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RCA-6CW4 |

For High-Fidelity FM Tuners. HARMAN-
KARDON. nationally recognized as a manu-
facturer of stereo and hi-fi components of the
highest quality, has designed the front end of its
Citation III FM Tuner to take advantage of the
exceptional performance capability of the RCA-
6C\WJ nuvistor triode. Why ? Because in the words
of Harman-Kardon, *The revolutionary nuvistor
furnishes the lowest noise figure and highest sen-
sitivity permitted by the present state of the art.”

TUNER TRIODE

“The lowest noise figure and highest sensitivity

permitted by the present state of the art” [l kardon |

For Television Tuners. RCA-6CW4 nuvistor
triode in VHF TV Tuners makes possible satis-
factory reception in fringe areas and other loca-
tions where signal levels are extremely weak. This
tiny tube with giant performance gives RCA
Victor's New Vista tuner up to 459 more picture
pulling power in weak signal areas than the best
tuner previously available. It has proved so suc-
cessful that RCA Victor has introduced 12 new
color-TV receivers with the nuvistorized tuner.

Nuvistors can make extraordinary contributions to industrial and military as well as entertainment
electronics. Discuss them soon with your RCA Field Representa:ive or write Commercial Engineering,

RCA Electron Tube Division, Harrison, N. J.

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

RCA FIELD OFFICES:
EAST: 744 Broad Street. Newark 2, New Jersey, HUmboldt 5.3900 - MIDWEST: Suite 1154, Merchandise Mart Plaza, Chicago 54. Nlinois, WHitehall 4.2900 »
WEST: 6355 E. Washington Blvd., Los Angeles 22, California, RAymond 3-8361 - 1838 El Camino Real, Burlingame, California, OXford 7-1620.
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New S-7000
Stereo FM/AM

Receiver
90 watts ‘799

only for those who want the ultimate. .

... a triumph in combined components,
the S-7000 brings together in one unit.
the incomparable features of
Sherwood's FM and AM tuner circuitry
along with two 25-watt amplifiers,

two pre-amplifiers and stereo controls.
The S-7000 needs only the addition of
speakers to complete a basic stereo
system. Overall size, just 16 x 4 x 14
inches deep.

.+ . a dramatic new furniture concept—
Sherwood Correlaire Modules—
styled with a contemporary flair in
hand-rubbed Walnut and Pecan woods.
Sixteen interchangeable modules for
truly flexible room arrangements,

the perfect setting for your Sherwood
components. Sherwood Electronic
Laboratories, Inc., 4300 N. California
Ave., Chicago 18, lilinois.

FOR COMPLETE TECHNICAL DETAILS WRITE DEPT. A-5
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The NEUMANN PA2a
AUTOMATIC INTEGRATED TURNTABLE,
..built to satisfy the playback re-
quirements of the $20,000 *Neu-
mann-Teldec AM-32b lathe and
stereo cutting system, is now avail-
able in limited number for home use.
Frankly, the PA2a was never meant to
be sold on a mass basis, because the
engineering and precision that goes
into its manufacture, unavoidably
raises the cost of the PA2a above the
range of most ordinary turntables. But
the audiophile who seeks rumble free
operation, wow and flutter at less than
0.06% RMS, the realism achieved
through the incomparable Neumann
DST Stereo Cartridge and the auto-
matic integrated tonearm, and who
places perfection above everything,
will recognize the economy in this
once-in-a-lifetime investment. To see,
hear, and compare the PA2a is an ex-
perience no one should miss...but
the next best thing is detailed litera-
ture available on request.

exclusively imported by Gotham Audio Corporation
write to sole U.S. Distributor:

NORTED

AUDIO CORPORATION
72 West 45th Street, New York 36, N.Y.

JOSEPH GIOVANELLI®

The compatible record?

Q. Stereo records have been with us for
quite some time now, and yet I have heard
recently of a disc which is called a com:
patible stereo dise. I thought that the discs
we are already using are compatible with
monophonic requirements. What i3 this new
disc? Nario Brenes, New York, N. Y.

A. You are, of course quite correct in
saying that the present stereo dise 1s com
patible with monoplonic dises, at least
in that the stereo cartridge ean, merely by
strapping its two outputs together, re
produce a monophonic recording as well as
the standard monophonic cartridge.

Of course, record dealers and manufae-
turers would like to make a record which
cculd be played equally well with standard
monophonic or stereo cartridges. This
should be done with no degradation to the
sound quality or of record life, regardiess of
which cartridge is being used. As I have
stated previously, the monophonic dise can
be successfully reproduced by a stereo car-
tridge, however the stereo record cannot
be reproduced so satisfactorly by a .mono
phonic ecartridge because the monophonie
unit is likely to have poor vertical compli
ance. Further, the poor vertical compliance
of monophonie cartridge leads to reduced
record life.

After considerable experimeutation, De
sign Records came to the conclusion that it
was the vertieal signal at low frequencies
which caused most of the wear. They
further believed that it would not make
mueh difference to directionality or spa
ciousness if the lows were removed from
the vertical ecomponent of the stereo dise.
The bass would still appear in the lateral
component whieh represents the sum of the
two channels, and hence, would be repro-
duced as well as on the eonventional stereo
digse. (Remember that the vertical infor
mation represents the stereo information,
equal to the difference between the signals
of each channel. This is the same sort of
thing whieh is encountered in multiplex
broadeasting where the stereo information
is represented by the difference subechannel
and the monophonic component is repre
sented by the main carrier signal) Re-
cordings have been made using this prin-
ciple, and some reports indicate that these
recordings have good wear characteristies
on monophonie equipment.

