additional
gain and tone control features, The use
of transistors permjits mininturizativn of
the Transamp, the entire assembly being
mounted on a chassis which measures only
8”1 x5”d x 2% ”h. SIx separate Inputs are
selectable by means of a panel-mounted
votary switch. Controls includs infinitely
variable compensation, gain control, record
eaqualization, and rumble and noise flltersy,
Full information will be supplied an re-
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quest by Madison Fielding Corporation,
562 Madllson 5t.,, Brooklyn 21, N. Y. H-g

¢ Pllter Deszign Xit. Designers of audio
devices ‘will find many uses for the Filtor-
pa¢, a kit which offers the uger detalled
filter data as well as a set of 18 high “Q"
toroldal inductors which can be quickly as-
sembled into all combinationg of high, low,
band'pass, or band-rejection fliters. The

hear the music
not the speaker ...

inductors are encased in plastic for rug-
gedness and are provided with single-screw
mounting and turret terminals for maxi-
mum déonvenience in rapid assembly and
dfsassembly of test setups. The Flltorpac
fulfills the need for a convenient and eco-
nomical method of rapidly designing and
bench testing prototvpe filters, for making
temporary filters for use in Jaboratory
work, and for teaching the principles of
electronic filters in school laboratories.
Manufactured by Torocoil, 2615 Bristol
Road, Columbus 21, Ohio, - ]

NEW LITERATURE

¢ Belden Manufacturing OCompany, Chi-
cago 80, IIl, is relensing a new elactronie
wire and cable-catalog, Catalog #867 con-
tains many additions to'the Beldan Yne, (n-
cluding new audlo cables, new microphcne
cables, naw hook-up wire conforming to
MIL spec. 16878-B, and a variety of other
cable types. ¥or quick reference, wiras and
cables are grouped according to use and
appliention, H-10

It is interesting to note that women are more
sensitive than men to overtones in the higher
ranges. If your present music system includes
a dynamic tweeter, the resultant distortion

of these overtones may well be the cause of
your wife's complaints about the “shrillness”
or “loudness” of your music system.

o Rasves Soundoraft Corporation, 10 East
52nd St, New York 22, N. Y. has just an-
nounced a free new pamphlet which dis-
cusses an often-neglacted factor In sue-
cessful home recording—"Flow to Choase
the Right Recording Tape.” This illus-
traled brochure offers general information
on wmagnetic recording tape, recording
characteristics, and the ealomenig which
govaern the physical characteristics of the
product. It also describes the individual
requirements which should be considered
in the choice of a recording tane. Perma-
nence, longer play, dimensional stabilfty,
and economy are all features of the five
Sounderaft tapes. |} 11

The fact that the JansZen lets you hear the
music and not the speaker, eliminating
exaggerated and-distorted highs, solves the
problem for the sensitive listener. The key

to JansZen's achievement is four electrostatic
radiators, each of which is a virtually massless,
stretched diaphragm driven over its entire
surface by an electrostatic field. The result is
completely uncolored sound for the first

time in speaker development.

e Techniques Inc., 52 Jackson Ave., Hack-
ensack, N. J., has available a printed bul-
letin on Supracote #3, an imdroved screen
resist for printed elrcuits, The material ix
des’gned to withstand the action of alka-
line cleaning and plating baths without
lifting, pltting or undercutting. Sharpnoess
and detai) of pattern fleld laid down com-
pare favorably with direct photogravhie
Procoss. H-12

e Ohmite Manufacturing Company, 3034
Hownard St. Skokie, Ill. in Bulletin (488
describes two incredibly small “Tan-O-
Mite” Series T'W capacitors. The hulletin
alsn reviews the naw expanded line nf Tan-
O-Mite units, gives the maximum cavaci-
tance and voltage rating for each of six
case sizes. and lists values available from
stock. Copy of Bullatin 14R-will be mailed
upnn written request. H-13

e Cinema Engineering, Diviasfon Aerovox
Qorvoration, 1100 Chestnut S¢., Burbank,
Calif.. has fust issued a new 16-nage cata-
lor titled “Auvdio Frequency Faqualizers.”
with product illustrations and two dozen
charts showing response characteriatics,
variable equalizer diagrams, and aother
pertinent data. The Cinema units vrovide
standard networks which, in simplified and
flexible arrangements, may be used to
build up almoat any type of audin fra-
auency resnonse chiracteristic. A unlaue
deviation from the nsuval ecatalox style ig
the inclusion of elght case studles which
deseribe prnoblemis and thelr solutions as
enenuntered In actual feld experience. Re-
qussts for conles of this catalog should be
addressed to the attention of Mr. Jamea L. E -
Fouch. -14 R
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Menotti: Sebastian Ballet Suite. Members
NBC ' Symphony, Stokowski.

RCA Victor CCS-29
Stereo Rating: 5

It is singularly fitting that this superb
“hi-fRY stereo tape should be conducted by the
old Maestro himself, the man who condiieted
the very first stereo orchestrg a guarter cen-
tury ago, as recounted {n Aypio for June of
this year.

‘We'll Iet pass the slight confusion over
nomenclature here—the music is for a regular-
sized qrehestra and the ‘“inembers™ of the NBC
mugt have constituted a Comrmittee of the
Wihole—all ithe members ; also, the NBC Sym-
phony hus been the Symphony of the Air now
for somle time. Naine-orchestra or no, this
group plays snperbly under old man Stokowsky
who remaing, when he wants to be, one of the
finest conductorial techniciang we've hat. And
the stereo effect—pbew, it's up to all Stokow-
sky-based expectations.

This is reslly sterco hi-fil That iy, it is an
exaggeration of sterco, but an effective ane.
The pickup is closer, gharper, thau in the
Reiner-Chicago stereos, the right-left separation
more definfte and pranounced, the fi of the
fndividual instroments and groups ultrs-ultra.
Dut RCA hasn't forgotten the all-essential llve-
ness, The huge space here is even bigger than
the Réiner one, encompassing all the instra-
ments {n its golden liveness so that they really
seem part of onc hig ensemble, in that space,
no matter how closely they are miked,

Ir is quite u Pedat tbus to combine sharp,
close, hi-fi miking in sterco with a real over-all
space-sense, Too often, close miking simply
puts the individual Instrament or voice right
in your speaker box, only a few feer away, ve-
moving its sound entirely from the reereated
space beyond and Letween speakers. That's not
gnod-—especially when some sounds are inside
your speaker box while others, paradoxieally,
scem off in space. You can work up g very
confusing sort of effect this way, for il par¢ of
an orchestry is imagined out in front in a econ-
cert hall, you can’t very well have part of the
{nstruments appear five or six feet nway from
you in what seenus to he & nearby seat! (If
it's a church, then some of the cholr scems to
have strayed out Into adjacent pews next 10
you.)

You won't filud any such incounsistency in
this RCA job, though you will find the ulira-
well:defined highs and the big “‘erump' to the
bngg that is popnlar in the gnazziest monanial
hi-fi recordings, such as Merenry’s “Living
Presence™ jobs. Everybody, every Instrument
here, is right out in that big, golden liveness
alopg with the rest of the orchestra,

The Menottl score, an early ballet (1944) i3
a fine stereo piece, full of sololstic ¢olor effects,
elearly and transparently orchestrated. It's
sharp and modern, but full of aweetr zentiment
too, The waltz-like music in the roiddie is par-
ticularly good in stereo. And as I say, the
playing ig wonderfully nlive, plastic and ex-
pressive. Good old Stoky,

*980 Greenwich St., New York 14, N. Y.
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EDWARD TATNALL CANBY*
STEREO TAPES

STEREO RATING.

Mr. Canby rates stereo tapes on
a scale from 1 to 5 (5 being the
highest value) as to spacific stereo
effectiveness, over and uabove the
general values of recording and per-
formance as heard in comparable
monavral reproduction.

The rating is personal, includes
both musical and technical teatures
that contribute to stereo value, It is
desianed to measure the stereo
worth of the recording in terms of
the grealer cost of stereo topes and
of stereo playback equipment,

All tapes were reviewed in the
stacked (in-line} form. Some, but
not all, are available for staggered
heads as well.

A Concert by the Oberlin College Cheir.
Robt. Fountain, conduclor.

Livingston 714-BN
Stereo Rating: 3-5

Choral music 13 a natural for sterco, and it
isn't easy to go wrong, so gracefully does the
choral sound project with two-channel lelp.
This excellent and aeeurate Young people’s
group sings in a somewhat oo deml spnce—
too dead, they is, for maxivion sterwo ad-
vantage over the cqnivalent monaural—-but
even 5o it makes an excellent veecord, Wie stereo
sound more natural and seemingly lesx dis-
torted and “‘sgueered” than the same via one
chapnel. In the Bach Motet, whicl ix sung by
a double cholr, the stereo advantuge suddenly

goes 'way up—for purely magiesl reasons, The .

slight sepmatign of the twa chornseg, the
added clarity of inuer delail In the eight-pact
muric. makes for much easier and move enjoy-
able Dach Jistéening rhan in the inevitably
‘muddy and turgld single:¢hannoel rendition,

The chotus hus a splendid mense of pitch
and of harmony, especially in the Bacly, which
is one ¢f the more difficult pieces in the vhoral
repercory. Not i chord is mufted, e¢vury har-
monic progression is heard accurntely and
gnug without slipping and sliding; diction is
exeellenit and the English wovds eazily under-
stood.

IFm not fond of mixed programy lke this,
anglug vhe historleal gamut, but that is what
most people do expect. This one begins with
old Alessandro Senrintti, a juicy aud pleasing
“Fxultate Deo”, then moves t6 a post-Bach,
pre-Mozart itemi by Graon and to the plaes dé
resistance, the Bach motet ; them, a sop to the
moderys, a pitee gbout David and Absolom by
Norman Lockwood; 1 wasn't too much im-
pressell. The end, nice and sweer, {s "Regutiful
Saviour", deeked out with hugmuing and what
have you. A nlce tape, all in all,

MAKHRLE

Mozxari: Missa Brevis in F. Oberlin College
Choir, soloists, Robt. Fountain.
Livingsion 713-BN

Stereo Rating: 3

This eacly-style Mozart Mass is sung with
the same choir plus orchestra-—no doubt the
student orchestra #t Oberlin Conservatory—
and sololsrs, also student ¥ would guess, It
<pems more live in ncoustics than the unac-
compuuted vecording above, and is ).:omcw}]ﬂ!
more effective ns stereo sound, eompared with
its monnurel equivalent. An interesting faree:
the soloists are picked up au naleral, at stage
distasice and at normal (distant) concert vol-
umie, Alas, after go many years of amplifici-
tion, we can’t o quickly adjust to literal con-
cert. hinl) practiea! Youw'll probably feel as ) ¢
Qid, thar the solofsts here, even witl stereo's
aid. tenl to he drowned in the larger sound.
Yet thig is the way they actunlly de sound in
performance. Intereating hecanse sowme stereo
producers have goue to the other -extreme,
auplifving their soloists aceoxding to standard
monaural ugage, T'hat doesn't work well either,
Storeo needs some sort of compromiise on
soloists, haliway benween the naturil sound
and the accepted monnural balance, as used in
standard recording.

The Mozart is sung niecely and neatly but
not with any great feeling: this type of music
is not at all easy to grasp for young people
foday, and though the exeeutivn is impeccabhle
for the most part, I don’t think this greup
really is ynite onta tbe style, except in the
Credo—where o familiar  Mozaxt motto
theme, the muht theme of the “Juplter” Sym-
phony, is used to dramatic effect, Bot better
thls neat and aceurate singing than thé wob-
bly, stoppy renditions I've heard of such music
by older ¢hoirs.

Jazz Hystereo. Jack Millman Quintet.
Stereotape ST 5
Sterea Rating: 4

RROTHER, you won't find any discreet
mood mugic on this roll! It's real potent jazs-
making, traditional in its form but definitely
more mwodern  than Dixie and twice as
high powered. The recording ig super-hi-fi and
elfoctive as all gt out—monnurdal or sterco,
You’ll listen with all your ears or none, just
like Bach. I liked it

Flow different is juzz steveo technigue Yrom
the sterco of the big concert hall elassies?
This is a close-up, very lond studloe job, nuite
dead acousueally, und the end instruments are
right in 1he loudspeakers, in your room, But
the middle is right in the reom tao—this is an
intiniate ensemhle, {f high-powered—and so
the sterea audible picture is natural aud com-
plete from side to side. Tndeed, this 1s practi-
cully an Absolute recording, the i{nstruments
seemnifigly right in your room withour any
rovn-space of their own. Dnly the piago is
noticeably off in the background a few feet.

In this sort of close-up work a surrounding
Iiveness isn't necessary, as it is in classical
vonvert hall recording whera the middle of the
music is f4r out in front, 4t a distance, There,
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MECHANICALLY
COAXIAL 10”
SPEAKER

Sporkling new addition
to  Pioneer's alceady
powerful PIM series

Its features:

Flat Frequency Response..........
35~16,000 cps without any
peak or dip

Superb Directional Characteristics. ..
Wide dispersion angle result-
of

ing from the smallness

tweeter cone

Superior Transient Characteristics. ..
Use of
(73,000 moxwells) and glass

powerful magnet

fiber cone

Minimum Distortion. .. ........ <l
Extremely small harmonic and
inter-modulation distortion

V.C. Impedance 8/16 ohms
Sensitivity 101.0 db/watt
Weight 2.3 ka.

Others of PIM series
PIM-6....6%"....3 watts
PIM-sonhusﬂ .ou-6 waﬂs

FUKUIN ELECTRIC

5 Orowacho 6-chome, Bunkyo-ku, Tokyo
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you must kKeep your end ingtrumentg out of
the speaker boxes or you'll make hash of real-
ism. In closenp popular music you don't worry
about a middle that’s probably within a dozen
feet of the mikes anyway.

Classic chamber musie will work out well
too in this style if it is the sort that flourishes
in dead, modern acousties. But most of it that
we hear is unsuitable for dead suidio sound—
it needs a soft liveness to go with its older
style. Take Bartok or Stravinsky, though, and
you can apply jazz stereo techniques to it with
stunning effect. It's modern.

I suggest you look out for other Stereotape
jazz items of this sort, in case I don'’t get hold
of them, They're good.

Lisz+: Piano Concerto #1 (“Triangle’).

| Artur Rubinstein; RCA Victor Orch., Wal-

lenstein. RCA Victor BCS-31

Stereo Rating: 5

This is an unexpectedly interesting stereo,

one of the most successful solo-orchestra ren-
ditions I've yet heard—but in a way that
never would have oceurred to me. It’s recorded
chamber-music style, close-to and dead, in
sharp contrast to other RCA classical tapes.
This, of 811 music! But it works,

Rirst, the piano is picked up not with the
big, distant stage sound you might expect but,
instead, with a close and immediate sound
that suggests Mr. Rubingtein is either right in
your living room or, perhaps, on a small stage
in a tiny concert hall about fifteen feet from
you. Intimate, though the piano tone itself
is enormous and beautifully natural. This
plano is definitely not in any conceivable large
concert hall, as you henr it.

Now if that sound were combined with the

| huge, spread-out orchestra in RCA’s Boston

and Chicago Symphony stereos (aud the NBC
with Stokowski), there would be b to pay.
A big, close piano and an orchestra far out in
a big auditorium just don’t mix. Your mind
would hear the piano close-up “inside” the
orchestra's big space—swhich would put it in
the middle of the air like a Disney giant,

There are such recordings. RCA’s earlier
Brahms Violin Concerto with Heifetz come to
mind. Heifetz and his fiddle, blown up to huge
size, seem to hover in the gir somewhere ahove
the orchestra. Disturbing.

Now maybe this new tape was an accident,
maybe it was the calculation of a stereo gen-
ius. Whichever was the ease, the big, close-up
piano is here matched to a close-up orchestra
In the same, rather dead chamber music style,
and the twa coalesce with the greatest of ease,

| You'll have no trouble at all in placing the

piano right along with the orchestra (and the
solo triangle, not to mention an oceagional solo
violin which seems to stand off to the left,
right next to the piano). The whole musie,
piano and orchestra together, is close, lively,
immediate,

Now I'l grant that this Councerto would
sound pretty silly in an actual chamber music
bhall, It wouldn't fit; this is a full-sized or-
chestra. But the stereo effect of chamber in-
timacy §s another matter, It seems to suit the
musgic well and it makes possible the big piano
sound and the big orchestra, brings the soloist
up close and the orchestra along with him.

Naturally, the nactual recording hall or
studio was hardly of chamber music size. I'm
speaking strictly of the imagined effect, as
heard via this tape.

As for the music, Rubinstein plays in his
new and very musical manner for most of this
worlk. The grand old piece rollz out with all its
dramati¢ thunder, if with a good deal of
modern high tension as well. Only the last
section shows that familiar hard pounding
that Rubinstein’s powerful fingers produce
when he is just playing for show. Basically a
good performance, if a bit streamlined, and
the orchestra plays up to the planist through-
out.

Ravel: Rapsedie Espagnole; La Valse,
Boston Symphony, Munch.
RCA Victor CCS-36
Stereo Rating: 5
RCA most assuredly has the rest of its clas-
sical competitors by the scruff of the neck in
respect to stereo know-how for big band. This
is another hi-fi stereo, deliberately worked out
to sound that way and it's a huge sucecess, if

%

hi-fi stereo is what you're after. The perform-
ance, of course, is the best of the best, with a
superb orchestra and a conducftor who knows
this musie for every bit of its wild hysteria
and icy cool control,

Somehow once again RCA bas managed here
to get the sharp edge and exaggeration that
goes with Dhi-fi sound without introducing the
slightest trace of stereo spacial distortion—
instruments that seem unnaturally close and
out of spacial context. The telephone-bell tri-
angles and rolling snares of super-hi-fi are all
here, but in the stereo listening they seem to
be right down in the orchestra, on the stage,
as natural as you please, If this was made in
Symphony Hall, then an AB comparison with
the Messiah recording on Livingston (Uni-
corn) made in the selfsame place will be very
instructive. Such different effects !

Note incidentally that RCA is wvsing thin
tape and very large center hubs, the recordings
appearing to the eye as skimpy—just the out-
side of the reel filled. But the timing is rea-
sonably long when you play these rolls, what-
ever the looks of them. The recorded level is
gomewhat lower. I'd say, than in that on other
tapes made with standard thickness tape, but
the difference is not enough to make for noise
troubles. I have yet to liear any print-through
in the RCA thin tapes, though I've heard a bit
now and then in some of the regular-thickness
tapes from other companies. RCA has it pretty
carefully calculated, I'd guess.

Organ Concert. Austin Organ, First Meth.
Church, Evanston, lll. Austin P. Lovelace.

Concertape 24-3
Stereo Rating: 3

This is a conventionnlly competent organ
recital that somehow never gets far bevond
a sort of mneutral unimagination, though the
reasons are not too easy to fathom. The Aus-
tin organ, somewhat modernized (i.e, con-
verted to the old “Baroque” stops) has a serv-
iceable sound, of no great distinction. There's
a Supday organ recital program, the usual
mixture of several Bachs, a bit of neo-Roman-
tic lond organ and merging into modern. Nice
little ftem by Pacbhelbel (pre-Bach) and a
somewhat colorless rendition of an old Daquin
(French). Nothing very brilliant in the hi-fi
way, neither Il nor low but plenty of well
recorded organ sound. The playing is similar
—competent serviceable but not very exeiting.

And, to round out the neutral picture, the
stereo effect is good and an improvement over
the equivalent monaural sound, somewhat
broader, bigger and more immediate, but the
total effect isn’t anything very striking. even
so. Good liveness, but not really impressive.
A good piece of neutral workmanship, from be-
ginning to end. I was sort of bored.

I’d Jike to add, if you’ll pardon my being a
bit on-the pessimistic side for the inoment,
that 1 am not very enthuslastic about Concer-
tape’'s round plastic boxes for tape. Numerous
advantages are claimed but I find them, with
their tiny feet, elumsy, uncomfortable. incon-
venient—particularly twhen they are stacked
in among their square counterparts. Can't read
their labels easily, they tend to roll forward
and dump themselves on the floor—also they
are hard to open unless you pay close atten-
tion . . . well, this is a personal reaction and
many tape users may disagree. So better look
at them yourself.

Organ Recital (Vols. 1, 2). Prof. Kurt
Rapf, Piaristenkirche Organ, Vienna.

Audiosphere 711-ST; 712-ST
Stereo Rating: 4

This recording from Vienna is much bigger
in sound than the above, more spectacular,
and the stereo advantage is somewhat greater
as well, not so much right- and left-wise as in
a more pronounced sense of presence and
space. The registration, too, seems more flam-
boyant and showy, to match the big sound of
the instrument and the large liveness. Both
tapes open with familiar Bach, the Toccata
and Fugune in D Minor on one and the C Minor
Passacaglia on the other ; Mendelssohn follows
on both, and in Volume 1 there's room for n
Chorale by César Franck, ending gquite glori-
ously.

The actval difierences all along the line—
from the organ and the acoustics to the per-
former, the mike-set-up and the processing
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aren't easily pinned down between thisz and
the Concertape organ recital, but the over-all
effect is remarkably better here. Who was it
said geniug ix an infinite capacity for detail?
The details here add up impressively, however
minor they may be in actuality.

I note a slight coming-and-going of highs
here, as though the tape were not nligned se-
curely in the driving. Alse occasional slight
drop-outs. Could be my playing machine, but
better check your copies.

The Music of the Bach Family, vol. 1.
(Joh. Bernard Bach: Suvite in D; Joh. Chris-
toph Bach: Suite “Amadis des Gaules.”)
Zimbler Sinfonietfa, Burgin.

Boston (Livingston) BO 7-6BN
Stereo Rating: 3-4

(A lowish gtereo rating here merely means
that the music, mostly for string orchestra,
sounds fine with ordinary recording. Stereo
adds a wmodest but not startling extra realism.

The several sectiong with sola instruments
come through with better sterco advantage—
hence the double rating. The sound is lovely
—gtereo or monaural.)

This is a most worthwhile series, sponsored
by Boston University, investigating the numer-
ous members of the great Bach family with
the Zimbler Sinfonietia, made up of Boston
Symphony men. Here we have first a perfectly
lovely suite by Christoph Baeh, who was a
few years older than old Bach himself (Johann
Sebastian)—and whe writes music much like
Bach’s own Suite in D, tempered with a bit of
Handel's sweetness. A really first-rate swork
and a joy to listen to, if somewhat on the
feminine side compared to J. §. himself.

Somebody has bollixed up his Bac¢hs on the
second item here recorded. Notes say that this
Christoph was born some forty years defore
our Bach and died in 1703—the big Bach dled
in 1750. Well, the music on the tape is a lovely
suite that I’d say dates from after Bach, at
the earliest the middle 1700s and more likely,
by the sound, from the French Revolutionary
period, or in Mozart's time. A mere centory
out of step

Whoever this Bach is—I don't have a die-
tionary handy to begin a search—he wrote
very melodions, Mozarty musie, somewhat like
Glaek's, with a mixture of Gretry, the bump-
tnous revolutionary composer of France. Most
listeners won't worry too much about which
3ach is which among these less known tribes-
men, and this music, Bach or no, will sell it-
self nicely.

Music of the Bach Family, Vol. ii. (K.P.E.
Bach: Symphony in E Minor; W. F. Bach:
Lamentabile and Presto, Sonata for Two
Flutes; W. F. E. Bach; Sextet in E Flat.) So-
loists, Zimbler Sinfonietta, Burgin.

Boston {Livingston) BO 7-7BN
Stereo Rating: 3-4

This volume features two of Bach's sons
and a later Bach, about the Inst, who didn't
die nntil 1845. Karl Philipp Emanuel Bach
was the most gifted and influential of Bach's
%ons, of a deeply serious and introspective
nature yet 4 man who became the leader of
the world of musi¢ in the mid-1700s, famous
throughout Europe. His very expressive music
i now coming back into fashion. This sym-
phony is Gluck-like exc¢ept for its serious, per-
sonal eharacter. A fine sample of this cultured
and sensitive great musician at his best,

Willelm TFriedemann Bach, the old man’s
oldest son, was relatively a shiftless soul
though plenty gifted when he got around to
composing. Hig duet for two flutes sounds
more like papa Bach than any of the younger
sons' musie¢; it is played here in such huge
miked liveness that you'll think there are
dozens of flutes playing. Only two, and stereo
has them just slightly separated tro right and
feft, off in the huge aunditorium space.

Finally, there’s the little known Wilhelm
Friedemann Bach who Jived on into the mid-
Nineteenth century. His sextet will remind

you of the Beethoven Quintet Op. 20, with
nice, simple, bouncy tuneg and plenty of close-
up woodwind and horn color. Rather sappy
stuff but well written and entertaining in
sound, Y
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THE NUMBER ONE PROBLEM OF INDOOR P. A.

S wporlly suppressd.

e new
PROFESSIONAL“AM}L‘(\W_ MODEL 330

The new Shure Professional Unitron
(Model 330) is a uni-directional super-
cardioid microphone with the highest
feedback suppression ralio in the car-
dioid family—four to one! In addition,
it has an extremely smooth and flat re-
sponse (30-15,000 cps) throughout the
audio range—with unusual freedom from
peaks. Being only 174" wide it provides
a high degree of unobtrusiveness. The
Unitron’s ruggedness has been estab-
lished by the “hammer test’” where six
nails were driven deep into a piece of
hardwood using the Unitron as a ham-
mer, withoul impairing the performance
of the microphone!

The Professional Unitron features high
output, a switch for selecting 50-150-
250 ohm impedances, anti-"Pff” filter
screen, Shure self-adjusting lifetime
swivel, vibration-isolationunit mounted
in live rubber, and a Cannon XL con-
nector. It is highly recommended for
finest quality tape recording, public
address, and broadcast applications.

PROFESSIONAL “UNITRON"
Model 330 List Price $120.00

For the most discriminating user . . .

STUDIO “UNITRON"
Model 333 List Price $250.00

MICROPHONES AND ELECTRONIC COMPONENT:

INCORPORATE!
EVANSTON, ILLINOI

SHURE BROTHERS
218 HARTREY AVENUE -

‘“IN ELECTRONICS SINCE 19825’



om, Tom the Piper’s son \
Stole a pig and away he run.

He ran to a town near Baltimore
and sold the pig to a butcher store.

The pig changed hands
—and soon he possessed

A twin-coned Norelco — F.R.S.

His father was piping
when Tom returned home

Tomslipped inside —unseen and alone

The piping was tinny —
the music was weak

Tom quickly changed speakers —
and thus did he speak:

“Now play the pipes father
and notice the tone

Such fullness and quality
You have not known.

The reason — Norelco!
The speaker — T'win-Coned!

Both high notes and low notes
Are now fully grown.”

The father — enchanted — P
continued to play

The Full Response Speaker ~\: l\ (1
soon held full sway i a

The neighbors — attracted —
as gnats to a light

Gathered in groups and sighed
with delight

The pig was forgotten —
the theft was obscured

By the beautiful music that soared,
clung and cured.

There is a moral to this tale
Which we are pleased to give

T'o own and love Norelco
You need not steal a pig.

/%”AW‘W Speakers are available

m 57, 8” or 12" sizes i standard imped-

ances. Priced from §6.75 to $59.98.

ADD TO...and improve any sound system
with Horefco® $FULL RESPONSE SPEAKERS

Write today to Dept. AB for brochure
and prices of these unique speakers.
NORTH AMERICAN PHILIPS €O., INC.
High Fidelity Products Division
230 Duify Ave. Hicksville, L. I., N. Y.
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HAROLD LAWRENCE®
It Pays to Applaud

it seldom works alone. An accomplice,

pretending to be a customer, listens to
his sales piteh in seemingly rapt attention.
When a sufficient number of passersby has
gathered around, he digs into his poeket,
makes his purchase, and leaves. But he’ll
return ip a few minutes for a repeat per-
formance, unless the policeman on the beat
is unfriendly and the peddler has to fold
up his stand and silently steal away. In
the language of the trade, the phony buyer
is known ag a ¢‘shill.’’ His job is to stimmu-
Inte bona fide purchases, working on the
time-lonored principle that an unattended
stand, like an empty shop, is bad for busi-
ness.

In the world of music and drama, the
shill’s counterpart is found in the
“‘elaque.’’ Derived from the French,
clagner (to clap), the claque’s funetion is
to prime the pump of audienee acelaim,
even when the well is dry. One of the first
historical examples of the wuse of the
claque dates back to the Roman Ewpire
when Nero hired 5000 soldiers to cheer
hiz own performance as an actor—hence
the early name for elaques: ‘‘Romans.’

During the past three centuries, claques
have ranged in quality from the erude (if
less extravagant than those of the Em-
peror-fiddler) to the wmore sophisticated
varieties. A sixteenth-century T'rench poet
bought up quantities of tickets in advanee
for all produetions of his play and handed
them out to interested friends, Operatie
performances in eighteenth-century Italy
were generally noigy affairs. At the con-
clusion of an aria in a Milan produetion
in 1729, the claque (divided between the
pit and the gallery) set up a din of shout-
ing and applause. Then the pit corps be-
gan o strike their benches with sticks
while their gallery cohorts showered the
parquet audience with thousands of printed
leaflets containing sonnets in praise of the
singer. It was not until the ninetecnth cen-
tury that the art of claquery reached its
zenith,

The father of the modern claque was a
I'rench theatrieal entrepreneur named Sau-
ton. Having put considerable amounts of
money into operatic and theatrical enter-
prises, he was determined o protect his
investments, Sjnee opening night-applause
was a1 essential part of suecess, he em-
ployed claques ta nrovide the neecessary
stimulus. Tt then oceurred to Sauton that
he might organize bands of c¢laques and
rent ont their services. This resulted in his-
tory's first clagque ceoncern whose slogan
wast “‘Dramatic success gnaranteed.*’ The
critics unofficially dubbed Santon’s firm:
“tClaques’ College.’’

Although intended as a slur, ihe designa-
tion ‘“college’’ was mot altogether fantas-

Tm: SIDEWALK PEDDLER who can -afford

* 9¢ 7. Ninth St., New York 11, M. Y.-

tie. Trained claques performed many subtle
and varied tasks under the expert direction
of a chef de claque, or claquemaster. Prior
to opening night, chefs de claque attended
rehearsals and made copious notes. If it
was an important and lucrative produetion,
an elaborate network of claques was put
into operation. Inside the theatre, one
group was assigned the job of clapping.
stamping feet, calling for encores, and ery-
ing ‘“bravos.’’ Another squad was deployed
throughout the aundience with instructions
to laugh or weep at appropriate moments.
One member of the tean: was usually made
to hiss from time to time, provoking vio-
lent shushing and arousing the audience’s
sympathy for the playwright or the com-
poser. The élite of the claque, the well-
dressed ‘spectator,’ was placed in the
boxes or other expensive seats where he
conld whisper flattering remarks about the
performance, meant to ke overheard by his
affluent neighbors.

During intermission, elaques transferred
to the lobbies to disseminate superlatives.
Outside the theatre, they would stand in
front of the box office or placards and ex-
change sueh comments as ‘‘What a mag-
nificent performanee!*’ or ‘‘Did you ever
hear that role sung betier in your life?'’
Naturally these observations were made for
the heuefit of innocent strangers. When 2
large purse was involved, claques fanned
out into the city, spreading the ‘word”’ in
cafés, bars and restanrants.

Claguers’ professional fees were ecare-
fully itemized, even for mere applause, as
the following list of services of am Ifalian
firm in 1919 indieates:

For applause on entrance, if a

gentiapianl L b - o e, w25 lire
Ior applause on ontmncg, 1t a

I e s Moo 15 lire
Ordinary applause during per-

formance, each ... o 10 lire
Insistent applanse duoring pcr—

formance, each ... wesiiima: A0, 1T
Still more ingistent apphnse S SLT e
Tor interruptions with ‘*Bene!?”’

r ‘“Bravo!’’ . 5 lire
For a *‘Bis’’ at any cost 50 lire

Wild enthusiasm—A speeial sum
to be arranged

From the outset, people sneered at the
very mention of the word, clague. Yet
claques have served useful purposes. A
character in Guy Endore’s biographical
novel about Alexandre Dumas, ‘‘King of
Paris’? (Simon & Schuster), speaking in
defense of the claque, says: ‘“‘Imagine some
evening, when it is raining and a cold wind
is blowing, that vou come into the theatre.
Imagine that you sit here wondering
whether your feet are wet, whether you
will be sneezing tomorrow, whether you
wouldn 't have done better to have stayved
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home . , . the actors and actresses do their
best, but it is a cold, damp house, and the
cast ecannot put its heart into its work, and
the play fails not because it isn’t a good
play but simply because i wet tinder the
best flint and steel ean only fizzle out.
Now-do you sze where-the elaque fits in?
Do you see how they warm things up, start
the ball rolling and create at first an arti-
ficial enthusiasm but which soon becomes
the real thing as the audience quickly loses
itself in the play, forgets the weather out-
side, and has a good time?’’

Likewise, the absence or presence of a
skilled opera elague at times meant the
difference between success and failure,
When Caruso first sang in Gluek’s seldom
heard opera, Armide, at the Metropolitan
Opera House, his big arias were greeted
with stony silence. In desperation, he ap-
pealed to Gatti-Casazza who in furn asked
tenor Alessandro Bonei for adviee. Bonei
said that his own valet knew every note
of the opera. Thus, with Bonei’s man Fri-
day on hand, the audience applauded fre-
quently and in the right plaees.

When the eclaque’s job is to stimulate
applause for the opera as a whole, the ef-
fects of their work can be beneficial. Per-
sonal claques however are something else
again. In the fall of 1955, a New York
chef de clague was sent to San Franeiseo
to stimulate an ovation for Renata Tebaldi
in a performance of Tosca. The demonstra-
tion led to a precedent-shattering encore of
““Vissi d'Arte’’ which both the erities and
public found repugnant.

The Tebaldi-Callag feud has resulted in
supporters of one singer attending the
other’s performance in order to hiss an
unsteady high note or muffed phrase. So
far, neither star has dared to go as far as
a certain Mme, Tofts in 1704. This Eng-
lish singer was said to have sent her ser-
vant to the theatre where her chief rival
was appearing in order to pelt her with
rotten oranges.