*3420 Newkirk Ave., Brooklyn 3, N. Y.
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However, some studies indicate that
some stereo information is carried by the
bass component in the musie. This would
indicate that removing the lows from the
vertical component of the record would
lead to some degradation of quality in
terms of speeial realism.

This, then, is the design philosophy be-
hind the compatible dise. It seems to me
that we should really call this recording
technique the “more compatible” record.
After all, we already were talking about
compatiblity, and this system brings us,
s0 some say, more compatibility than merely
compatible. It is something like the idea
of high fidelity, and as Edward Tatnall
Canby often writes. “How high the fi?”

Solid-State Tube Replacement

Q. I have read recently about solid-state
tube replacements. Are these units transis-
tors? Arthur Darrow, Albany, New York.

A. I believe that what you have in mind
is the replacement for standard tubes. What
this is is merely some diodes placed in an
ordinary octal base. These are silicon diodes
so wired that the unit is direetly inter-
changeable with the tube it replaces.

The purpose of such a unit is to improve
voltage regulation of the power supply and
to permit cooler operation of the equip-
ment with which it is associated. You see,
silicon diodes have a considerably lower
forward resistance than vacuum tubes have,
and this means that the voltage drop within
the solid-state tube replacement rectifier
will be less than that for the standard
vacuum tube. I measured the difference in
performance myself, using an amplifier
with a pair of 6L6’s in the output. The
cireuit called for a 5Y3 and I measured
the voltage appearing on the cathode of
this rectifier. When I substituted the solid
state tube replacement, I found that the
voltage was higher by some 50 volts.

This faet should indicate caution in sub-
stituting these units in a ecircuit. Suppose
that you have an amplifier which has a
capacitor input filter and which has 425
volts appearing between the cathode of
the rectifier and ground. If you substitute
the solid-state device, this voltage can rise
to 475 volts or higher, depending upon the
amount of current taken by the external
load. This added voltage may be sufficient
to break down the electrolytic filter at the
eathode, especially when the filter is rated
at 450 volts. It may not break down when
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W 70... Achromatic three speaker system. .. latest expression of the

WONDER OF WHARFEDALE!

Today, a prcmise of perfection is fulfilled. It's tle rromise of Achromatic high fidelity repro-
duction . . . thz pure sound, non-colored bs extraneouz modulations . .. providing a musical image
justifying cri ical cornparison with the | ve periarmance it reflects. The natural sound which
distinguishes :he W 70 is achieved through Whar“cdale s exclusive inert sand-filled panel. Vibrations
are damped, false cabinet resonances eliminated; aad tte three Wharfedale speakers, integrated with
the handsome enclosu-e, are free to perfcrm as a single unit. The full range of sound is excep-
tionally smoo t, never strident; transient response ir the bass is exceptionally clean. Your dealer in
fine high fidekity components will be please] to demorstrate the remarkable qualities of the W 70,
the only spea<er system which can claim to outperfarm the W 60, which with its smaller com-
panion the W 50, keynoted the year’s developmert in speakers.

+ Available ir decorator-dcsigncq true MAIL THI EOLPON TD DEPT. WET1, BRITISH INDUSTRIES CORP., PORT WASHINGTON, NEW YORK
Woiﬁguv'? nﬁf;h oogi};‘:, \:’:‘Ijn E: h‘:g“g;c‘g 4 Pleasc ser d Wharfedale achromatic series literature.

W70 164.50 Jtility Model 1,6.50 y Nawie

W60 116.50 Vtility Moadel 101.50 -

W S0 99.50, Utility Mcdel 84.50 o g ldd7c=q - —
The unfinished utility models arc . City . State
styled without carved moldings, dividers.

Wharfedale a Division of British Indust-ies Cerporation, Port Washington, N, Y.
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No stereo cartridge in the world outperforms the

Sonotone Ceramic “Velocitone”

L?,Sten’ . with your own magnetic...or with any magnetic you can buy
today—at any price. Then replace itdirectly in your component
system with Sonotone’s new “VELOCITONE” STEREO CERAMIC
CARTRIDGE ASSEMBLY. Listen again! We challenge you to tell
the difference. Experts have tried...in dozens of A-B listen-
ing tests. And, in every single one, Sonotone’s “VELOCITONE”
performed as well as or better than the world’s best magnetic.

L’Lsten, .perfectly flat response in the extreme highs and lows (better
than many of the largest-selling magnetics).

L’I:Ste’n.’, .excellent channel separation—sharp, erisp definition.
L'I,Ste’n .’. . highest compliance—considerably superior tracking ability.

L@Sten .’. . absolutely no magnetic hum—quick, easy, direct attachment to
any magnetic inputs.

L’I,Ste’n .’. .remarkable performance characteristics unexcelled anywhere.
(Write Sonotone Corporation for specifications.)

Now listen to the price. Only $23.50 ... about one-half the
price of a good stereo magnetic cartridge. Yet Sonotone’s
“VELOCITONE” stereo ceramic cartridge system cannot be out-
performed by any magnetic—regardless of price.

Sonotoné:

VEADING MAKERS OF CARTRIDGES + SPEAKERS « TAPE HEADS « MIKES - ELECTRONIC TUBES - BATTERIES

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. C26-51
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

AmericanRadioHistorv Com

the unit is first installed, but it may break
down after a day or a week.