According to Jolm Bennett, an Italian
from the Bronx who became a professional
claquer under Bonei;, and is now unofficial
chef de claque at the Metropolitan Opera
House, a good eclaguer never draws atten-
tion to himself; he merely ‘‘cues’’ ap-
plause. .

(OMING HI-FI SHOWS

Institute of High Fidelity Manufactuse:s:

Sept. 17-21—Chicago: Morrison Hotel

Oct. 7=12—New York: N, Y, Trade Show
Bldg.

Rige Enterprises:

Sept. 6-8—Cincinnati: Sheraton-Gibson
Hotel

Oct. 18-20—DMiami: MeAllister Hotel
Nov. 1-3: Portland, Ore.: Multnomah
Hotel

Nov. B8-10—Seattle: New Washington
Hotel

Nov. 22-24—8k. Louis: Statler Hotel

Independent:

Sept. 12-15—Portland, Ore.: New Heath-
man Hotel

Oct, 25-27—Mexico City

Oct. 31-Nov. 3—Habana, Cuba: Copoca-
bana Hotel

Nov. 8-10—S8an Juan, Puerto Rico: Nor-
mandie Hotel
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What makes this

tuner outstanding?

One of the nation’s leading electronic testing laboratories has reported that, to their
knowledge, the new Altec 306A is the most sensitive tuner ever manufactured. At the
Chicago High Fidelity Show, one of these tuners equipped with only 23” of 300
ohm antenna lead provided perfect reception on twenty-four FM stations, including
one in Grand Rapids, Michigan. This is a performance which wz believe approaches
the theoretical limit of sensitivity that can be obtained at the present stage of elec-
tronic science.

But why is it so good? Its basic circuitry is quite conventional, using the latest
Foster-Seeley (Armstrong) detector circuit, The difference lies in the application
of these basic circuits; in the careful selection of the finest components regardless of
cost; in the hundreds of hours spent designing a chassis with the shortest possible
wiring distances between components; in the development and application of circuits
to achieve their full performance capabilities.

Among these extra points of superiority are a fully shielded six gang tuning con-
denser, complete isolation between the transformer and power mains, and a dry
rectifier of very long life and stability. Besides the Foster-Seeley deteclor, the FM
section features a “cascode” low noise RF stage, a triode low noise mixer stage.
AFC and two limiter stages. The AM section has three 1F transformers with opti-
mized coupling for flat pass band and maximum noise rejection and a special high
Q ferrite rod antenna. Naturally, the 306A far exceeds FCC radiation requirements
and is approved by Underwriters Laboratories for safety in the home.

The specifications given below reflect fully the quality inherent in the Altec 306A.
Compare them with any other tuner specifications, the superiority of this latest Altec
product will be obvious. See it at your nearest Altec dealer’s showroom. Its quality
is fully evident in its beautiful appearance and craftsmanship.

NOTE: Sensitivity figures are given for the standard 300 ohm antenna, and can
not be compared with figures derived from special 75 ohm antennas. To convert
75 ohm antenna sensitivity to standard 300 ohm sensitivity, double the published
tigure. For example: a 2.5 microvolt sensitivity on 75 ohm antenna is a 5.0 micro-
volt sensitivity on 300 ohm antenna.

Fregquency Modulation - antenna: Standard 300 ohm « maximum sensitivity: 1.1 microvolts
« quieting sensitivity: 2.5 microvolts {or 20 db*, 4.0 microvolts for 30 db* « selectivity: 6 db
band width 185 kc. 20 db band width 300 ke » frequency range: 87—-109 MC « image rejection:
48 db « IF rejection: 72 db .« frequency response: =+=0.5 db, 20-30,000 ¢ps » distortion: Less
than 1% at 10055 modulation, Less than 0.4% at 1 volt output

¥standard 300 ohm antenna

Amplitude Modulation - antenna: Buil-in Ferrite Rod “*Loopstick” plus external antenna
connections » maximum sensitivity: 3 microvolts = loop sensitivity: 50 microvolts per meter »
selectivity: 6 db band width 11.0 k¢, 40 db band width 27 kc » frequency range: 534 ke—
1675 k¢ « image rejection: 66.5 db « IF rejection: 58.5 db » distortion: Less than 1.5% at
30% modulation « owtput: 1 velt cathode follower matched for 440 and 339 « power supply:
117 volts; 60 cycles: 65 walts » tubes: 2-6BQ7A, 1 each 6AB4, 6BA6, 6AU6, 6ALS, 6BESG,
12AU7 + controls: Tuning;: on-off, AM, FM-AFC

Price: less cabinet 3183.00; bfond or mahogany cabinet $15.00

ALTEC FIDELITY

LTEC

IS HIGHEST FIDELITY

. :
Dept. 3A
1515 S. Manchester Ave., Anaheim, Calif,

161 Sixth Avenue, New York 13, New York
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AUDAX TONE ARM
NOW IN KIT FORM

;one can assemble it in about 10 min-
u};::—-and save 509! ‘‘Selector-Index’
permits instant adjustment for any
stylus: pressure. Newly-designed eur-
‘tridge  housing. permits  all-im-
portant stylus-to-groove align-
ment at a glance. Accommo-
dates ANY make cartridge.

4

KT-12 $14.55 NET

factory-assembled i

KY-16 $17.55 NET

52400 NEY factory-assambled
$30.00 NET

“Duplicates famons Audax
trenscription arm, long rec-
ognized as-tops ...

(Popular Electronics)

LISTENING QUALITY
IS. EVERYTHING !

Impartial Lab reports on the new Audex
HI-Q7 magnetic carividge:

A Teading vecording studio:
“Because readings showed
an amazing toul lack

of distortion, check-
tests were repeated
3 times”

Consumer shest:
“Good frequency
and transient re-
sponse. Practically
no high frequency
distortion. Low

intermodulation

distortion.”

Listening quality, is everything — aad
Audax HiZQ7 has it to a3 degree not

equalled by any other pickup. Buf —
HEAR: it yourself . . « there is mo other
waey! Net $47.70, with 1 Chromatic. Dia-
mond and a Sapphire . . . Other modals as
fow a5:$20.70 Nat.

STYLUS-BALANCE
“This really works . . .” (Audio. Maguzine)
Stop deformation of record grooves! Only
Audax Stylus-Balance can give you the ali-
important certainty of correct scylus pres-
wee—ALWAYS. Precision-calibrated  like
1 pbarmacist’s ‘balaace. Works wicth =zny:
arm and cartridge. Gold Finish. Net $4.80

LISTENING QUALITY CUTTERS
Flat to 14,000 cps. Distortion ;0.6% at 1000
cps. Fully modulafes: groove with” input of
t 16> db with® 220 lLines, Z's up to 500

ohms. Two models:
. Net $111.00

H-=50 0 o o
H-4 . . Net $75.00

Any item, when shipped from N. Y. add 40¢

AUDAK COMPANY s
500 - 5th Ave,, New York 36, M. Y. Att: Br. A, ;
[ 1 encloss 25¢ for handling & postage. Ploass !
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1. STAGGERING

Well, the cards seem to be inéreasingly
stacked against the staggered‘head stereo
system, admittedly the casiest to work with
whon it comes to low-priced stereo bhome
equipment production. As already men-
tioned hergahouts, the stacked head is this
departinent’s ¢hoice for all stereo, and I’m
hoping that pretty soon the necessity ta
make two types of sterco tape will have
gone by the baards—all machines will play
stacked-head. In addition to the uew RCA
Victrola, described here last month, there
ig already another inexpensive stereo sys-
tem out with the desirable stacked heads,
from DBell,

It wounld seem to me that the usual laws
of manufacturing economies will operate
here. Stacked hends have been trickier and
more sxpensive, to- date, but as the know-
how-in their manufacture increases and as
their nse spreads, the cost will drop and
drop, It won’t Le long before a stacked
head atoreo player is no more expensive to
put together thau a staggered head set-up
—maybe it’'s so already.

However, the laws of model-changeover
2lso operate and so there will be a :ime
delay until present steggered-head equip-
ment drops out of production in the wmor-
mal eburse of events. Decisions already
taken today wmay be a year or more in
reaching down to the public level. So stag-
gered sterco iz bound to stagger on for
awhile, under any eircumstance.

But as I say . .. the cards are stacked
against the offset heads and they are
clearly i line for cventual retirement,
though the changeover will be staggered
fo offset any hasty ohsoleseence, in line
with public interest., Stacked wp ~against
staggered, the in-line system is bound to
win in the end, even if the victory is some-
thing less than staggering. . . .

2. Earphone Binaoral

Incidentally, my onee-ardent interest in
what conld be called ‘ftrue binaural’’—
that is, two-chamnnel recording reproduced
via earphones—was given a new Jift by a
recent Bogen ad (See Aubio for June, in-
side front cover) depicting a gentleman in
Japanese atance—sitting with his legs
crossed in horrible discomfort—listening
via earphones to what purport to be two
channels, one for each ear. (Auyhow, thore
are two wires soaring of in opposite direc-
tions.) The ad is for a 2-channsl amplifier
which, of course, could be used either for
standard stereo, with Joudspeakers, or for
two-channel earphone playback as ilus-
trated, though sterco was obviously in-
tended. Just an ad-man’s quirk.

Yes, earphone binaural remains rather
dismally: impractical in any eommereial
sense but, as those who have experimented

Sdward Zatnall Canby

will know, it can produce sound effects so
utferly startling and differcnt that stereo
can’t hold a candle to it, by 95 percent.
True, the directionality, though very defi-
nite, is apt to be addled with earphones
(music sounds as though it were overhead
or behind you sometimes) but all other
affeets are incredibly realistic. Only with
earphones can you re-create the actual two-
eared acoustical conditions of true lisfen-
ing; speakers can never do it. With binau-
ral earpliones on your head your ears are
in one place and the rest of you in an-
other—quite literally. You hear somebody
talking to you a few feet away and you
whirl around—to find nobody there. Yon
repeatedly fail to distinguish between the
actual, happening sounds and those re-
corded—especially when the recording has
Jjust been made on the spot. An eerie, un-
camny effect)

But don’t think that any stereo tape
will do for earphone listening. Results will
vary, literally, as widely as the spacing of
the  mikes. Ilor proper ‘‘true binaural’’
listening with phones yoar mikes must be
reasonably close to ocar-distance apart
though a slight exaggeration, say two or
three feet, adds extra punch and, so to
spoak, fonches up the sound highlights.

Beyond about three feet, mike to mike
(ear to ear) the two sounds hegin to lose
fusion, just as a too-widely spaced sterco
picture slips out of register and becomes
two pictures—you see double, With a
wider spacing of mikes, the two ears be-
gin siviply to hear two différent takes of
the same sound from separate locations;
the effect, to put it another way, is like a
composite photograph where the fore-
ground is the same but the baekground de-
tail differs and does not coincide. This
you can actually hear, thig effect of two
recordings heard as geparate entifies by
cach ear. Not good and not binaural.

Sinee most stereo recordings are made
with mikes widely spaced apart—anywhere
from 20 to 60 fect—the carphone fusion
into one natural two-cared sound is mot
likely to take place. The ears can accom-
modate only a slight difference hetween the
recordings, a difference that can he taken
as ear-difference. Three feet is about the
limit of tolerance,

Never forget that earphone fwo-channel
listening reproduces the original liveness,
as of listening on the spot, absolutely
literally (except for some confusion in di-
rection), and that therefore earphone bi-
nanral recordings cai he made, and should
be made, at the spot where the sound is
normally heard. No close-tp mike tech-
niques, and you can make a recording of a
concert hundreds of feet from the stage
and still it wil} sound exaetly as good as
it doeg *‘in the flegh.?’ Similarly, speech
recordings ean be made -at normal listen-
ing distance, in any old acoustics, with re-
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sults preeisely the same as the actual lis-
tening at the szame point. This, when you
begin to think about it, is a fabulous dif-
ference.

In faet, if you are talking about literal
sound reprodunction, this is the only known
way in which it may be achieved. It dis-
penses in one fell swoop with the entire
business of mike technique, removes all
liveness troubles (other than natural ones,
as heard by two ears), makes intelligible
recorded conversations possible in erowds,
at distance, in noisy places like restaurants
and baseball games . . . Well, try it your-
self and see. A fascinating hobby, and if
you can afford to hook up five or six ear-
phone sets, you can have an audience for
your fun.

3. Sight Unseen

Quite often an item comes to my mnotice
that hits me instantly as a good idea, an
important one—even sight unscen and
bugs untested. Sueh items remind me of
our familiar legal prineiple that persons
are innocent until proved guilty. In these
cases of which I speak the principle in-
volved is, on the surface at least, so good
that the idea is just plain automatically
excellent until proved bad, or unworkable,
or full of bugs.

Fairchild’s newly announced Electronie
Drive turntable is one such. I haven’t seen
it and I have no idea, at this writing, what
sort of long-range performance this table
may turn out, nor what bugs—if any—
have yet developed, what disadvantages
the table may have in comparison with
others, But the idea of it is just superb,
one of those things that make you say,
“Why didn’t someone think of that bhe-
fore?’’

What’s so good? Electronic Drive, The
Fairchild gets its speeds by using a hys-
teresis motor, which responds acecurately
to the frequency of an alternating current
but is mostly unaffected by changes in
voltage. Ordinarily these motors are used
to keep the speed uniform and exact ac-
cording to the controlled frequency of our
house enrrent. Tn thiz new design an elee-
tronic power source generates its own
separate power, using the house current as
the primary power, and this newly created
current is adjustable in frequency—
thereby running the motor at varying
speeds. Brilliant idea!

Bugs? I’ll bet there are some, and 1

wonder how stable the frequency is, over !

long periods. But I‘ll also bet that the
major bugs in the idea have already Deen
squnashed pretty fat, or else the unit would
not have been launchead.

The really brilliant usefnlness of such
a table is that it ig independent of both
voltage and frequeney variations in the
line eurrent. It not only can maintain its
own speeds, at least in theory, regardless
of changes in the source current over a
considerable range, but—perhaps trickiest
of all—it will run on any old eyele rating,
more or less. That is, this unit will give
the same speed from a 50-cps house outlet
as from a 60-cps one. It will run a steady
speed when frequency changes, as well as
when voltage changes.

I can just see the eyes of those who have
fried to play records in foreign countries
beginning to pop! WHAT? You mean a
table that doesn’t ecare what happens to
the line in the way of variations, that will
play on 50 eps as easily as 60 without that
dismal change in pitch (a minor third)
that catches the unwary so often? Yep,
that’s it,

You see why I fall for this idea, sight
unseen. For many people, who have suf-
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IN OUR TWENTY YEARS OF HIGH FIDELITY LEADERSHIP, THERE HAS BEEN NO OTHER LIKE IT!

A Professional Unit
Of Unlimited Flexibility

and Matchless Performance!

THE FISHER

Master Audio Control
Model 80-C

HE SINGLE, most popular, self-powered pre-amplifier with
Tcontrols in high fidelity history! THE FISHER Model 80-C
MasTER Aubplo CONTROL is of a quality normally encountered in
broadcast station console equipment. Designed for simplicity in
operation, the 80-C represents the high fidelity enthusiast’s ulti-
mate ideal. No other unit offers «ll of the features found in THE
FISHER 80-C — uniform response within 0.25 db from 20 to
20,000 cycles; IM distortion and hum virtually non-measurable;
accurately calibrated 4-position Loudness Balance Control;
Balanced-Spectrum Bass and Treble Tone Controls; separate
equalization and preamplification directly from tape playback
head; complete, 5-position mixing and fading facilities on two
to five channels; sixteen combinations of phonograph equaliza-
tion with exclusive lever selector; push-button Channel Selectors,
which, in addition to connecting the desired audio input channels,
simultaneously operate the AC power to auxiliary equipment;
individual channel indicator pilot lights. DC on all filaments; two
cathode follower outputs. TUBE COMPLEMENT: 3—12AX7,
1—12AU7A. size: 123" wide x 7%2” deep x 4'%” high.

Chassis, $ 9 950

Prices Slightly Higher in the Far West Mahogany or Blonde Cubinet, $9.95

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORP. ¢ 21-29 44th DRIVE + L. L CITY 1, N. Y.

=
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SR-100 DELUXE AM-FM TUNER with
outstanding engineering features found
only in the most expensive tuners. Ad-
vanced functional styling with cantile-
vered control panel and slanted slide
rule dial for easy viewing.

\

OUTSTANDING FEATURES: Two posi-
lions AM; bridged "T" 10 KC whistle
filter with zero attenuation at 8 KC,
—55 db at 10 KC; the famed SR two
tube AM detector with only .45%; har-
monic distortion at 100%, modulation.
Two position FM [AFC on and off); sen-
sitivity 3 uv for 20 db quieting on FM,
20 uv on AM. Incorporates large ferrite
loopstick; cathode follower output; one
pound flywheel.

S AR GLIEIT

| SR-200 DELUXE 25 WATT CONTROL
AMPLIFIER with exclusive SR features:
VARIABLE RUMBLE FILTER for ''pick-
ing” out low frequency interferences.
VARIABLE SCRATCH FILTER eliminates
high frequency interferences at exoct
point source.
9 POSITION SLIDE RULE DIAL. Another
SR first. Functional and beautiful, it
does away.with the normal visual com-
plexities.