Because of the higher voltage and the
better regulation, it is logical to expect
that the equipment will perform better
than it did with the ordinary rectifier in
the circuit.

However, there is another advantage to
this arrangement; the solid-state rectifier
will run ecooler than its vacuum tube
counterpart. The heat from the rectifier is
a major source of heat, and since solid-
state units run cold, it is easy to see that
this factor ean be important, especially
in those installations in which good air
circulation around the equipment is diffieult
to achieve.

There are two reasons why the reetifier
of the solid-state variety should run
virtually at room temperature. First, the
solid-state rectifier does not have a heater
to stimulate electroniec emission. Second,
the internal resistance of such a deviee is
quite low, and this, in turn, results in a
low internal voltage drop across the reeti-
fier. This means that the power dissipated
within the rectifier in the form of heat
will be greatly reduced.

Another minor factor toward the mainte-
nance of a cool-running amplifier which
these solid-state devices afford is that the
absence of a heater means that less power
will be taken from the power transformer,
which in turn will also run slightly cooler.

One disadvantage of this kind of rectifier
is that it will not stand for much in the
way of long-sustained overloads created
by shorted filter capacitors and the like.
The conventional vacuum tube has a high
internal resistance as has been poiated out,
and this helps to protect the tube and
other power supply components in the
event of overloads. Since the solid-state

| device does not have this protection, both

it and the power transformer can be sub-
ject to damage. I would recommend, there-
fore, that in addition to the normal fusing
of the equipment, that a fuse be placed in
the hot “B” lead of a solid-state rectifier
so that it can blow before the rectifier
and other associated domponents blow out.

D.C. Transient Response

Q. I have heard that amplifiers are
tested sometimes for a parameter known as
“d.c. transient response.” I don’t under-
stand this because d.c. does not contain
transients so far as I can see. Would you
please explain this test and its significance?
Name Withheld.

A. The test to which you are referring is
one which often is used for performance
criteria of a particular piece of apparatus
for use in home music systems. I am sorry
that this is not a more widely known test.

Suppose that we have an amplifier which
delivers its maximum power with an input
signal of a volt. (By maximum power I
mean that power whieh is within one per
cent intermodulation distortion.) A suitable
load resistance is connected across the out-
put terminals of the amplifier in the usual
manner. An oscilloscope is connected across
the same terminals as the resistor. Then a
d.c. voltage is adjusted to give the one volt
corresponding to maximum input signal
required by this particular amplifier. This

(Continued on page 73)
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*from the leading magazine
in the jazz field:

WESTERN UNION (===

TNL = Neght Letrer

LEGRAM 1201 (4-60) _{::--T-m

WP MARSHALL. Petsmeny
tume thown is the date line on domestic wlrrimaklmml at powt of uilgin Time of receipt B LOCAL TIME at point of destinaboa
o= — —_—ee

|s KMAOS51 PD=KM NEW YORK NY 27 1101A EDT=

IACOUSTIC RESEARCH INC= B

~ [" 24 THORNDIKE ST CAMBRIDGE VASS=

. FYIACATULATI ONSe I8 THE DOWN BEAT PICK OF THE YEAR
TIE AD—°A SPEAKER WAS SELECTED AS BEST MEDIU: PRICED
|SPEAKERs AR=3 SPEAKER SELECTED BEST LUXURY SPEAKERe

AWARDS TO APPEAR IN DECEMBER 8 |SSUE OF DOWN BEAT=

DOWN BEAT== Po ="

AR=2A AR=3 8.

THWE COMPANT WILL APPRBCIATE SUCORSTIONS PROM I1T9 PATRONS CONCERNING IVS SERVICE

We will be glad to send you a reprint of down beat’s* “Picks of the Year” for 1960, listing the magazine's choice
of components for three hi-fi systems (economy, medium-priced, and luxury).

The AR speakers referred to above may be heard at AR Music Rooms, on the west balcony of Grand Central Ter-
minal in New York City, and at 52 Brattle Street in Cambridge, Massachusetts.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts
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The
Pro’'s
- Nest

Saul J. White
Chief Engineer, Audax, Inc.

NO. 3 — TESTING OF LOUDSPEAKERS

Back in 1917, listeners deseribed the phono-
graph as “lifelike” and *‘splendid in sonority.’
If we continue to evaluate speakers by means
of listening tests, we stand in danger of for
getting the real thing.

Some thirty years of listening evaluations
have convinced me of the unreliability of
subjective testing. I would state further that
listening tests are completely unrealistic,
abound with personal taste, are influenced by
the emotional character of the program and
are affected by the musical conditioning of
the listener. Taste in speakers, as in music.
IS woven into the total fabric of our experi-
ences. There {8 a significant difference of
choice between age Jeveis. Preference in loud-
speaker response is nflected by the physiology
of the individual listener. Further unreliabil-
ity resides in the sinrroundings in which the
tests are performed.

The listening panels used hy Consumers
I"nion in its report on speakers show merely
that it is the illusion of satisfaction under
one particular set of conditions that matters
— not rhe obhjective scientitic values. The re-
sult of listening is a qualitative gtatement
in linguistics.

In spite of an excellent laboratorv, Con-
sumers Union’s subjective testing. particu-
Inrly their report of December, 1958, was
neither formal nor logical, hecnuse it was not
the loudspenkers per se that were undergoing
tests, but the sensory nature of the audience.
In these remarks I am ellminating the ob-
viously bad speakers and I am only consider-
ing a large group of decent speakers manu-
factured by a considernble number of reput-
able manufacturers.

I feel compelled to conchirde that each lis-
tener wants different unrealities. It is a mat-
ter of how vou like yonr musie distorted. \Ve
are ruining our nuditory response to repro-
duced music. More than one entrepreneur
has asked me to design a  woman’s lowd-

apeaker. By this was meant any old, muddy

bnss and highs which slough off above 4 ke.
rendering what gome call mellowness, Such
are the demands of subjective ippeasement,

There is no approach for engzineers or gnalj-
fied workers in rhe audio field except through
objective measurements.

By neasured instrumentation of a mechani-
cal linkage we can have a clearcut quantita-
tive statement in machine communieation. An
audio reproducing chain, including the acous-
tic environment, is open to measurement and
comparison against the original source. The
essentinl fidelity of n speaker will e nothing
hut its conformity to realism as indicated hy
laboratory tests. We (o not have perfection
in the best of our loudspeakers hut we are
somewhere on the road. as we have been for
fifty years. It takes objective measurement
by the best of instruments and hest of tech-
nictans to determine our position on that road.

Both C.U. and myself have a common con-
cern, nmmnely. the validity of testing tech-
niques, i.e. the principles of reliahle inference.
C.U. needs a better understanding of factors
affecting subjactive evaluations. They should
recognize that there are no scales for measur-
ing sensations or dlscriniination. Let C.U. read
the following parable of “The Blind Men and
The Klephant.”

Six blind Hindus approached an elephant.
The first touched the elephant’s broad glde
and said it was a wall; the second, fceling
the tusk, said it was a spear ; the third took
the swirling trunk and was sure he had
seized a snake. The fourth felt the leg and
concluded it was n tree; the fifth touched the
ear which felt like a fan: the sixth, seizing
the tail, said, “MHow like n rope is an
elephant.”

“Tho ench was partly in the right,
yet all were in the wrong.’

AUDAX, Inc. Manufacturers of Fine Speakers
Division of Rek-O-Kut Company, Inc.

38-19 108th St., Corona 68, N. Y.
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LETTERS

Artificial Reverberation

Sir:

The article on artificial reverberation was
very interesting. However, I would like to
take exeeption with the statement, and T
quote—*there is practically no reverbera-
tion in the concert hall for frequencies
helow 250 eps.”” A little investigation will
ininediately show the fallacy in this re-
mark,

First, consider that reverberation con
sists of nothing more than sound reflecting
baek and forth from the walls (and floor
and ceiling) of the concert hall. If the
walls are good absorbers, then the sound
is attenuated eonsiderably ut each reflec-
tion and we ean sav there is a small
amount of reverberation. If the walls are
poor abhsorbers the sound suffers many
more reflections hefore being reduced to
inaudibility, In this case we ean say there
is a large amount of reverheration.

On page 502 of Olson's “*Acoustieal Fngi
neering” there is a chart of ahsorbtion
cocflicients for architectural and acoustie
materials, inelnding values for the audi
ence. For every material listed the absorh-
tion coefficient decreases at low frequen-
cies. The crossover point seems to be in the
region of 500 eps. On page 507 there is a
curve showing decreasing alsorbtion down
to 120 eps (which is as far as the curve
goes) with no sign of leveling off.

From these fucts it is obvious that re-
verheration in a coneert hall is greater at
low frequencies. This is readily apparent
to anyone who has ever attended a live
concert (and 1 fear that too few audio
engineers have ever done tins). The rieh
ness of sound and impression of tremen-
dous hass so characteristic of a live per
formance listened to in the concert hall
is due almost entirely to low-frequeuey re-
verberation,

Werner G. Zinn Jr.
2025 Golf Vista Ct.
Orlando, Fla.

No Tone Controls, Anyone?

Sir:

In your April “Editor's Review” under
the above Leading you say: “But in gencral
there never scems to be any need for oper
ating the tone eontrols anywhere except
‘flat.” ” 1 wonder whether this really repre-
sents the majority view among serious lis-
teners?

I have a large record collection of classi
cal orchestral musie, and, having an exeep-
tionally flexible system of tone control
(and plenty of time to play with it), I have
coded the tone settings for each record
whieh, to me, give the hest balance in each
case. The variations in these optimum set-
tings are so great that it scems to me that
anyone who plays everything on the straight
RIAA setting (or any fixed modification of
it) must be missing a great deal. Althougl
the optimum setting is no doubt u matter
of great personal taste, the degree of vari.
ation between different records must be
substantially the same for everyone.

Quantitatively, these optimum deviations
are mostly within 5 db on either side of the
RIAA eurve, but ihe trouble is that they
seldom conform to the shapes imposed by
the average tone-control eurves, which usu-
ally “hinge” at around 1000 cps. For in-
stance, one record may be deficient in
“presence” and require a 5 db boost in
the 250-750 cps range, and at the same

AmericanRadioHistory Com

tune have an exaggerated hass requiring
sharp attenuation below 150 cps. The next
one may have an objectionable violin
screech in the tuttis, and require a sharp
rolloff at around 5000 cps. And so on.
What is wrong with our present tone

controls is not that they are unnecessary,
but that they are not sufficiently flexible.
What is wanted is a deviee that could pro-
dnee any curve within plus or minus 5 db
of the RITAA line, and be operated by not
more than three knobs, or preferably less.
Surely it should be possible in this age of
“electronic miracles”?

Reid A. Railton

241 The Uplands

Berkeley 5, Calif.

Electrons Flow Again

Sir:

Mr. Goeller and I on this one point agree:

Tt’s tough to challenge authority.