OUTSTANDING FEATURES: Bass and
treble boost and attenuation 15 db at
40 and 15 KC with only 1 db variation
a} mid-frequencies. Feedback around
every tube. 1.5% IM and .3% har-
monic distortion af 18 walls. é position
equalization with feedback compensa-
tion for both upper and lower frequen-
cies. Phono — AES, LP, FFRR, EUR,
RIAA, 6th position for tape deck input.
Variable contour (loudness) control.

For new illustrated brochure, write to
Sargent-Royment Co., 4926 E. 12th St.,
QOuokland 1, California.
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fered no end from variations in current,
the bugs will have to be formidable be-
fore they will pass up such an item as
PHIB, Mg, Rl A s

Two wmodels, a one-speed version op-
erated -direetly from the line, but in which
the Eleetronic Drive can be installed later
if desired—and the four-speed model (that
silly 16% rpm again), which, as you’ll
now understand, is driven directly from
the motor without any of the usnal gear-
shiff arrangements, since the motor itself
changes speed. Really something—again
as I say, in theory since I haven’t_tried
it. I advise all :those:;who have- problems
of fluctnating piteh. to investigate im-
mediately. Oh yes;the tablewalso’ ean be
varied or ‘‘tuned’’ at each of the four
speeds, for exact pitching, asgn a few
other tables—Garrard and Connoisseur,
for instance. An added utility. v

* * *

The other sight-unseen item is simpler
but even more fundamental—Audio De-
vices’ mew low-print-through tape.

We live in such a short-term world in
recording! The old 78 dis¢ masters have
managed to last a half century already in
some cases; bnt the vast library of re-
corded tape built up during the last short
decade has been horribly threatened above
all 2lse by that ominons magnetic phenoms
enon known as print-through, where the
recorded signal gradually prints itself
from one layer of tape onto the next to
produce a slowly inmereasing ‘‘echo”’ that
eventually makes hash of the recorded
sonnd. Tape itself might seem flimsy
enough, from the historieal point of view
—and we do hope that our descendants
a few hundred years from now will have
some records of our many aectivities still
in existence—but, if I am right, the physi-
cal flimsiness of plastic ig as wothing com-
pared to the threat of print-through.

In the face of this menace, many re-
cording eompanies and broadcasters have
instituted vast programs of regular copy-
ing, renewing their entire tape library
every four years or so. An ineredible op-
cration, and a despairing one as well, for
over the eenturies the copies will inevitably
beeome less and less good in quality of
sonnd and in no time at all, relatively, the
sound will have deteriorated to tha point
where the print-through is no longer worth
fussing about! Any way you look at it, the
future for taped material has looked
pretty grim up until now.

1 quote only one sentence from Audio
Devices’ announcement. “‘From measure-
ments made over a period of years, it
presently appears that stored *'Master
dudiotape®’ (the new brand) will take
more than 100 years to reach the print-
through level that now mars standard tape
in one week.'’

Now if that js true, if it is borne out
by longer tests (up to 100 yeavs, let’s
say), then this is truly a revolution in
tape, though the results will be virtnally
nil—for a few weeks. T suspect that there
will be a wholesale conversion to this tape
in the professional world in spite of a
higher price and that even the home tape
uger will find the new material a good
idea for his own concept of recorded per-
manence. Maybe it will soon become a new
standard for the industry. I hope so—if

tall of these claims are substantiated. It’s

a great relief to kmow that maybe pos-
terity will hear our tapes after all. That
ig, if they feel like it.

4, The Fi in Toyko

My long-time correspondent in Tokyo,
now Bureau Chief of the Associated Press
there, wrote me the nsual newsy letter
back at the turn of the year which, as
usual, I haven’t got to amswering yet.
You’ll remember when, awhile baek, I
passed on his tips about Japanese hi-fi
cquipment, a short time before it began
to appear in our own ads in this country.
He had then been making RJ ecabinets-
de-luxe for his Tokyo friends and I sug-
gested, rather mildly, that perhaps a word
or two with the designers of that small
cabinet would have been a polite gesture
towards chivalry, even if a royalty ar-
rangement would be impractical for his
very small output, strictly not as a busi-
ness.

Well, he took me at my word, consulted
with Bill Joseph (‘*J*’) and made up a
pair of the superest super-RJs you ever
saw, hand-designed and individually con-
structed by Japanese craftsmen. These he
shipped over to Joseph as a gift, and
everybody is very, very happy.

I’ve seen the gadgets and heard them
briefly in a stereo set-up—excellent., They
are made of 12-ply Philippine Mahogany
with a genuine black lacquer surface, 1%-
inch corner bracing inside for solidity.
The speakerg are hand-picked for low res-
onance, the Japanese model sold in the
U.S. as the ‘‘Panasonic’’ (so he tells me),
the Matsushita Denki ‘‘National’’ 8-
PW-1, and they sound mnot unlike the
Wharfedale Super 8/CS/AL. A set of
eables with mike-type polorized connee-
tors was ipeluded in this fabulous gift, ar-
ranged so that the speakers can be
switched in an instant from stereo set-up
to single track two-speaker. (That is, as-
suming you don’t have a tape player that
makes this cireuit shift internally.) Joseph
carts them around in his Buick, for all to
see and hear,

This Tokyo American, by the way, has
agsembled something like 35 hi-fi systems
to date for friends and associates over
there, all in his seant spare time, as a
hobby that takes his mind off the eternal
news and its eternal temsion. A hi-fi fan
if there ever was one. His own speaker
systems weigh 200 pounds apiece, also in
12-ply mahogany and lacquer, a ‘‘beefed
up’? Klipsch design (with permission from
Klipseh himself), and the ecomponents in-
side are all Wharfedale. He says he’s
broken many a hi-fi heart with the out-
fit. Hi-fi is booming along in Japan, it
seems, and if they have merely reached
what he terms ! first-class second class’’
levels of excellence in their cquipment at
the moment, they are getting the hang of
the business and should be topping the
best anywhere before long.

Musie? The man doesn’t say a word
about that, like a good hi-fi man. What I
wonder is, what do the Japanese play on
their hi-fi systems? If it’s the standard
line of American-European music—pops,
classical, folk and plain zany—then the
Japanese must really be well on the way
to ecultural Westernization! I have no
doubt that jazz has penetrated there as
powerfully ag it has in most of the world;
it is our greatest cultural ambassador
right now, whether you like it or not. But
Beethoven and Haydn and Brahms, out
of Europe, and maybe ‘‘My Tair Lady’’
from hereabouts—plus a hunk of Musique
Coneréte from France. . . . wonder what
a Japanese hi-fi library would sound like?
I’ probably find out in the next letter
from Tokyo. 'Y
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AUDIOCLINIC

(from page 2)

of the cirenit. Since the zero level indica-
tion of a standard VU meter (which is
actually only an a.c. voltmeter) is 1.228
volts, this indieation would represent .096
watts in a 16-ohm ecircuit, 0.19 watts in 8
ohms, or 0.38 watts in 4 ohms. Any power
output above this could be read at the zero
level indication on the meter by adjusting
the potentiometer. In practical use, the
otentiometer would be set at zero and the
evel adjusted on a typical record so as to
satisfy the requirements of the hall. Then
the potentiometer would be turned up to
obtain proper VU meter swings, and left
at this setting. By adjusting the volume of
all other records to obtain the same meter
swings, one conld be sure that the sound
output was the same. While this method of
connection is not the professional way, it is
relatively simple and will give satisfactory
results.

Echo Effects

Q. I have a tape recorder, and I am
wondering how I can create the echo effecls
which are so common. 1 know that tape
recorders are used for this purpose. E. Wil-.
liams, Brooklyn, N. Y,

A. Unless your tape machine is one hav-
ing separate record and playback heads,
you will be unable to ereate this effect
without adding another head, which might
be difficult if your motorboard is as erowded
as many are today. It would be especially
difficult because of the requirement that
this additional head should be placed as
close as possible to the record head. Re-
gardless of whether yon added a playback
head with its accompanying preamplifier or
whether all this equipment was already
contained within the unit, the procedure is
the same. It would require a two-channel
mixer whose output is connected to the in-
put of the recording amplifier. One chanuel
is econnected to the signal source. Adjust
the level of this channel, which we shall
call channel 1, for proper level indication
in the conventional manner, Next, conneet
a pair of headphones in the monitor posi-
tion and set its selecter switeh to the play-
back position. Next, connect channel 2 to
the output of the playback preamplifier.
Leave the gain of channel 2 at zero and
start to record. Gradually advance the level
of channel 2 until the desired effect is
achieved. If the level is made too high, the
level of the signal from the playback source
will exceed that of the direet source from
channel 1, and the result will be feedback
and tape overloand. This echo effeet, no
matter how skillfully set up, eannot dupli-
cate natural echoes, becanse there are only
two heads involved. The effect created with
this simple system is more of a vibrato than
a true echo, although, because of the time
delay and phase angle changes, some illu-
gion of echo is created. In order to create
a more realistic echo, additional playback
heads are often used. For good results, as
many as five or six such heads are em-
ployed, and are arranged on slides, so that
the spacing between them may be varied
for different kinds of effects. For the echo
effect of the mountains, for example, you
would need a fairly large space between
the record head and all the other heads.
These heads should be spaced so close that
the ear cannot perceive the break between
them. Each must have its own channel, with
the level of each succeeding channel set
just a little lower than its predecessor. e

HIGH FIDELITY

COMING

To Your City ...

SHOWS

SEE and HEAR the latest in HIGH FIDELITY from
leading high fidelity manufacturers . . .

Don’t miss these public showings
of Hi-Fi Equipmenf . . . from
the most economical units for the
budget-minded to spectacular
home music theatres . . . com-
pare and enjoy them all.

*Complete Hi-Fi Systems and
Components.

*Amplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables
and Record Changers — Phono
Cartridges — Microphones —
Music Control Centers —
Speakers.

*Speaker Enclosures and Equip-
ment, Cabinets — Finished and
Assembled or Do-It-Yourself
Kits.

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW

Rigo Shows

Sept. 6, 7, 8 Cincinnati
Oct. 18,19, 20 Miami
Nov.1,2,3 Portland
Nov. 8,9, 10 Seattle
Nov. 22, 23,24 St. Louis

1957

Sheraton-Gibson Hotel
McAllister Hotel
Multnomah Hotel

New Washington Hotel
Statler Hotel

ADMISSION 50¢

RIGO Enterprises Inc. 500 N. Dearborn, Chicago 10, 1If,
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Coleman Hawkins: A Documentary
Riverside RLP12-117/18

A pood three decades of jazz history in
this couutry and in Europe are touelied
upon in this two-dike informal falk with
the man who did the most to make the
tenor saxophone the expressive instrument
it is today. An evening of reminiscence
and anecdote in Bill Grauer's living room
has been edited into fwo hours of marra-
tive, tracing Coleman Hawkinsg’ story
from hig birth on an Atlantie liner to the
present day. As the first snel interview
designed for LP, it is illustrative of the
adventbresome spirit of the youung men
at Riverside and jnvites -a short sketch of
this growing company.

Formed less ‘than five years ago by two
Columbia  College eclasgmates, it now
boasts o catalogue reaching from the
early days of jazz to the more advanced
modernists. Tt jg venturing into tho field
of folk musie, the spoken word, and the
documentation of sports ecar racing. With
the move late this spring to a three-story
building at 533 W. 51st St., in the center
of Manhattan’s record row, it is in a
position for continued expansion. Ity be-
ginning was gomewhat Jess pretentious,
as told by Bill Grauver: ‘It is trus we
started with a capital of $500. I don't
know how far it would take us today when
Paul Weller’s photograpky and the art-
work on owe album runs to more than
that.’”’

“*Orrin Keepnews, my partner, and X
have never lost the love for jazz we formed
in college. Soon affer graduation, I be-
gan to publish The Record Chanper in
1048, while making a earcer in advertis-
ing, and Orrin tock on the duties of ns-
sistant -editor in addition to his work at
Stmon and Schuster. With the develop-
ment of the LP record, we snw the possi-
bilities for economienlly reissuing rare
jazz items. Rights to the Paramount label
were leased and we zet up shop on La-
Salle St., in one room rented from the
New York Thevsophieal Socicty. When
the floor fell three feet and rats boegan
coming np from the ecellar, we fovk over
a stora on West; 49th 8t., which was over-
crowded long Defore the move to our
present premises. Siuee then we have ac-
quired a long list of defunct companies
and rights to player-piano rolls. Among
them are Black Swan, Gennett, Solo Art,
and Circle,’”

The new quarters afford ample space
for the staff of ten employees. Instead of
paper-laden desks, the executives havs
private offices. ‘It has been reported that
we own the building,’'’ said Grauer. ‘“‘We
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are not that atluent yet. But the ground-
floor shipping Toem does include -4 garage
and workbeneh for the assorted sports
cars of the stafl, any one of whom is apt
to end the day in overalls on a tune-up
job. Barrett Clark, o former C.B.S, writor
in charge of our xpoken word, is chief
meehanmic and uwner of g Jaguar XK.
Paul Bacon, art director, has a Porsche.
Harris Lewme, promnotion director, rides
in a modifiel MG, and Ray Fowler, en-
gincer, hag a Renault, T drive a Maserati,
and Orrin still prefers to walk.

““With sueh a staf T have plenty of
support for the sports car series—my pet
project. Onr trips to Sebring and Nassaun
brought about some interesting engineor-
ing problems, especially as our approach
was different in each instance. At Se-
bring, we laid wires to various points of
the track and used a parabolic cone to
enteh the race sounds. At Nassau, we de-
pended upon portable equipment. The ex-
periences of some of the drivers are hejug
taped for documentaries.’?

Asked about future plans, Grauer
stated: “*They include fulllength plays
und other projects for the spoken word
department. Xen Goldstein produces our
folk musie. He has done work for Tradi-
tion, Folkways and Flcktra. Wa are not
iu the elassical or ehildren’s field yet, but
will he scon. About the only things we
arg not interested in are mname bands
and pop singers. They require the issn-
ance of single records for proper promo-
tion and we laee ug intention of doin
that., Our first month jn business nette
$275, now we are up to half-a-million a
year. Ours ig the largest distributor setup
of any independent, We have thirty-seven,
and English Decen handles us abroad.

f¢The reprocessing nf elassic early jawz
recordings is econtinuing, We started the
year with the five-dise History of Classic
Jazz. When we spot something in the tra-
ditional field that needs to be done, wo
are ready to take it to the studio, Qdatta,
4 fine young folk-ginger, does some early
blues in a manner which calls ont for a
down-to-earth band. She will have one
when ghe records for us. Right now, there
is more activity in the contemporary
field,*”

Riverside is alert to the need to keep
up with the latest developments in. sound:
The early reissues which built the com-
pauy bhave been romastered in the past
year and given better surfaces. “‘Up to
now,’’ said Grauer, ‘‘we have not pushed
our product in the high fidelity market.
From the beginming, we nsed Reeves
Sound Studios and have been willing to
pay more than most independents to get
good  enpineering. It is not that siniple
tliough. The results we want only came

with experience. The ‘‘Spectrosonic’’ label
iz not a meaningless gimmick. It is used
only on thosa albnms with guality sound
angd is needed to avoid confusion with our
reigsue series.

‘e facilitate production, twenty-six-
year-o)l Ray Towler was brought over
from Redves to become our staff engineer.
He was trained for four years by Jack
Hipgins and has echarge of quality con-
trol from tape to finished record. We have
four mmnchiges for tape editing and turn
out two LP’s every three days, The ace-
tates are mnade by Recéves and checked be-
fore being sent to Mastercraft Record
Plating. Muasters arve checked before they
are flown to California. Our search for a
satisfactory pressing plant ended in Los
Angeles. Counsiderable air travel is in-
volved as a test pressing must be ap-
proved before the completed product is
flown back.

$10On-the-spot sessions have beer made
at the Cafe Bohemia of Raudy Weston
aud Ceeil Payne. Also some folk items in
CQuba. T don’t know how much of this we
will do. They ecan be great and they ean
be awful. We like to work with 8 purpose
and sound in mind and find it can be best
accomplislied in a studio.’’ With the re-
lease of a Hawking’ instrumental album
next month, T will concluda the Riverside
sfory -in an interview with Reeves’ engi-
neer Jack Higgins.

The anly previous vsa. of the phonograph
record to document the eareer of an im-
portant jazzmam was meant for the ar-
chives of the Library of Congress. The
publie was able to hoar the irrepressible
Jelly Roll Morton’s colorful ‘tale of his
eventful life when Circle Records put it
on a werics of carly LP’, A word was
enough to start a flaent digcourse on his
contribntions, Coleman Hawkins had a
later, but no less vital role, and is much
more modest. When he met Fletcher Heu-
derson in 1923, the tenor saxophone was
a stiff, unwieldy jusbrument of little jazz
eonsequence, In hig decade with Hender-
son, he is credited by eritics for siugle-
handedly making it a warm, full-hlooded
voice, charged with rhythmic feeling.