It's 30 cozy and clauny in that ivory tower

To disturb them at all takes a sizeable
power.

But don’t underestimate us engineers:

We relish all progress, in spite of our fears.

My eounnsel to those who would enter the
field

Ts: Never to doetrinaire theories yield.

Mr. Goeller would rather be righteous than
right.

Argumentum ad hominem is his guiding
light.

Iilectrons and ions, impervious to scare,

They don’t give a damn who says they go
where.

Please tell ine, kind sir, since the faets you
resist,

Of what does this stuff you eall eurrent
consist,

That slips like a snake throngh the inno-
cent wire,

From the plus to the minus, as the moth to
the fire?

"Though the fietion might be a convenience
to use,

To forget that it's fiction is truth to abuse.

If you prove its existence I'll be first to
arise

Aund congratulate you on your Nobel Prize!

Robert J. Nissen
525 Fourth St.
San Franeisco, Calif.

Tapesponding

Sir:

I hLave been interested in high fidelity
and electronics for a long time. For the
past five years I have had a hobby which
has given me, as well as thousands of
others, a great deal of pleasure. It is tape-
sponding with people throughout the world.
As well as talking about our hi-fi equip-
ment and listening to musie, one can ‘talk”
about anything in gencral.

Although there are a number of tape-
sponding elubs, there are still some people
who may not know enough about it. I
would be glad to help anyone get started.
Those interested, reply by letter giving
me their “tape speeds.” It is customary to
start off with a 3-in. reel at 3% ips and
then later on switch to a 5-in. reel at 7%
ips, if desirable.

Thomas A. Bradford
427 Beach 69th Street
Arverne 92, N. Y,
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Frequency Response: 35 to 20,000 cycles

Output Impedance: 30/50, 150/250 and
20,000 ohms (selection by connections
in microphone cabie plug)

Output Level: —55 dbm/10 dynes/cm?

Hum: —120 db (Ref.: 10-? Gauss)

Dimensions: 1%~ diameter at top (132~
largest diameter) 7%2” long not in-
cluding plug

Wweight: 8 oz. (not including cable & plug)

Finish: Two-tone baked enamel, black and
dark green

Mounting: Separate ‘*Slip-On" adapter No.
13338 furnished. Adapter has stand-

ard 5~ —27 thread.
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Concrete visual proof of performance is now supplied by
ALTEC with each 684A Omnidirectional Dynamic Studio
Microphone. This proof—asoundly scientific and coldly un-
emotional statement of exact performance capabilities—is
anindividual certified calibration curve that you receive free
with each 684A Omnidirectional Dynamic Microphone.

The calibration curve is so precise that the ALTEC
684A is a completely reliable secondary standard for
comparison measurement of other microphones. Can you,
if you are a professional multi-microphone user, safely
operate without such a control standard in your studio?

The ALTEC 684A Professional Microphone shown is
a production model chosen at random. Its calibration
curve is actual and unretouched. It offers dramatic proof
that the exclusive new ALTEC design, incorporating the
highly sensitive ALTEC “Golden Diaphragm” of Mylar®,
results in an omnidirectional dynamic microphone of
remarkable superiority. This superiority will be main-
tained, year after year, by the exclusive ALTEC sintered
bronze filter that positively bars the entry of iron dust
and foreign matter. And, as proof of superior value, con-
sider the price: the ALTEC 684A costs only $81.00 net!

SUPERIOR PERFORMANCE, SUPERIOR VALUE — THE ALTEC DYNAMIC MICROPHONE LINE:

ALTEC 681A—$36.00 net—Inexpensive general pur-
pose omnidirectional microphone with smooth,
uniform frequency response from 50 to 18,000
cycles. Includes the new ALTEC ‘‘Golden Dia-
phragm" of indestructible Mylar®. Available with
150/250 or 20,000 ohms output impedance.

ALTEC 685A STUDIO CARDIOID—$96.00 net—This
dynamic microphone offers flat frontal response
from 40 to 16,000 cycles with average front-to-
back discrimination of 20 db. Design incorporates
the new ALTEC “‘Golden Diaphragm™ and exclusive
sintered bronze filter. Output impedances of 30,50,
150/250, and 20,000 ohms selectable at cable
plug. Individual certified calibration curve is sup-
plied with this model.

ALTEC 682A—%$49.50 net—Featuring uniform fre-
quency response from 45 to 20,000 cycles, the
682A Omnidirectional Microphone incorporates the
new ALTEC ‘“‘Golden Diaphragm’ and exclusive
sintered bronze filter. Qutput impedances of 30/50,
150/250, and 20,000 ohms easily selected in
microphone plug.

T/,

ALTEC 686A LAVALIER — $54.00 pet — Unobtrusive
3-ounce Omnidirectional Lavalier Microphone. In-
corporates the new ALTEC ‘‘Golden Diaphragm"
and exclusive sintered bronze filter for an ex-
ceptionally smooth frequency response from 70
to 20,000 cycles, equalized for chest position.
Selectable 30/50 and 150/250 ohm impedances.

683A DYNAMIC CARDIOID—$66.00 net—Uniform re-
sponse from 45 to 15,000 cycles with average
front-to-back discrimination of 20 db. Design in-
corporates the new ALTEC ‘’Golden Diaphragm’
and exclusive sintered bronze fliter. Output im-
pedance of 30/50, 150/250, and 20,000 ohms
selectable at cable plug.

For specific engineering details, call your nearest ALTEC
Distributor (fisted in your Yellow Pages) or write Depl. A-5-m.

ALTEC LANSING
CORPORATION

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

NEW YORK
LOS ANGELES

© 1961 Altec Lansing Corporation

Complete line of accessories includes: desk and floor stands, switches, wall mounts, boom and shock mounts.
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CHESTER SANTON*

The symbol & indicates the United
Stereo Tapes 4-track 7Y%z ips tape
number.

Gus Farney at the Wurlitzer Pipe Organ
Warner Bros. & WSTC 1409

It would have been nice if this reel had been
available a month ago when the merits of a
recent two-track tape were discussed in this
space. Here's one four-track release that can
Just about hold its own with the two-track
Jobs. Although its predecessor was no slouch
(*“Colossus,” Warner WSTC 1359), this Far-
ney release is an even better recording. The
musical program is somewhat more attractive
too. The tape is obviously a produet of a
master made under optimum conditions. The
physical layout of the recording locale. the
Bray Organ Loft in Salt Lake City, hoagts
some logically-spaced pipe chambers. The en-
gineering is such that, at higher than normal
volume, there are none of the mechaniecal
thumps that sometimes accompany an organ-
ist’s switch of tonal colors. The spread of
sound is gratifying in scale yet full stereo is
achieved without moving the mikes back to
a point where the typical warmth of a well-
maintained Wurlitzer lhegins to cool in the
monitor speakers. The signal-to-noise ratio is
certainly conducive to genuine relaxation.
Even in the lowest-level passages in the senti-
mental ballads of the Twenties, the signal
easily overrides the tape background. If you're
adequately endowed with amplifiers and
speakers of true low-end response, one of the
more fascinating attributes of this tape is the
easy definition of the pedal notes at low vol-
ume. With enough increase in gain, it's no
outstanding feat to hring out the harmonics
of pedal notes in recordings that go down part
of the way. What I like about this tape is the
bass definition without boost in the curve.

Gus Farney, who at one time was a staff
demonstrator for Wurlitzer in the days when
the unveiling of a new theatre installation
was a great event, concentrates on music
popular in the Twenties. Novelties of that era
include Doll Dance and impressions of a piano
in Dill Pickle Rag. The hallads have real meat
on them. There’s Peg of My Heart, Auf Wied-
ersehen, My Dear and a favorite of mine you
never hear these days How Am I To Know?
The grand flnale, The National Fmblem
March releases a tide of sonority im drum
and low brass effects that few marching bands
could ever hope to match. If I may be per-
mitted one rave a month in the tape field, this
reel is the current choice.

Marty Gold: It's Magic
RCA Victor LSA 2290

When the stereo disc was first left on the door
step of the record industry, unwanted move-
ment of instruments in the stereo listening
area was considered a problem. Now RCA has
decided to make a selling point of what was
once considered a fault of the stereo process.
In their ‘‘Stereo Action” series, the sound
source is deliberately moved as the singer or
instrumentalist performs in a stationary
position. This trick goes one step beyond the

* 12 Forest Ave., Hastings-on-Hundson,
New York.

8

shift of sound brought about by switching of
soloists from channel to channel. Now we are
able to follow a performer as ke is pulled
across the width of the listening area. At
best, this is only a moderately interesting
stunt the first time one hears it in this chorus
and orchestra recording. The sound effects
used to introduce some of the tunes lend
themselves to movement with better logic.
Shuflie Of to Buffale starts with a locomotive
lumbering through from left to right. High
On @ Windy Hill moves the sound of a small
gale across the room as though it were a
pre-packaged little hurricane,

The amount of electronic gear required
to pull off these tricks definitely affects the
nature of the sound. The singer’s voices, in
particular, sound quite hollow and artificial.
Normally I suppose I would take some interest
in whatever steps will be necessary to clear
up such a problem. In this case I must say I
fail to see any point in the entire project.
After a half hour of sliding around, the
steadiness of a normal stereo record felt
mighty good.

Frederick Fennell Conducts Gershwin
Mercury PPS 6006

At least one trend under way in the treat-
ment of light music should hearten anyone
tired of the strictly Broadway approach.
Could it be that some of the musicians who
have operated solely within the sphere of
Tin Pan Alley are losing some of their
influence in the record industry? In its latest
pop releases, Mercury is placing more and
mere responsgibility in the hands of Frederick
Fennell whose conducting career has rolled
along far from the tinsel of Brondway. Fennell,
in turn, has turned over the arranging assign-
ment for these Gershwin orchestral favorites
to an Eastman School associate, Rayhurn
Wright, who is presently chief arranger for
musical productions at Radio City Music
Hall. Consequently there is a wholesome aud
cosy “Sunday Matinee” feeling in the approach.
The personnel of the orchestra are fully at
home in Carnegie Hall as well as New York
recording studios. The two pianos and harp
play a vital role in the setup of the orchestra.
preserving the distinctive characteristics of
the Gershwin era is §* Wondermul, Liza, and
I’ve Got Rhythm. The strings and woodwinds
have their subtly-colored innings in slower
favorites such as Love Walked In and The
Man | Love