Just how this was done ig one of the
first questions that might come fo mind,
and interrogators Bill Grauver and Paul
Bacon do not slight it when it comes up
in proper sequence. But Hawkins is un-
agsuming in his clabme and insists he was
kept busy staying abead of a number of
good men, That b constautly listened to
other mugicians i3 as much of the secret
of his genius as he is able to disclose.
The forging uf various clements into his
distinetive style is deseribed as ““spon-
taueous,’’ and that may be as much as
any jazeman can tell about what happens
between himself and biz horn.

16 18 a question best answered as the
iuterviewers keep the discourse in a ¢hron-
ologieal ¢haunel and the whole picture of
the man gradually emérges. Too often
chanee remarks of musicians are taken
ont of context to gain wide eirculation
before they ean be clarified. Other inter-
viewers like fto ask the sort of leading
question which predetermines the answer.
Neither i3 possible befora the eavesdrop-
ping tape revorder. Here some remarks
which might seem eontroversial in cold
print are immediately understandable by
the infleetion of the voice. Other doeu-
mentaries are in preparation, and in some
cases it might be wisa for the questioners
to be more forward, following the in-
forma! portions iwith zome questions in
the. Mike Wallace manner.

Hawking tells of the day when Jack
Teagarden aud Jimmy Harrison met, of
his experiences in Europe and with the
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new generation on his return home. Mnany
Jjazz greats are mentioned, but the listener
1s likely to wish he could inject a feyw
names of his own choosing, such as Benny
Carter, Lester Young, and Stan Getz. It
is perhaps significant of today's jazz
scene that the Hawk ends by casting a
wishful look toward a large band with
French horng and strings, and a more
realistic. glance toward rock and roll. But
he shows he is still listening.

The Dukes of Dixisland, Vol. 3
Audio Fidelity AFLP1851

Audio Fidelity usually timex = new Dukes
of  Dixieland release for display at one of
the High Tidelity SHows. For the third vol-
ume the procedure was veversed, nud it was
made list Kebrugry in Los Angeles whan the
crowds were pscking the Ambasgador Hotel.
It represents a desive on the part of pro-
ducer  Sldney Frey for a  program rich in
rousing  march tempos, with ringing brass
and ginpiug clarinet well to the front. Since
the success of the first album, he and Papa
Jac Assunto have planned the special effects
and arrangements which make this an out-
standing souud and musleal treat.

Some familiar tunes, and others not BS
well known, are refurblshied by ears nttuded
to modern recerding techniqued, I'he sound
of the band {8 more like those of the days
before dixieland went indoors. On somie num-
bers, Stanley Mendelson’s plana s kept in
the background, and the rusicians pley as
though they were back on the borse and
wagon with the tail gate let down, Newly
added drummer Stanley Ferrara sets a jhunty
beot, to be reinforced by BIil Porter's wal-
loping tuba, and they are off,

LEnch Dukes' album shows an hnprovement
over the last. Tromboneum and Lessug Trom-
bong are brash exercises for the instruments
of Jaec and Frod Assunto. My Home Towh,
Lenbey Strus and Dukes of Diwieland Mareh
are frésh material, but McDonouph Leat the
Trombones Blow is Maryland, My Maryland.
In the best traditlon are Just « Closer Walk
and RBourbon Street Parade, For the most
suspenseful sound there is When Johnny
Rob Comes Marching Howie, with Frank As-
sunto’s galvanic trumpet =zole, Clorinetist
Hrrold Cooper shines on With a Pack on My
Back. BEyes of Texas and Glory to Old Georgin
fill out the bill. A stereophonle tape is avail-
able,

Ant Blakey: Orgy in Rhythm, Vol. 1
Blue Note 1554

An exuberant drummer who chinfes under
the restrictions of the ordinarvy session, Art
Blakey is giver the opportunily to express
his rhythmic faney without danger of split-
ting the seams of a =wall group. Gathered
about him are ten talented rhytlim men and
Herbic Mann, who on this ocesslon hrings
out his colleetion oY African wood flutes, to
gecompany  the voealists and set @ mood.
Working without a seore and with no more
reliearsal tban g short wurmup period, tha
percussionistg use thelr own jnnguage to im-
provige fonr numbers in the firgt volume for
a unique addition to jazy annpds,

Trom his drum-gent throne, Blakey acts ag
overseer, $ings and leads jazz drummers A
thyr Tuylor, Jo Jones and Spees Wright, the
lngt two. alternafing on tympani. He also di-
rects bassist Wendell Marshall, pianist Ray
Bryant and the fhate. Sabu is in charge of
the Latln rliythmi scction, playing bongos
and timbales besides dellvering the voewl to
the eerie Buhaine Chant. Potate Valdez rnd
Jose Valiente handie the congas. Macldto's
Ubaldo Nieto is on timbaleg, and Byillo Quiu-
tero Lriples on cencerro, meracay and tree
log.

Blakey flrut broached the plan for such a
gession in 1654, but It could vot be sat until
this spring. And not becnuse of any treplda-
tion on the part of Blue Noie to lel a doren
musicinns loose on au untried ldéa, for Al
Lion had confidence in his house drummer
from the start. The result is the most excit-
ing drum record ever made. Most such pro-
ductlons emphasize the role of the composer
in displaying the thnbres of the percussion,
or fenture well-rehiearsed proups such as the
Rteel Bauds and the Gamelan Orchestra of
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Bali, Here the communieation Iz instantine-
oux, propelled by the inspirations of the see-
tiou leaders and the during Interplay between
them,

Toft, deacribed ns a song of hope, 18 sung
by Blakey in Atfrican dinleet, biacked by a
ehorus organizged from among the musiclans.
In the deseriptive piece ¥a Ya, a youngster's
feelings when kept from going out to play
are amuzingly detalled in & manper to glve
a child psychologist pause. Confined to the
jazz drummers, Split Skinz places Blakey,
Taylor and Jones ou their mettle asg they
trade solos. It would be hopeleasly redundant
{o comment on Individuals, but former BI-
Ungton bassist Marshall must be mentionad
for the way be capes with a dlflioult nesign-
maent,

The Dbrillinnt recording was made in an
nngigclozed Manhattan, hell by Rudy Van
Gelder in an excursion from his Hackensack
studio. Xt presented the. proplems of a cou-
¢cert hall performance before an audlence,
without allowing the engineer that exeuse
for any shorteomings. Besldes recording
countless jazz Arowmmers, Van Gelder in re-
sponsible for Vox's Spotlight on Yercasston
gnd In reply to my request for a few com-
ments on the date sald: “Ay we decided the
firat take would be used on all tumes tn cap-
ture the feeling of Immediacy, I had to do.my
planning in epdvance and make my recording
rechniques fit the musie, I wis caught up in
the enthorjuzm  for the project from the
start and took a good part in the digenssionz
fnvolved. The hall was selected for size and
shapae to iit the requirecments. My main prob-
lem wag in picking uvp the singing while the
muglcians remained at thelr drums, Luekily,
these aren’t ordinary vocals 30 the rewmlt ig
one of added depth and spaciousness. It is
based on my nndersianding of how drms
ahovld Sound on récords, Pérsonmally, I am
most happy about it. It iz alsn Blue Note's
firsi steceo tape.”

A reduced edition of the Blnkey percussion
group in more popularized exerelses s on-one
gide of Columbia, CL1002. That the voices
are dubbed 'In, after being strained through
an. echo chamber, reémoves it from copsidera-
tion.

Freddie Kohlman: Jazz in New Orleans
M-G-M E3493

Muniecipal Auditorium in New Orlenns ig
the deene of this concert by the Mardl Gras
Lonnge band, led by the veteran drommer
Freddie Kohhnan, It combines the gusfo of
Bourbon Strect dixislavd with some nmnin-
hibited swing-era sgololng. 'Traditional num-
berg are Just a Closer Walk, Milenbury Joys.
and High BKocicty, with Willle Humphrey
taking the clarinei chorus, 8id Davilla, clar-
inet, is featured in Dis original Mardi Gras
Blues, and Snm Bufern, tenor, is added for
Chriztopher Columbus. Thomas Jefferson
takes the trumpet part in 7 Can’t Get Btarted,
and Waldron Joseph's tromboné is spotted in
Stompin’ at the Savoy. Kobhlman's voerlizing
Is badly out of balance, but the rest of the
band comex through faivly well,

Dave Brubeck: Jazz Impressions of the
U.5.A, Columbia €L984

The eclght impressions are the result of
notebook sceribblings made on tour with the
Quartet, and were recorded In New York,
Hollywood and the planist-comporer’s home
in Oakland, Californin. The skefches range
cross country fromn Brondway’s Cwrtaisnn Tine,
Lo the pinncg-solo Home Al Lait. Plain Sosny,
2 description of a bus journey, and Ode to a
Cowcboy are westerns, Youder for Two 15 an
essuy in New Orleans two-beat, and Summer
Rong ix a cute vacation bit.

Joe Morello, former Marion McPartland
drummer, ls heard on record with thy group
for the Arst time. He iy a compelling addi-
tlon und makes Sowunds of the Loop n per-
cusstonist’s bollday on the El train. Altoist
Prul Desmond is his usunl anemie self, Nor-
man Bates plays bags,

A comparison with the Jimmy Guiffre 3
album 1z rewardlng. Where one West Coaster
finds his wany back to origing, Brubeck t#eems
to have stambled across the pen: of Ferde
Grofe in hls travels. The vicissitudes of the
rond are great, ‘but hardly thet hazavdous,
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Superior tramsient response. Wwith greater
clarity and dcfnition. Dexigned for all
speaker loads including electrostatic.

5o

Pre-Assembled Printed
Circuit Board

Assures fool-proof assembly in less chan 3
hours and guarantess faithful reproduction
of performance spacifications.

o

Superior Components Featuring
the A-430 Dynaco Transformer

And of course the following minimum spoci-

Hcatlons that can be exceeded by any home

construetor. . . . . .
Power Outpur: 50 watts continuous rating,
100 watts peak. Distortion: under 1% at
$0 watts, less than 1% harmonic distortion
at any frequency 20 cps to 20 kc within 1
db of maximum. Response: Plus oz minus
.5 db 6-cps to 60 kc. Plus or ‘minus .1 db
20 cps ro 20 kc. Square Wave Response:
Essendally undistorted 20 cps 10 20 ke.

. Sensitivity: 1.5 volts in for §O watts out.

Damping Factor: 15, Oucput Impedances:
8 zad 16 ohms. Tubes: 6CA7/EL-34 (2)
(6550°s can also:be used) SANS, SU4GB.
Size: 9" x 9” x %" high.

g

FPat.
Pending
DYNAKIT Mark I

Stightly  (Complete including
$69 75 h‘ her  protective' cover and
ast

all component patts

NEW! DYNA BIASEY now included in °
all Dynakits. Simplifles bias adjust-
ment and assures optimum operating
conditions.

Avalloble through leading Audio end
Elecironic Parts Distributors

DYNA CO.
DEPT. A, 617 N. 413t ST., PHILA, 4, PA,

39



LEONARD RADIO....

For the most
Versatile

Home & Industrial
Tape Recording
Applications

- TANDBERG
featuring
8 hours play on
a7 reel

Tandberg alone gives you the pleasure
of correct speed selection for varied
programs. Recording live music at 7%
IPS the Tandberg registers the full
sound spectrum zudible to the human
ear. .
Foolproof operation permits changing
from fast forward to fast rewind in-
stantaneously without tearing or even
stretching Y2 mil tapes.

Available in 2 or 3 speed models with
or without provision for foot control.

Model 2 ... . 2 speed .... $249.50
Model 2F . 2 spd, ft. control $299.50
Model 3 .... 3 speed .... $299.50
Model 3F . 3 spd; ft. control $345.50

Complele specifications on seguest.
On demonstration at our studio.

TANDBERG HI-FI
CORNER SPEAKER

The TANDBERG Corner Speaker is
only 29.4 in. high, 20.9 in. wide and
9.6 in. deep; The Wide Frequency
Range from 60 to 16,000 cycles is
provided by. its combination of 8”
speaker and a tweeter cone, both
driven from the same coil. The cone is
so designed with a metal diffusion grill
that the high frequencies are dis-
tributed over a wide angle. An excel-
lent choice for industrial, schoo! and
home applications where space is at a
premium and tastes in musical and
sound reproduction runs high.

Model 165BK ............ $66.50

Complele specifications on request,
-@n demonstration af our studio.

Mail orders filled. 25% depesit, balance C.0.D,

EONARD VN80T

SRS Yorh 7, .Y, COrriundt Y0215

And it would ve dlfficult to find a publicity
man willing to write a more pretentiousg gat
nf liner motes than penned by the colnpozer.
The fuvenile History of u Doy Rrout iy billed
a8 a bow in rhe direciion of Stravinsky's
Histoire Du Soldat. 1t §s more on the level of
I'avade nf the Waooden Snldiers.:The sound
ravges from good to a poor recording of the
solo,

Jazzville, Vol. 3 Dawn DLP1114

The aim of this series 5 to report the
rapidly evolving jazz sceéne in terms of out-
standing performonces by gome of the younger
javzmen, Vol, 3 i gplit between the Charlla
Smith Trio and the Aaron Sachs Sextet.
Snulth s A percussion specialist peeculiar to
the present day. He haz always drummed
wiftly a trlo or small group, rarely with a
bLig band, Erroll Garner, Oscar Petsreon,
Arlie Shaw, aml Jue Bushkin hend the long
1ist of name performers he has backed with
hig impeaceable technique. Now he works with
Dorothy Donegan, hut iz joined here by Hank
Jones, plawo, and Osear Petiiford, bass. He
takes only oune solo, in Flying Home, belng
content to pravide a colorful bneking to such
delicnctes ne the Jones' treatment of Have
You Met Miex Jones, and Pettiford’s impro-
visation on Body and Soul. Algo heard is
Blues for Buol, by Thad Jonmes.

Sachs Is n clarinetist who grew up in the
shadow of Benny Goodman, but lias success-
fully developed an grigingl style. Though be
alternates on ténor, hig heart iz with the
elarinet, as exprossed in the hallads Yew're
My Thyill, Why Shoulaw't I, and 4h, The
Pain, His sharper tenor is heard ou his orlg-
inals Aaron's Blues aud Platter Pie. In the
sextet are the rap!d-fire trombonist Jimmy
(leveland ;. Dick Gareia, guitar; Joe Ro-
l{amd, vibes; Anron Dell, hass; Osie Johnson,
urums,

The Jimmy Guiffre 3 Allantic 1254

Jazz instrumenmtion has becomé so varied
that there is Mrile left in the way of sur-
prises, Still, it may rake consitlerable trial
and error before a comhination iz found to
suit the special talents of a musleian, In the
past few yearz, Jimmy Guiffre has developed
1 highly personal clarinet style, marked by
a breathy tone and a subtlety of vibrats and
dynamies, the valueg of which are easily ob-
scored in the wreong framework, He seems
to have found ihe right sctfing in this trio,
where he has the good fortune to be com-
plemented by a lyric puitarist in Jim Hall
and g rhythmieally seenre basxzist in Ralph
Pena. All speak with an equal voice.

Further, thivty-six-year-o0ld Guiffre usex his
srowing talent ag arranger-composer to asrate
gome murky corners of jazz, Seven of the
nine seleettons nre of hir own vomposition,
and are mostly a refreshing Creatment of
blueg Ihemeas, The West Couast school i3 not-
able for the reflnement of sueh mnaterials
into 3 bland, cercbral mixtnre, Guiffre re-
verges this trend by going back and re-ex-
aminivg origing, allowing the springlike
breeze of Yolk muale and spicftuals to blow
an old-time flavor through his tunes.

The train theme is a recurrent one in folk
musi¢c nnd jazz, from Meade Lox Lewis’
Haonky Tonk Truin Blues, throogh Alabamy
Rounae, to Nancy Whiskey's skitlle-group ren-
dition of Freight Train. In his The Train
and the River, he plays baritone, tenor and
clarinet over the high-wheeling rbythnrs ‘to
mianke 'a Jasting contrvibution to thig litera-
ture. In (rwedad Suite and Tiwoe Kinds of
Blnes, he uses the device found in some
apirituals of contrasiing two dilferent mpods,
In sum, the album 13 au appealing compia-
tion of moods, urising from the fuudamentals
of jaxz and permenating even the ballads
This Is You, My All ond That'e the Weay It
Is. Guilfre pencils a Taconie set of liner notes,
as Qirect to the point as one of hig solos.