From a technical standpoint, this record
may shed some new light on a longstanding
argument concerning the number of micro-
phones to be used in a conventional session.
Mercury decided on a total of nineteen mikes
for this orchestra of 47 players. In the past,
I've sided with those who contend that, be-
Yond an irreducible minimum needed for
stereo “fill in.” The fewer the number of
mikes used in any given situation, the easier
it 18 to get clean sound. It has been pretty
easy to spot Mercury sessions employing six
or more microphones, but they fooled me in
this one. Advocates of microphone forestry
may be pleased to learn that I was not aware
of nineteen mikes as I llstened to the record.
I had to read the liner notes to discover the
fact. The secret may lie in the fact that all
instruments of the orchestra were allowed
ample breathing space without unsettling the
pickup of their neighbors.
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Eileen Farrell: I've Got a Right to Sing the

Blues
Columbia {3 CQ 343

Is Columbia applying to its line of current
7.5 ips tapes some of the theories developed
while working on a2 much slower-speed tape
system? How else does one explain the re-
cording curve used on this reel? Of course
the highs on this tape will not be excessive
under all playback conditions. Some listeners,
without realizing it, may have a playback
head that has taken on a magnetic personality.
On normal equipment, rolloff at the high end
will have a beneficial effect. Anyone familiar
with the disc version of this relense will agree
that a little knob twirling is well worth the
effort. Tape explores with new veracity the
excitement of this extrnordinary pop session
by one of our leading concert and opera
stars. This is the Eileen Farrell gome of us
used to hear when she was a CBS staff
vocalist many years ago. Although a current
atrraction at the Met. The alhum should not
be confused with stunts along the lines of the
recent Gala Performance recording of “Die
Fledermaus” issued by London Records. There,
a collection of guest opera stars quite self-
eonsciously tried their wings in the lyrics of
pepular tunes. Every resource of the stunning
Farrell vocal arsenal is applied witk complete
conviction and gusto in perennials (On the
Sunny Side of thc Street, September Song,
and the albums’s title tune) as well as
relatively esoteric ditties. Among the latter
are a flawlessly-paced Ev’rytime from an old
musical “Best Foot Forward,” Suppertime an
Erbel Watels tune in Irving Berlin’s *“As
Thousands Cheer,” and the almost forgotten
Ruth Etting favorite Ten Cents a Dance. The
album is sure to be a conversation plece
wherever tape is played.

Bob Eberly and Helen O‘Connell
Warner Bros. {3y WSTC 1403

Here’s a stereo salute to Jimmy Dorsey hy
the vocalists once featured with his great
band. In recalling the sound of the Thirties,
the studio orchestra led by Lou Buseh is
fortunate in having the services of Skeets
Herfurt. A member of the original Dorsey
Brothers band. Herfurt revives the famous
Jimmy Dorsey alto sax and clarinet style in
the Busch adaptations of the old arrange-
ments. Contrasts, the band's theme, Is the
only instrumental in a program concentrating
on the vocal hits made famous by Ilelen
O'Connell and Bob Eberly. Each vocalist has
ample chance to take the solo spotlight but
the duets (Grecn FEyes, Amapola, Yours,
Tangerine, and Time Was) are heaviest in
nostalgia. Habitues of the hand’s favorite
hangouts—>Meadowbrook and what was then
the liotel Pennsylvania-—will he amazed to
hear how little the perky O’Connell stlye has
Lbeen affected by the passage of time. Green
Lyes still has that patented break in the
voice toward the end of the chorus. Her unique
rapport with the listener still lights up Al of
Me and the new lyrics written by Johnny
Mercer for Arthur Murray Taught Me¢ Dancing
in @ Hurry. Bob Eberly’s voice has deepened
without naffecting the smoothness of his
manner. Despite the fact that vocals predomi-
nate in this recreation, Dorsey fans will find
the tape extremely handy in clarifying ar-
rangements of exceptional taste and percep-
tion.

Les Grandes Chansons Vol. 4/Jacqueline

Francois
Columbia WS 326

Not the least of France's exports is the
chanson—and the people who sing it. This
release is part of an especially useful project
that has already presented definite collections
by such luminaries of the French popular
song as Patachou, Yves Montand, and Julliette
Greco. Mlle. Francois, whose voice is the
most luxuriant of the group, has under her
jurisdiction some of the smoothest tunes
Paris has made famous. A good indication
of the care that has been lavished on this
series is the orchestral accompaniment. Here
the assignment went to composer-conductor
Paul Durand who supervised Jacqueline
Francois’ first prize-winning recording. His

(Continued on page 81)
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Langevin

M ”‘7/& ‘ ng/ (T

MODEL EQ-251-A PROGRAM EQUALIZER

FEATURES

New Concept Gives Variable Equalization at 6 Important Points.

Only 1%2 Inches Wide — 10 units require pamel space of 3%2 inches
high by 15 inches wide.

Flexible — 2 rotating cam switches for high and low peak settings.
No tubes or power required — all passive circuits.

Low Insertion foss of only 14 db.

Uses etched circuits of military quality for super-compactness.
Toroid coils — no hum.

The Model EQ-251A Equalizer is Langevin's miniaturization of an instru-
ment that has long been standard for corrective equalization in record-
ing and reproduction of sound. The diminutive size of this precision
instrument permits mounting adjacent to mixer controls, thereby making
possible multiple installations of several units in close proximity.

The Model EQ-251-A Equalizer's improved design features two sliding
levers for equalization and attenuation. The perpendicular sliding action
is more functional than rotary action, and facilitates reading of knob
positions. Adjustable in 2 db steps at specified frequencies, with a
range of 12 db maximum equalization to 16 db maximum attenuation,
this instrument is an ideal too! for dubbing and frequency response
corrections.

This assembly is a passive, L/C/R, bridged T network, and does not
require power supply, tubes or additional connections. It can be in-
serted directly into a transmission line with only input and output
connections.