Hank Mobley and His All Stars
Blue Note 1544

In one of his infrequent holidays from
the Modern Jazz Quuartet, Milt Jackson pives
his vibraphone a vigorons workout with an
imaginative rbythm section. And he swings
from hia firgt unison chorus with tenor man
Hank Mobley in the convivial uptempo Re-

union. The prugram consisrg of five Mobley
originals. The diffuge 'R2ramarine and the
gay Down’t Walk are wermups for the fine
blues Lotwer Stratozphere, which has the mosi
expressive solos and would benefit from a
few more choruses,

Mobley is leard to best advantage in the
sensuous Afohley’s  Mueings, a mellow, ro-
mantiec showease for his lsorn. On drums,
Art Blakely js more subdued than usual and
Doug \Vatlns, bass, deserves mote aolo
spgee. Pianist Horace Sllver's performance is
fiappy and spontaneous. Given a chance to
stretch out, Milt drives his vibes with an
intensity less productive of the ‘best sound
than of a throbbing rhythmic line,

Buddy Collette: Nice Day _
Contemparary C3531

¥or thie past seven years Buddy Collette
hns lent his talents to the Grouche Marx
radio and television shows, enjoying a free-
dom to play Jazz with hiz own groups and
ag a sideman for recording cosdions. He ex-
hibits & flawless Jueldity on  four dnstru-
menty, projecting nn aura of effortlessmness
whiclh might pall without a creative fnir
for the unexpected. Fle plays clarivet on four
numbers, alto on three, flute on two. tenor
on one. Different rhythm sections support
him on three separate dates,

Yive originals show Nis gift for simple
impressioniatie sketches. His clarinet on A
Nice Day, his nite on Change [ft, and his
flute on Fall Winds, makes them things of
growing beauty, Collette avolds the misstep
or meaningless complexity which conld de-
stroy them. Planist Dick Shreve is credited
with Minor Deviation, a blueg for clarinet,
and coniributes u telling solo to Blues for
Howard, Other rhythm wmen include Calvin
Jaclson;, Don Triedman, Leroy Vimnegar, and
Shelley Manne Iu n fine recording by Roy
DuNann.

Solo Flight Jazz West Ceast JWC505

Eleven musielans nare given ample solo
gpace on ilen vumbers in thiz welt made
puckuge by an offshoot of Paeific Jasgz. The
smnpling ranges from tle veteran Harry 1id-
{son’s frumpet on September Dt the Nain
to the newcomer James Clay, whose tenor is
introduced on JIn a Sentimental AUnod. Thix
twenty-one-year-old discovery from Dallas,
Texns, hes an  uncompromiging,  muscalar
grvle of great promise. DBallnds comprise the
bill of fare, offering such diversoe talcuts as
Avt Pepper and Lee Konitz on altos. Also
BUAl Perkine, Riehle Kumuen, Chet Baker,
Bob Brookmeyer, Bud Shank and Phil Urso
with compatible rhythm sections. A pastel
drawing by the Loy Angelex artlst John
Altoon i on the cuver.

Jonah Jones: Muted Trumpels
Capital T839

As one In the vanguard of thi¢ visitation
of mwing to §2nd Strect, Jonalt Jones made
iz stand with Stall Smitk at the Onyx Clob.
A good twenry years later lhis siarr, up-
dated swing is te be round n few blocks
aeross town at the les3 hoisterons Iimbers.
His muied shading of a tume ond lis brassy
trumpet accents make him an enduring fig-
ure. The ten numbers span the years from
Royal Garden Blues to O the Strect Where
You Live avd the main theme from Man Wilk
the Golden Avm. Yis vocal on Maock the
Knife 33 In a class with Arms{rong's. George
Rhodes, piano: John Browne, hass; and Har-
old Austin, drums; temain in 2 tasteful bail-
ance which must have made the engineer's
task a pleasant ome.

Mat Mathews: Four French Horns
Elekira 134

That the French horn doez not enfoy 2
more prominent yosition ammong jnzz musi-
cians 15 mot beeause of any reluetance on
thelr pare to further its growlh. They admire
ita sonorous sound and rounded tene, but
are awave of the difficvities of makiug jl'
move with jazz feeling, Juliog Watkins, co-
lender of Les Jazz Maodes, and Dave Awmram
gré among the few who. have surmounted
this obstnele and can couvey the wrgeney of
gwing on the inktrament, So they were the
first to be called upon when Mat Mathews re-
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solved his desire for a date with four French
horns, supported by his accordion and Joe
Puma, guitar; M'lt Hinton, bass; Osie John-
son, drums, Studio men Tony Miranda and
Fred Klein complete the horn section.

Mathew's conception proves to be a stun-
ning use of the contrasting tonal qualities of
the horn, plus the harmonic and wnizon
values of the sertion as a complement to he
soloists, He avoids the pretentious in his
playing and in his arrangements of Come
Rain or Come Shine, On the Alamo and J
Want To Be Happy, stressing brightness and
mobility. Jis two originals featuring Hinton
on a bluex theme, and Puma on Spanish
guitar, further secure his status as a tasteful
writer., Watking, Amram and Puma each
supply one tune and are superb as soloists.
Recorded by Dave Hancock and Leonnrd
Ripley, the timbres of the horns make it the
most satisfying item soundw'se in the label's
new jazz catalogue.

Sonny Rollins Blue Note 1542

When a jazz musician consolidates his in-
fluences and beging to move ahead on his
own, he enters a stage of his development
of most interest to the student of jazz. Since
he left Chicago in early 1956 with the Max
Roach group, twenty-seven-year-old Sonny
Rollins has gone through sueh a phase to
become the most important new voice on the
tenor saxophore. And there is no indjcation
in this representative album that his growth
is nmot going to continue. The four origlnals
display his restless, incigive style at length,
Decigion is a minor blues theme, 13 bars long
ingtead of the traditional 12, and is followed
by the medium-tempo Blucsnote. Plain Jane
and Sonnysphere ave fleet exercises, the latter
containing bits of I Got Rhythm and Honey-
suckle Rose.

His slowly unfolding treatment of the bal-
lad How Are T'hings in Glocca Morra Is an-
other part of his personality. In the close
recording, he broods over it as searchingly
as Coleman Hawkins might, wringing out
every drop of sentiment. When some com-
pany prevails on him to embroider enough
ballads for an album, he is certain to reach
a commercial success that will dismay his
jazz fans. In the admirable guintet, Donald
Byrd plays trumpet; Gene Ramey, bass:
Wynton Kelly, pinno: Max Roach, droms,

The Gerry Mulligan Quartet
Pacific Jazz PJ1228

A paunse in the travels of the Gerry Mulli-
gan Quartet permitted this potent recording
last December in the precincts of Boston's
Storyville. Though there are some introspec-
tive moments, auy lassitude on the aundience's
part is dispelled by the holiday gaiety of four
of the originals. Bob Brookmever's Rustic
Hop is a bucolic romp and, on his Open
Country, his valve trombone would rejuvenate
a flagging Broadway chorus line. Aulligan's
Baveebida Bwobbide is a stimulating exeursion
for his baritone sax, and Bike Up the Strand
is 2 memento of his recent European tour,

Another facet of the Mulligan personality

emerges a8 he utilizes the piano in the re-
vealing blues study Storyville Storw. 'The

standards Birth of the Rlues, Baubles, Ban-
ples, and Beads and That Old Feeling are
projected in the concenfrated form of com-
munication that makes for the best chamber
jazz. Rhythm wmen are 1’11 Crow, bass, and
Dave Bailey, drum=s, Father Norman O'Con-
nor examines the ematonal ties between jazz
and modern art in the liner notes.

Quintet of the Hot Club of France: Swing
From Paris London LL1344

The Quintet of the Hot Clnb of France hns
a secure place In Jazz history as the first
of the modern ehamber zroups and asx the
first European group to draw the admiration
of American musicinng and crities. It is not-
able for the presence of Django Reinhardt,
the Incomparable gypsy guitarist, who did
much in its pre-electric days to free hig in-
strument from its limited rhythm role, In 2

donzen numbers recorded between 1937 and
1939, his technical =xkill stands up to the

test of time, The tense gwing of Stephane
Grappelly is less indestroctible, but has yet
to be surpassed by nnother violinizt., Superior
sound for the period. PS
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THE AUTOMATIC RECORD g

The problems of dust, lint, and static buildip on phonograph records and pickup styli have
been solved by this ingenions new investtion whicl cleans the record as it is being played. The
plush pad, mownted on its own arm (above), is slightly moistened with the special, harmless

activating fluid supplied in a replaceable applicator. This helps to loosen groove dust and
dirt, which is then collected by the nylown brusl and pad. It also eliminates the static charge
present in all records. Every point on an LP record is cleaned by the wide pad approximarely

oste hundred times during a single play. Only $5.75 complete with fluid !

Electro-Sonic Laboratories, Inc.

Depr. A + 35-54 Thirty-sixth Street = Long Island City 6, N. Y,

FOR LISTENING AT

ITS BEST

AT LAST!

The book you have waited
for solong —

EDGAR M. VILLCHUR'S

HANDBOOK OF
SOUND REPRODUCTION

For over two years, this material ran in con-
secutive issues of AUDIO and was followed
avidly by every reader. Now available in
book form, with corrections and minor revisions, this material will be recog-
nized as the basis of a thorough course in sound reproduction, Covers the
subject from the elements of sound to individual chapters on eaph of .the
important components of a sound reproducing system. Ready for immediate
delivery, $6.50 postpaid (Foreign, $7.00 postpaid) .

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division
P. 0. Box 629, Mincola. N. Y.

........... copies of Villchur's HANDEOOK OF SOUND
REPRODUCTION. | enclose check [] money order[d for
$6.50 each.

Please send me

Name

———————————— ——————— —————— {——————
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Are you Boom Conscious?. ..
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BRADFORD & COMPANY, 27 East 38th Street, New York 16, N. Y.
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TAPE RECORDERS

AND

TAPE RECORDING

"TAPE RECORDERS

AND
TAPE RECORDING
By.

Harvold D. Weiler
Author of

“High Fidelity Simplified"

The first complete book for the home recordist. Tells why, how,
and what in easily understood language—not too technical, yet
technically accurate, Covers sound, raom acoustics, micro-
phones, microphane techniques, editing and splicing, sound
effects and how to make them, maintenance, and adding sound

to slides and home movies,

RADIO MAGAZINES, INC., Book Division

P. O. Box 629, Minvcola, N. Y.
copies of Weiler's TAPE RECORDERS AND TAPE RE-

CORDING. | enclose check (] money order (]. (] Board cover, $3.95,
[ paper cover, $2.95.
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INTERMODULATION

(from page 25)

would narrow down the intermodulation
distortion components considerably.
These components can be further nar-
rowed down when it is observed that
higher order sidebands and harmonics
are outside of the audio range of 20 to
20,000 ops. For this diseussion, it will be
satisfactory to use the two fundamentals
and their sidebands as the sole factors
contributing to intermodulation distor-
tion. In the meantime, if should not be
forgotten that this all encompassing fea-
ture of IM is that it gives excellent cor-
relation with listening tests.

The exact process for the creation of
a vanation in the amplitade of the high-
frequency wave due to the modulation
by a lower frequeney can be seen in Fig.
4. Here, the high frequeney is superim-
posed on the lower frequency in the grid
input cireuit. Due to the nonlinearily of
the grid input voltage to plate output
current characterigtie, there is a varia-
tion in the high-frequency amplitnde in
the plate circuit of the tube. The regnlt-
ant amplitude of the high frequency
component is shown below the output
wave as a modulated signal. The ansaly-
sis of this signal is indicated wunder
MODULATION above.

Testing for Percentage LM Distortlon

There are two general standard meth-
ods used for measuring intermodulation
distortion. The first, known as the
SMPTE method (Society of Motion Pie-
ture and Television Engineers) mixes
two sine waves in an ampliifier. A low
frequeney, ranging from 50 to 100 cps
is mixed with a high frequency of about
7000 cps, and fed together into an ampli-
fler. The ratio of the amplitndes of the
lower frequenay to the higher frequency
is fixed at 4:1. The resulting degree of
modulation determines the percentage
of intermodulation distortion present
in the amplifier under test.

A second method in use is the CCIF
test (International Telephonie Consulta-
tive Committee). Here, two signals of
equal amplitnde are fed into the ampli-
fier under test. The two signals have a
small difference frequency such as 100
eps. Thus these signals can be 7000 and
7100 eps or 8300 and 8400 cps, and so
on. The resulting difference frequency of
100 ¢ps due to non-linearity is the meas-
ure of the percentage of intermodulation
distortion.

Both methods of measarement arte nse-
ful in their own spheres.

Amplifiers exhibit different amounts of
nonlinearity at different parts of the
frequency baud. Since the CCIF method
measures the low-frequency distortion
component due to the distortion in the
higher frequencies, the nonlinearity at

AUDIO e AUGUST, 1957



these higher frequencies of the audio
spectrum is observed here.

The SMPTE method utilizes a strong
low-frequency signal and a weak high-
frequency component. The difference fre-
quency is of a high order of magnitude.
Thus, this method will indicate the effect
of low-frequency nonlinearity on a high
frequency.

Equivalent Sine Wave Power

This derivation assumes the use of the
SMPTE method where two signals with
amplitude ratios of 4 to 1 are used.

Assnme a signal of 1 volt is superim-
posed on a signal of 4 volts. The peak
voltage applied would then be 5 volts,
(See Pig. 5.) Sinee power is propor-
tional to the square of the voltage (P =
E2/R), the equivalent power output is

Anotheo' reason why today’s
fastest selling high fidelity
record changeris

Collare

* Accurate Speeds—

factory pre-set and tested

for less than 0.25% rms wow and
flutter content measured

at 3313 rpm...specifications unmatched
in the field.

eeds

For other features and new popular price, see your
hi-fi dealer or write Dept. A-08

Fig. 5. Waveform of a 1-volt high-fre-

quency signal superimposed in a 4-volt

low-frequency signal. This is the usual
form of intermodulation test signal.

proportional to (5/4)? times the power
at the 4-volt output.

The real power ontput is not the peak
power. Both frequencies deliver their in-
dividual amounts of power to the ampli-
fier’s output. The true power output is
actnally the sum of the powers delivered
by each frequeney component. In this
case, the output power is proportional
to (4 volts)2+ (1 volt)2.

However, distortion refers to the peak
power output which is proportional to
5%, The ratio of the peak power to the
actual power is 52/(4%+12) =25/17, or
1.47. Thus to find the peak power, the
actnal power indicated on the meter
when making the intermodulation {est
is multiplied by 1.47. Amplifiers are
rated at this peak power, commonly
called “Iquivalent sine-wave power."”
This refers to the power in a sine wave
signal whose peak voltage equals the
peak voltage of the IM signal.

Typical IM Analyzer

Figure 6 shows a theoretical schematie
of an IM analyzer and the method by
which it operates.

(A) shows two signals having an am-
plitude ratio of 4:1 combined and fed
into the andio amplifier. Coming out of
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THE QUESTION: Do you know where you can find information about
the current articles in magazines about microwaves, loudspeakers, television
repairing, electronic musical instruments, traveling-wave tubes, transistor
amplifiers, oscilloscopes, or any other electronic subject?

(TROD

FORMERLY

RADIOFILE

Not a new publication, but one which for over ten years has served engineers,
libraries, experimenters, researchers, hobbyists, radio amateurs, radio and TV
repairmen, and anyone else connected with radio or electronics. Covers radio,
television, electronics, and related subjects, and published bi-monthly as a
cumulative index throughout the year, with the last issue of the year an
Annual which may be kept as a permanent record of all electronic periodical
literature.

LECTRODEX—the electronics mdex—is now published by Radio Magazines,
Inc., and has been expanded to include the contents of twenty magazines in
the radio and electronics fields. Sold by subscription only, $3.00 for one year,
$5.50 for two years. Back Annual issues are available from 1946 through
1955, 50¢ per copy. Subscribe now and know where to find the information
you often need so badly.

RADIO MAGAZINES, INC.
P. O. Box 629, Mineola, N. Y.

THE ANSWER:
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This is our
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, V4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

® Audio

® Broadcasting equipment
® Acoustics

® Home music systems

® Recording

@ PA systems

® Record Revues

{Please print)
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the audio amplifier are the two signals
modulated, with the amplitude of the
high-frequeney signal varying in accord-
ance with the low frequency. The high-
pass filter in the analyzer eliminates the
low-frequency component and passes
only the high frequency which has a
low-frequency  amplitude  variation
caused by the distortion in the amplifier.
This modulated signal is used to set the
reference voltage level for a vacuum-tube
voltmeter. The modulated signal then
passes through a detector similar to that
found in a radio receiver. The resultant
signal is the low-frequency component
which originally modnlated the high
frequency. The low-pass filter bypasses
any of the high frequency left after de-
tection, with the result that only the

modulating low-frequency component is
left. This component is a measure of the
actual amount of intermodulation distor-
tion ereated by this amplifier. Feeding
this signal to the VI'VM, and comparing
this with the original amplitude of the
modulated signal, indicates the percent-
age of intermodulation distortion.

To specify IM distortion by itself is
not enough. The method used for testing
is significant. IM distortion measured
by the SMPTE method below about 2
per cent cannot readily be detected by
the ear. Valves measured by the CCIF
method can not be related directly to
those obtained by the SMPTE method.
To deseribe fully the distortion present
in an amplifier, both harmonie and IM
distortion tests should be made.
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Fig. 6. (A) Arrangement of generators and amplifier for making IM tests. (B) Simpli-
fied schematic of IM analyzer. The percentage of IM distortion is equal to 100 x (out-
put voltage/set-level voltage).

TREBLE AMPLIFIER

(from page 16)

marginal rating for a given job will be
overloaded when RC filtering is em-
ployed.

The resistor labeled R in Pig. 5 must
be chosen so that 260 v.d.c. is delivered
to the amplifier, One may not be re-

quired. Positive heater bias of one-tenth
the plate voltage is provided by the
bleeder network. The bypass capacitor
grounds the center-tap of the 6.3 v.a.c.
winding to audio freguencies and must
not be omitted if hum is to he minimized.
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Conclusion

The writer is of the opinion that a
high-quality playback system requires
the employment of a dunal-channel am-
plifier. A high-level dividing network
cannot operate satisfactorily unless each
filter section is terminated in a pure
resistance of appropriate value. The
driving-point impedanece of a speaker
is ecomplex and funectionally related to
frequency. It may bhe predomiuately re-
active at some frequency in the pass
band. This accounts in part for the fact
that dual loudspeakers employing high-
level dividing networks do not always
sonnd right. Construetional details cover-
ing an excellent dual channel amplifier
were presented in reference 1, I'he use
of the treble amplifier deseribed in the
present article will reduce the cost of
the system with no saerifice in perform-
ance. When used to drive the writer’s
speaker,* which is located in a room of
modest size, the obtainable sound inten-
sity level approaches the threshold of
pain over the entive frequeney range of
the speaker.

The availability of a high-quality sin-

i Charles W. Tarrison, Jr., ‘‘Coupled
londspeakers,’’ 3rd Audio Anthology, Radio

gle-ended transformer makes it desirable
to re-examine the utility of single-ended
amplifiers for high-fidelity applications
when high power output it not a re-
quirement. The advent of tubes with high
transeonductance, sueh as the Mullard
EL-34 and Tung-sol 6550, which result
in high power sensitivity and low drive
requirements, makes it highly desirable
for transformer manufacturers to pro-
duce a line of transformers capable of
carrying the plate current in the primary
winding and that ave comparable in
performanee to those manufactured for
push-pull application. It should be pos-
sible to obtain easily 10 watts of power
output from a single-ended amplifier
employing only two stages. The cirenit
is not complicated and there is no ve-
quirement for a phase splitter. Large
values of negative feedback may be ap-
plied and the amplifier will remain un-
conditionally stable if the output trans-
former is properly designed. Admittedly,
it is somewhat more diffienlt to design
a good transformer for single-ended out-
put stages than for push-pull applica-
tion. But the Triad Transformer Corpo-
ration has made a good start in produc-
ing the model HSM-79 transformer, and
this should serve as a challenge to other

Magazines, Ine. (1955) pp. 101-105. manufacturers in this field. ®
POWER SUPPLY
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Fig. 5. Power supply featuring RC filtering.

AUDITORY PERSPECTIVE

(from page 21)

loudness difference into a given angle,
even though the difference is produced
by a combination of similar sounds from
several directions, the angle from which
the reproduced sound seems to come can
be obtained from the computed loudness
difference by reference to Fig. 3.

To verify this theory for a two-channel
system, lines were drawn on the pick-up
stage representing a constant distanece
ratio to the two mierophones. These
curves are shown on Fig. 4. Since the
ratio of the distances to the two miero-
phones along any one of these curves is
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a constant, the difference in level at the
microphones of a sound produced along
on any one curve will also be constant.
This difference in level, which is marked
on the curve, will be earried through to
the loudspeakers and will cause a differ-
ence in londness in the two ears of a lis-
tener.

These differences of loudness in the
two ears of a listener were calculated
for a listener position along the center
line of the auditorium and a distanee in
front of the stage equal to the separation
of the loudspeakers. From these calen-

How to

increase and enrich your

understanding of music

In this stimulating new book for the layman
who wants to understand music more fully
for complete listening enjoyment, the author
shows you plainly how to evaluate your musi-
cal impressions and how to discover the spe-
cific musical elements and processes which
create them. Filled with musical examples,
the book provides tools for analyzing, evalu-
ating, and appreciating music of all periods.

Just Out!

MUSIC:

The Listener’s Art

By LEONARD G. RATNER
Professor of Music, Stanford U.
370 puges, 6 x9, 158 Musical Excerpts
18 illustrations, $7.50
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sound—how loud or
strong, what level or
pitch, and the special
colors — are presented
through the analysis of
works of such compos-
ers as Beethoven, Ravel,
Mendelssohn, and Mo-
zart. Next the move-
ment of musical sound
is assessed—how fast,
how smooth, how regu-
lar or irregular, how
gentle or forceful. The arrival of the move-
ment itself—gentle, forceful, clear, doubtful,
tentative, final—is also discussed.

Once acquainted with the devices used by
composers 1o stir the listener’s feelings and
senses, you are introduced to music through
the ages, with explanations of how musical
forms bave evolved from the earliest medi-
eval p!njn song 1o modern experimental
compositions.
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startling Sllence
for the perfectionist
ercoedten’t

TURNTABLE

The hush of an empty church, even .hough
the synchronous motor ia running — this ia
the Connoisseur, crafted in traditional
English quality. Precision machining assures
pure sound reproduction. Non-magnetic, 127
lathe-turned table; precision ground spindle;
phosphor bronze turntable bearing; *29,
variation provided for all 8 speeds; hyster-
esis motor. $110.00

TURNTABLE: Rumble—better than 50
db down; Wow—Iless than 0.16% of
rated speed Dimensions: 13%x156%”.

PICKUP: Frequency Response — 20-
20,000 cps £2 db at 33% rpm; Effec-
tive Mass—4 mg; Impedance—AOO
ohms at 1000 cps.

“Dynabalanced” tone arm with Mark II
super - lightweight pickup
w/diamond stylus

2 $49.50
-]

w/sapphire stylus
$34.50
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ERCONA CORPORATION
( Electronic Division)
551 Fifth Ave., Dept. 83, New York 17, N, Y.
In Canada: Astral Electric Co. Lid.
44 Danforth Road, Toronto 13
Circle 46A

GIBSON GIRL® TAPE SPLICERS

l. Semi-Pro SP.4 § 3.50
2. Junior TS-4JR 6.50
3. Standard 15-4STD 8.50
4. De luxe TS-4DLX 11.50
5. Industrial (5 sizes to 1) (net) 55.00

ROBINS PHONO AND TAPE ACCESSORIES
b. Splicing tape ST-500 $ .3
7. Jockey Cloth ‘or Tapes JCY! 1.00

8, Tape Threader .58
9. AUD-O-FILE AF 50 (net) 23.99
10. Changer Covers CCHN2 2.00
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lated differences in loudness in the two
cars and Fig. 3, the angle from which
the sound should apparently come was
obtained, and these angles are also
marked on the eurves. A person speaking
anywhere along the curve for a 6-db level
difference, therefore, should appear to
the listener to be at an angle of 15 deg.
Actual tests bore out this relationship
faivly closely. Moreover a speaker on the
6-db curve, appearing 15 deg. off the
center, would appear to the listener to
move to an angle of 8 deg. if the differ-
ence in level was decreased to 3 db by a
manipulation of the amplifiers. In fact
many of the effects of walking about the
stage can be duplicated by volnme ma-
nipulation as the person speaking walks
back and forth along the center line of
the stage. Althongh the observed and
caleulated angles agreed fairly well for
cenfral observing positions, the apparent
source shifted more rapidly toward the
nearer loudspeaker than computation
predicted, as the observer moved toward
the side of the auditorinm.

and
and
and

Similar eurves were ecalenlated
tried out for a three channel system,
a similar correlation of obsexrved
calenlated positions was found.

These eurves were all ealeulated on
the basis of sound of equal quality at
the two mierophones. If the quality dif-
fered materially—if one microphone
picked up mostly direct sound and the
other reverberant sound, for example—
the localization by the observer would be
quite different. It was found, for ex-
ample, that if the right mierophone
picked np mostly direet sound and the
left, reverberant sound, the sound wonld
appear to come from the right loud-
speaker until the level of the left
speaker was raised 10 db. In general the
localization tends toward the channel
giving the most natural or close-up re-
praduction.

These tests proved conelusively that
very good localization could be obtained
by a three-channel system, and that two-
channel reproduction gave good angular
localization although the distance locali-
zation was not entirely satisfactory for
central positions. In the application of
anditory perspective to the reproduction
of orchestral musie, the satisfactoriness
of the two- and three-channel systems
is even greater than indieated by the aec-
curacy of the loealization. The enhanced
aesthetic appeal obtained from an audi-
tory-perspective reproduction of an or-
chestra is not due so much to an accurate
localization of the various sounds as to
a general effect of space distribution,
which adds a fullness to the over-all
effect. For this reason either two- or
three-channel reproduction in auditory
perspective is very satisfactory for or-
chestral reproductions.

CLANIFIED—

Rates: 10¢ per woed per Insertlon for nontommereial
advertisements; 25¢ per word for commersial adver-
tisements. Rates aro net, and no disconnts will b
allowed. Copy mast bs ateompanled by remittanes la
full, and must reach the New York offics by the Arit of
the month preceding the date of Issme.

THE AUDIO EXCHANGE has the largest
selectlon of new and fully guaranteed used
equipment. Catalog of used cquipment on re-
quest. Andio Lxchange, Dept. AB, 159-19 Hill-
side Ave,, Jamaijea 32, N, Y. AXtel T7-T577;
367 Mamaroneck Ave,, White Plains, N, ¥, WH
S-3380; 836 Flatbush Ave.,, Brooklyn, BUck-
minster 2-5300.

LOOKING FOR CLEAN RESPONSE TO 20
CYCLES? Listen to the radically new Racon

YHE-C” 157 foam suspension speaker. Racon
I Im,trk Co., Ine., 1261 Broadway, New York
¢ [ 0 A

HIGH FIDELITY SPEAKERS REPAIRED

Amprite bpc.lker Ser\'lce

70 Vesey St., New York 7, N. BA T-2580

Long Playing records 20 to 50%
digcounts ; brand new, factory fresh; un-
played s all labels. Send 20¢ for catalog to
Record Discount Club, 1108 Winbern, Houston
4, Texns,

6-Element BROAD-BAND FM ANTENNAS.
All seamless aluminum, $10.95 ppd. Wholesale
Supply Co., Lunenburg 10, Mass.

DISGUSTED of “HI” Hi-Fi Prices?
Unusual savings on all your high fidelity re-
quirements. Write Now. Key Blectronies Co.,
120 Liberty $t., New York 6, N. Y.

DISCOVER our “SIX UNIQUE SERVICES"
and Rock Bottom Prices on Hi-Fi; Sterco.
Write the Silver Trumpet, 406A Walnut,
Alexandrin, Indiana.

Electric 535 drivers
(three), excellent. 335.00 each. I.O.B. Los
Angeles. Arthur D. Tisher, 833 South Duns-
muir, Los Angeles 36, Cnlit.

SALE

SAVE! SAVE! on the finest in Hi-Fi com-
ponents. All equipment brand mew in factory
sealed eartons. Don't delay, write for free list
today. Downey Hi-Ii, P.O. Box 2065, Downey,
Calif.

CUTTER-PLAYER. Almost
“Challenger” ($500.00 List)
Aunio, Box 801.

PORTABLE
New Rek-O-Kut
I'or Sale, rensonable offer.

TANNOY in 22 cu. ft. sand-loaded
infinite baflle, beautifully finished walnunt,
2195.00. J. Albert, 133-33 230 St., Queens,
N. Y. LA 5-8065.

157"

Add  “Presenve” (o Hi-Fi, Radio with
KLIPPON Celling, Corner, Enclosure, Use in
OTHER Rooms, Patio too. Klippon $§19.95
uses any 8§” spenker, recommend R.A. avail-
able nt $10.95. Jnst clip-it-on. Nothing else
needed. Arthur JI. Crawford, 150 E. 79, New
York 21, N. Y. LB 5-5020.

IFOR SALE: $300 cabinet; eutouts—tuner,
changer, turntable, etc. $65. Frank York, 114-
348 196 St., St. Albans, N, X,

EMPLOYMENT

High TFidelity, Sales, Purchasing, Corre-
spondence ; 8 years experience ; desire contact
with representative, manufacturer, or any al-
lied industry ; no retail. Aupio, Box 802,
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PROFESSIONAL
DIRECTORY

'{
|
UNHAPPY WITH '
“BI” HI-FI PRICES?
Write us your Hi-Fi necds now
DEPT. AA

KEY ELECTRONICS CO.
=120 LIBERYY ST., K. Y. 6, N. Y.

Circle 47B

PROFESSIONAL RECORDING SERVICE

Tapes made, copied, masters cut, processed,
pressings made — short runs our gpecialty —
al AMPEX 300's Telefunken & Altec,
HYDROFEED Lathes, monofusion presses.
Components Corporation, 106 Main St.,
Denville, N, J. Phone: ROckaway 9-0200

i

7480 Melrose Ave-Los Angeles 46,Calif-WEbster 3-8208

Circle 47C

'go«-&.'««aadégf Sence 194¢ ~

HOLLYWOOD ELECTRONICS

DISTRIBUTORS OF HI-FI COMPONENTS

L2 e LUSsS INvLL Y

Circle 47D

CANADA
High Fidelity Equipment

Complete Lines o Complete Service

Hi-Fi Records — Components
and Accessories

LECTRO-VOICE
SOUND SYSTEMS

14 DUNDAS SY. WEST. TYORONTO, CANADA,

Circle 47E

inest in Hi-F'i

featuring g/ﬂ'ﬂ%ﬁ.‘: ©

HIGH FIDELITY COMPONENTS

SOUND

CORPORATION

B20 W. Olympic Blvd. - L. K. 15, Calif, - R1 7-0271
Circle 47F

HIGH-FIDELITY HOUSE

Most complete stock of Audio
compoenents in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadens 1, Calit.
Circle 476

R
antenna systems

High galn Breadband Yapl for max. seasitivity to both

72 and 300 shm Input. Deslgnod for fringe FM.
APPARATUS DEVELOPMENT CO.

Dept. € Wetherstiold 9, Connecticut

Circle 47H
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Indusiry Noled ...

REK-0O-KUT PURCHASES

audio industry were joined recently when
the Audak Comypany was purchased by
Rek-O0-Kut Company, Inc. According to
George Silber, Rek-O-Kut president, pro-
duction of all Audax units will be trans-
ferred to the new Rek-O-Kut plant which
was opened in July. The trademark Audax,
oldest in its field, will be continued and
a new corporation to be known as Audax,
Inc., will be formed as a division of Rek-
O-Kut, Mr. Silber will be president of the
Audax division, and Maximilian Weil,
founder of the Audale Company, will act
as consultant and creative engineer. The
Audax division has developed a mew car-
tridge of revolutionary design which will
be marketed within the next few nionths.

AMPEX ACQUIRES ORRADIO IN-
TERHST. A joint statement issued by
George 1. Long, president of Ampex Cor-
poration in Redwood City, Calif.,, and J.
Herbert Orr, president of ORRadlo Indus-
tries, Inc., Opelika, Ala., disclosed that
Ampex has acquired a 25-per cent interest
in the tape-making firm. Team effort by
engineering and research faecilities of
Ampex and ORRadie will be directed
primarily toward the production of high-
est possible quality magnetic recording
tape for audio, video, and computer use.

AUDIO FIDELITY ANNOUNCES NEW
LATIN LINE. In an effort to bring to the
American market some of the best re-
corded Latin-American music, Audio Fi-
dellty, Imc., announces negotiations have
been completed with Musart of Mexico for
the production and release of the Musart

label in the United States. Sidney Frey,
president of Audio Fidelity, Inc.,, in in-
troducing the new 12-inch album line,

stated that the discs are recorded in true
hi-fi and will be manufactured in this
country to the same exacting standards
as are Audio Fidelity records. The records,
protected by glassine envelopes inside at-
tractive 4-color jackets, are now being
released through the firm's present roster
of independent distributors.

G-E REORGANIZES HI-FI SETUP.
The General Electric Company has rve-
organized its high-fidelity sound compo-
nents operations. Responsibility for engi-
neering, manufacturing, and marketing of
hi-fi products has been transferred from
the company’'s receiver department in
Syracuse to its specialty electromic com-
ponentsg department in Auburn, N. Y. The
current G-IS hi-fi line will be expanded in
the near future, according to Edward L.
Hulse, general manager of the department.

PERMOFLUX RE-LOCATES. L. M,
Heineman, president of Permoflux Prod-
uctzs Company, announces that all of the
firm's engineering, manufacturing and
sales offices are now concentrated in its
new 31,000-sq.-ft. plant in Glendale, Calif.
FPermoflux manufactures high-fidelity
loudspeakers, headphones, transformers,
microphones, receivers, induction pickups,
transistorized amplifiers, intercom sys-
tems and power supplies. Manunfacturers
and distributors are asked to direct their
inquiriex on Permoflux products directly
to the attention of the sales department.

IF YOU ARE MOVING

Please notify our Circulation Department
at least 5 weeks in advance. The Post
Office does not forward magazines sent
to wrong destinations unless you pay ad-
ditional postage, and we can NOT dupli-
-cate copies sent to yau once. To save
yourself, us, and the Post Office a head-
ache, won't you please cooperate? When
notifying us, please give your old addrass
and your new address.

Circulation Department
RADIO MAGAZINES, INC.

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

AUDAK.
Two of the most respected names in the

™
|\
:,' \

HEN the AR-1 speaker system first made
Wi(s appearance on the hi fi market, our
published specifications were sometimes
greeted with skepticism; for a speaker to per-
form as claimed, particularly in such a small
enclosure, was contrary to audio tradition.

Now, two years later, the AR-1 is widely ac-
cepted as a bass reference standard in both
musical and scientific circles. There is general
understandiag of the fact that, due to the pat-
ented acoustic suspension design, the small size
of the AR-1 is accompanied by an advance in
bass performance rather than by a compromise
in quality.

The AR-2 is the first application of the acoustic
suspension principle to a low-cost speaker sys-
tem. Prices are $89 in unfinished fir cabinet,
$96 in mahogany or birch, and $102 in walnut.

We would like to suggest, as soberly as we in-
vite comparison between the AR-1 and any
existing bass reproducer, that you compare the
AR-2 with conventional speaker systems which
are several times higher in price. No allowances
at all, of course, should be made for the AR-2's
small size, which is here an advantage rather
than a handicap from the point of view of
reproducing quality.

Literature is available on request.

ACOUSTIC RESEARCH, INC.

24 Thaorndike St, Cambridge 41, Mass.
Circle 47A
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SAVE %2 — PAY PART-BY-PART — HAVE FUN
Assembling the SCHOBER

ADVERTISING ELECTRONIC
IN D E x in KIT form

[ ]
|
|
| | Acoustic Research, Inc. ..........cuun 47
Allied Radio Corporation ............. 48

Altec Lansing Corporation . ........... 3

Apparatus Development Corpcration ... 47

AUTAKRECORFANY. B oo i u b by 10 5o 8 s, 34 - ! J ol T T X
3 e Y o Now you can afford a real, full concert organ, just
Audio Fidelity Recordings ............ 29 like those made by the foremost organ manuface
X 3 turers, Because over % the cost is saved when you
Audiogersh Corpcration ... ... Tt 6 7 assemble it yourself. And it's REALLY EASY: only
24 separate units, all with printed circuits, and
\ 14 detailed-to-the-smallest-step insiructions. In addi-
preamplifier, complete '$168 Bell Telephone Laboratories .......... tion, you purchase each of the 24 kits when you are

el i g Bogen, David Company, Inc. ...... Cov. |l ready for it — and can aford it.

You'll get a real kick oul of putling the Schober

2/ Bradford & Company .........cou0ucun 42 Electronic Organ* together — and thea sitting down
: WEx @fé. /”); y ! - and pulling the stops for Strings, Trumpets. Clar-
L¥ British Industries Corporation . facing p. 1, 3 inets, Diapasons, Flutes, etc. Elactronic Percussion

. $198* { optional; chimes available.
??// e T8 g e NP e o EeThaneRe Compact CONSOLE
[tectrorins ?//70:14)’&0% ! B 7 .
. | | | Collarc Record Changers . ........... . 43 One of the many exclusive fealures of this excep-
$90* EailafeEReCOId I ChAN s tional organ is the handsome console, in a wide
{ | Components Corporation ............. 47 variety of finishes. It is equally at home in a tradi-
* slightly higher west of tional or modern setting, and takes little more space

than a spinet piano.

the Mississippi DYMe - COMPANYS w s ot - - == 10 tae e ianl b 29 ! e e

: : Complete descriptive booklet and price list are
write for literature EICO v.vvniiiiiiiiiiiinnns, Cov. IV available on request. And, if you wish to hear the

: . =1 lorious pipe organ tone of the Schober Electronic

maraniz company | Electro-Sonic Laboratories, Inc. ,...... 1 Srgpn, a 10" long-playing demonstration recording is

i . (27 1 Electro-Voice Sound Systems ......... %7 available for $2. This is refundatle when you order.

25.14 Brogdway Long Island City 6, N. Y. Write today and see what a fine instrument you can
Ml g X Elgin National Watch Comparyy ....... z4 get at such a great saving.

Etcoha Corporationi o . sh - smret g e s 46 The SCHOBER . ORGAN CORP.

| 2248-K Broadway, New York 24, N. Y.
———te Fisher Radio Ccrporation ....... St o I SH "Designed by Richard H. Dori

~ Circle 48A = i
Fukuin Electric (Pioneer) ............ 0 Clrcls 48C
Heath Ccmpany ...... ek o o ) R
High Fidelity House ........ ¢ 0canes 47
Hollywood Electronics ....... . v.vuven 47
AI.“ED'S = - . lansZen Speakers (Neshaminy Electronic
° 50T o G BT R ey T e W ¥ 7
OWN - o .
SENSATIONAL knlg ht_kl‘ Key-Electronles €05 - imhile el vl b e 47
HI-FI FM TUNER KIT Kierulff Sound Corporation ........... 47
Y-751 » With Deluxe Custam Cabinet
$ 75 ¢ AFC &Flywheel Tuning Control Lansing, James B., Scund, Inc. ... Cov. Il
® Printed Circuit—Easy to Build 4 40
s Trua Hi-Fi Response for Less Leonard Radio, Inc. .....c.ovivnninnns 3 )
‘The best-looking, best-performing tuner kit Cancer can’t strike me,
your money can buy. Covers 88 to 108 mc; Marantz COMPany «..vuireesanernns i 4B

features AFC; pre-sdjusted RF coils, pre-aligned
IF’s; cascode broadband RF amplifier; drift-

I'm hiding.

Minnesota Mining and Manufacturing

coropensated oacillator; lighted pointer. Sensi- W | | Company ».....oorerinnrrronnrns 4,
tivity better then 10 mir_rovolt.spofor 20 db of &AL -
%u.i_el‘mg across entire band. Ideal for use with
wﬁntlhgh;ﬂlgéz_?&‘:rﬂ?wﬁm Pﬁé;;;lz!ml;ﬁg North American Philips Company ..... 32
build. Shpg. wt., 12 lba. . 537 75
Model Y-751.Net F.0.B. Chicago, only = Pickering &6 Company ..............- 13 X 2
SUPPLE ; i i
MENT Pilot Radio Corporation .............. 25 %1.. A C&nce’l‘?
Send for Itl Lists ali the low-cost Professional Directory ............... 47 -
Knight-Klts, plus top values in The American Cancer
:::i's::::’z'::::'q:'i:;‘:::““eu’ ST A T el T e el R 37 Society says that too
FREE — WRITE TODAY! Robins Industries Corporation ........ 46 many people die of it,
NEEDLESSLY ! That’s why
ALLIED RADIO Sargent-Rayment Co. .......... ., ., 36 I have an annual medical
ALLIED RADIO, Dept. “17-H7 Schober Organ Corporation ........... 48 checkup however well I
I'DOOSeN:iv'JI::anAv: CI;:cago 80, 1. Sherwced Electronie Laboratory, Inc, ... | {;GL I I‘nlow ihe :even
it . Y=751. " &
mgloudnar ; 2 oS SHOrERBro ers, M e e na s s b s (3 A 31 (;nge} “‘gnta’ S 7';d
O Send FREE Supplement No. 165 2 ze7? Sk 3}0”7”" :
Triad Transformers Corp. ............ 2 ano’ matzon,_ get it
Name from my Unit of the
i i d L | " 23
Address = sl e i i AMERICAN CANCER SOCIETY .
Circle 488 {
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NEW! 12-WATT Williamson-type HIGH
 FIDELITY INTEGRATED AMPLIFIER HF12

with Preamplifier,
Equalizer &

) ”comrol Section
| KIT*34% WIRED *577°
Compaet, beautifully packaged & styled. Provides
complete “front-end” facilities and true high
fidelity performance. Direct tape head & mag-
netic phono inputs with NARTB (tape) & RIAA
5'9“1'*0? feedback ﬂua_](ﬂ,l‘ions. 6-tube circuit,
ual triode for vaviable turnover bass & treble
feedback-type tonc controls. Output Power: 12
WEONL, 25 W pk. IM Dist. (60 & 600 cps @ 4:1)¢

15% @ 12 wi 0.56% @ 6 w; 0.3% @ 4 w.
h-e; a1 0.5 db 12 cps — 50 ke; 12 w:
0.5 db 25 cps — 20 k¢, Harmonie Dist: 20 eps:

56 @ 4.2 Wi VE% @ 2.5 w; 30 eps: 29 @ 11 wi
b i 3 Wi 40 opst 1% @ 12 w; 4% @ 9.8 w;
2000 cpsr V2% @ 12 w; 10 ke: 1% @ 10 w; 145
@ 6 W. Translent Resp: excellent square wave

- reproduction (4 usec rise-time); negligible ring-
ing, rapid settling on 10 ke square wave. Invorse
Feedbacks 20 db. Stabllity Margin: 12 db. Damp-
ing Factor: above 8, 20 c¢ps — |5 ke. Speaker
Connections: 4, 8, 16 ohms. Tone Control Range:
@ 10 ke, =13 db: @ 50 cps, =16 db. Tubes:

2-ECC83/12AX7, 1-ECCB2/12AU7, 2-FL84,

1-EZ81, Size: HWD: 35" x 12" x 8%” 13 lbs.

NEW! 50-WATT
Ultra-Linear
HIGH
FIDELITY
POWER
AMPLIFIER

HF50 KIT $57° WIRED *87*
Like the HF60 shown below, the HF50 features
virtually absolute stahility, flawless transient
response under either resistive or reactive (speaker)
load, & no bounce or flatter under pulsed condi-
tions, Extremely high quality eniput transformer
with extensively interleaved windings, 4, 8, & 16
ohm speaker connections, grain-oriented steel, &
fully potted in scamless steel case. Otherwise iden-
tical to HFG0. Output Power: 50 w cont., 100 w pk.
IM Distortion (60 & 6000 cps @ 4:1): below 19
at 50 w; 0.59 @ 45 w. Harmonic Dist.: below
0.5% between 20 cps & 20 ke within 1 db of rated
Eowcr. Freq, Resp, at 1 w: =005 dh 6 cps —60
ey =00 dii 15 cps —30 ke at any level from 1
mw {o rated power; no peaking or ragpedness
outside audio range. All other spees identleal to
HF60 below. Matching cover Model E-2, $4.50.

3 SO &
The specs are the proof...

W BEST

=Hrsta KiT 124°°, wiren $37°°
with Power Supply: #HFst KiT 729%, wiren $44%

Will not add distortion or detract from the wide-
band or trapsient respopse of the finest power
amplifiers at any control settings, High quality
feedback ciretitry throughout plus the most com-
plete control % switching facilitics. Heavy-gauge
solid brushed brass panel, concentric controls,
one-plece: brown enamel steel cabinet for lasting
attractive appearance. Feedback-type, sharp cnt-
of f (12 db/oetuve) scratch & yumble filters, Low«
distortion feedback equalization: 5 most common
recording curves for LPs & 78¢ including RIAA,
Low-distortion feedback tone controls: provide
large boost or cut in bass or treble with mid-freqs
b2 '\'b]un‘}s un:n.f[ect‘e.fl. Centralab printed-circuit
Eia i 2 e

centrfe lovel control, 4 hi-lovel swlit P
(tuner, tv, tape, aux.) & 3 low.level inputs (sepa-
rate front panel low-level input selector permits
concurrent use of changer & turntable). Proper
pick-up loadioe & atenuation provided for all
quality cartridges, Hum bal. control, DC super-

mposcd on filament su]iplzn 1 convenience out-
lets, Extremely flat wideband freq. resp.: %1 db
&-100,000 cpsi 0.3 db 12-50,000 cps, Extremely
. sensitive. Neo le hum, noise, harmonic or 1M
distortion. Size: 4-7/8" x 12-5/16" x 4-7/8". 8 1bs:

D NEW

See the “BEST BUYS” NOW IN
STOCK af your nearest distributor.

‘Write for free Catalog A-8

tral with con-
hnsd I |

BUYS by

W vew
" 50-WATT Ultra-Linear
HIGH FIDELITY POWER AMPLIFIER #HF60
with ACRO T0-330 OUTPUT TRANSFORMER

KIT #72% WIRED *99°

Superlative performance, obtained through finest
components & circuitry. EF8G low-noise voltage
amplifier direct-coupled ta 65N7GTB cathode
coupled phase inverter driving a pair of Ultra-
Linear connected push-pull EL34 output tubes
operated with fixed bias. Ratod power output:
60 w (130 w peak). IM Distortlon (G0 % 6000
cps at 4:1): less than 1% at 60 w; less than
0.5% at 50 w. Harmonic Distortion: less than
0.5% at any freq. between 20 ¢ps % 20 ke within
1 db of 60 w. Sinusoidal Freq. Resp.: at 1 w:
35 ke at any level from | mw to rated power; no
peaking or raggedness outside audio range. Sqnare
Wave Resp.: excellent from 20 cps to 25 ke, 5 usec
rise-time. Semsitivity: (L35 v for 60 W, Damping
Factor: 17. Inverse Feedback: 21 db. Stability
Margin: 16 db, Hum;: 90 db below rated output.
ACRO T0-330 Output Transformer (fully potted).
Speaker Taps: 4, 8, 16/ chms. GZ34 extra-rugged
rectifier (indirectly-heated cathode eliminates high
starting voltage on electrolytics & delays B+ until
amplificr tubes warm up). Input level control.
Pancl mount fuse holder. Both bias and DC —
balance adjustments. Std octal socket provided for
pre-amplifier power.take-off. Size: 7" x 14" x 8",
30 Ibs, Matching covér Model E-2 $4.50.

COMPLETE with FACTORY-BUILT CABINET—
2-WAY HI-FI SPEAKER SYSTEM #HFs1 *39%°

Genunine 2-way hook:shelf size speaker systemi. Jensen
heavy duty 8" woofer (6,807, magnet) & matcling Jensen
compression-driver exponential horn tweeter with level
control, Smootly clean bass & crisp extended highs free of
coloration or artificial brilliance; Factory-built tuned bass
reflex birch hardwood cabinet (mot a Kit) constructed to
high quality standards. Neutral acoustical grille cloth

framed by 2 smooth-sanded solid birch molding. Freq.
Reap, measured 2 [t away on principal axis in anechoic

Priees 5% higher on West Const,

chamber with | watt inpit — Waofaer: 24 b 80-1800 cps;
Tywecter: =2 dly 2800. 10,000 cps: Crossover Reglon: |
® 2800 ¢ps, shift in level over this region depends on tweeter
level control setting. Power-handling capacity: 25 walts.
Sime: 23"x117x0", 25 lbs, Wiring Time: 15 min.

B 33-00 Northern Bivd., LI1C. I N.Y.

800+

NEW!
50-WATT
Ultra-Linear
HIGH-
FIDELITY

50000
INTEGRATED POWER AMPLIFIER HF52

with Preamplifier, Equalizer & Control

KIT %69 WIRED *109%  Section

Combines a power amplifier secrion essentlaily
identical to (he HF530 pawer amplifier with a
preampecqualizer contral seetlon similar te HF20
below. Provision for use with electronic crossover
network & additional amplifier(s). Sec HF50 for
response & distortion specs: HF60 for square wave
response, rise-time, inverse feedback, stability
margin, damping factor, specaker conngctions;
HF20 for preamplifier, equalizer & control section
description. Hum ‘& noise 60 db below rated out-
put on magnetic phono input (8 mv input for
rated output), & 75 db below rated output on
high level inputs (0.6 v input for rated output).
Matching cover Model E-1, $4.30.

NEW

J
COMPLETE with Preamplifier, Equalizer
& Control Section
20-WATT Ultra-Linear Williamson-Type
HIGH FIDELITY AMPLIFIER #HF-20

- KIT #49% WIRED #79%

A low-cost, complete-facility amplifier of the
highest quality that sets a new standard of per-
formance al the price, kit or wired. Rated Power
Output: 20 w (84 w peak). fM DistorHon (60 &
6000 cps/4:1) at rated power: 1.3%. Max. Har-
monle Distortion between 20 & 20,000 cps at 1
dh wunder rated power: approx. 1%. Mid-band
Harmonic Distortion ail rated power: 0.3%. Power
Response (20 w) : =0.5 db 20-20,000 cps: =1.5 db
10-40,000 ¢ps. Freq. Resp. (V4 w): %05 db 13-
35,000 cps; *=1.5 db 7-50,000 cps. 5 feedbnek
cqualizations for LPs & 78s. Low-distortion feed-
back tone conirals: large boosts or cuts in bass or
treble with mid-freqs. & volume unaffected, Loud-
ness control & separate level set control on front
panel. Low Z output to tape recorder. 4 hi-level
switched inputs: tuner, tv, tape, aux; 2 low-level
inputs for proper loading with all cartridges. Hum
Lal. conirol. DC supcrimposed on filament supply.
Extremely fino output Lransformer: interleaved
windings, tight coupling, ¢ ul balancing, grain-
oriented stecl. 8447 x 15” x 10", 24 Ibs.
Matching cover Model E-1, 24.50




Each of the five JBL Signature

Extended Range Loudspeakers

is a masterpiece of acoustical

engineering and precision

craftsmanship. However elaborate

or modest your plans, there is

@ one for you to enjoy. There is the
157 0330,.12¢ D131,

12” D123, 8” D208, 8" D216.

Each has a voice coil of edge-wound
aluminum ribbon. The voice coil to o.d. ratio
of each is at least 1 to 4. Each is made
with a rigid cast frame. Each has a
curvilinear cone to permit good dispersion
of high frequencies. Each, when properly
enclosed or horn loaded, will serve as

an excellent, perfectly balanced low frequency
driver when the time comes to upgrade
your system by adding a JBL Signature
High Frequency Unit and Dividing Network.
Write for a free copy of the complete

JBL Signature Catalog.