Two rotating cam switches are provided on the face panel. The switch
at the right gives high frequency equalization peaks at 3 kc, 5 kc, 10
ke or 15 kc. The left switch provides low frequency equalization peak
settings of 40 cps or 100 cps.
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TECHNICAL SPECIFICATIONS

Circuit, Bridge T; Impedance, 600/600 ohms; Insertion Loss, 14 db; Input
Level, minimum: —70 dbm, maximum: 0 dbm; Phase Shift, negligible;
Power Requirements, none; Terminals, plug-in; Finish, black non-halation,
satin finish, anodized aluminum with engraved markings. Chassis parts are
nickel plate on brass. Dimensions, panel: 1Yz inches wide by 3Y2 inches
high; 5% inch depth behind mounting panel.

ORDERING INFORMATION

MODEL EQ-251-A PROGRAM EQUALIZER, compiete with female plug recep-
tacle, mounting hardware and instructions; Weight, Net, 134 Ibs., shipping
3 ibs Price, Net, $260.00

FREE Write Today! $1.00 Value—84 Page Professional Audio

Equipment Catalogue covering Low-Level Amplifiers, Limiters,

LAY R |

Power Amplifiers, variable and Fixed Equalizers, High and
Low Pass Filters, VU Meters and Panels, Plugs, Patchcords,

Jacks and Jackstrips, Telephone Keys, Transformers, Precision
Q Instrument Switches and complete line of new Langevin Atten-
uators, Pan-Pots, Straight Line and Rotary Mixers, VU Range
Extenders and many others

A Division of Sonotec Incorporated

503 SOUTH GRAND
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WHAT NEXT?

Last week I had a pleasant lunch with
two representatives of Allied Radio, the
“biggest” big outfit in the electronics-and-
hi-fi-by-mail business. (There’s Lafayette
and Radio Shack and more too, but I didn’t
happen to have lunch with them.) The
first question these two threw at me was
a poser. I had to order a cocktail first,
before I tried to answer.

“What's going to be the next sensation
in audio and hi fi?”

This from a sales outfit that has its
fingers on every hi-fi pulse in the country!

Well, I said, I dunno. I've been wondering
myself; I need material for artieles. If the
industry will oblige, I'll be all set to discuss
whatever comes along next. But what?

Well, let’s see. There’s reverb. I'd say
reverb is maybe here to stay (stay, stay,
stay), but it’s not exactly any longer a
now sensation. Besides, I've written about
that already. Nope, reverb isn’t it. Not for
next year, anyhow. So what else looms?

Let me think . . how about stereo
broadeast? Now there’s something really
hot. Well, yes, but . . . It might break any
time, but that’s what I thought a ecouple
of years ago. I've stopped thinking about
broadcast stereo, at least until the recon-
stituted F.C.C. digs its heels into the
ground and begins pulling hard at the
traces.

As everybody knows, stereo radio las
been in the F.C.C.’s hands for these many
months and until a decision is arrived at
not a thing can be done other than the
now-usual provision of optional plug-in
multiplex facilities on FM tuners. Optional,
when and if. Until the basic conflict is
resolved bhetween the background music
services that use multiplex (and send out
“good music” on their main channel, paid
for by the background corn) and those
who want no-compromise, all-out high-
quality multiplex stereo, we-all are
going to have to wait. Even, the help-
ful industry panels on the subjeet,
set up to aid the F.C.C. in the elec-
tronic jungle, can’t precipitate the final
decision. They, too, must wait, and perhaps
it was just as well they were given plenty
of time for their very complex and conten-
tious faet-finding jobs. The whole area of
discussion is one of genuine complexity
and of reasonable and legitimate interests
that are in technical competition. The
F.C.C. decision is going to be a tough
one, any way it comes. So—

If stereo radio breaks this year, it will
surely be our main hi fi and audio sensation.
There’s enough right there to keep hun-
dreds of thousands of us busy, from
manufacturers right through to stereo
programmers on the air.

If not that, then what? Well, there’s
that Columbia-3M miniature tape “car-
tridge” still on the books, an unknown
quantity that will not appear at least until

10
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this summer, if then. It still packs ex-
plosives, if only by being revolutionary in
technique. New speeds, new tape size, new
heads, new tape (yes, even the tape is
being overhauled), a whole new step towards
new ratios between mechanieal tape speed,
track-size, and available sound quality.

Maybe the little cartridge won’t bowl
over hi fi, and in any case it is inherently a
mass product, I'd say, rather than a com-
ponent hi fi item. But wherever it goes,
its technologieal implications are bound to
be great.

Perhaps any sensations resulting from
this development will be for year-after-next.

So then—what? I've already suggested
that this year’s tape sensation ought to
be—and may well be—two-channel home
recording, via four-track tape machines.

The machines are now out in foree and
more are coming. The bugs will blossomn and
fade, the public will begin to ecatch on,
and two-channel-in-the-home should soon be
worth talking about, too. But as of right
now there is merely the machinery, not the
understanding of home possibilities.

Take, for example, a notahle Enropean
four-track recorder now widely sold that
offers full stereo recording in the home
on two channels—via a single joined mike,
its dual units permanently fixed at a
given angle within the same case. This
seems to me a singularly unimaginative
approach in view of the immense versatility
in the home offered by two mikes, separate,
free, movable, for close-up dual recordings
of dozens of sorts. See the February issue.

And so, what else?

Well, you've got me. The old rumor trail,
tho department of Scuttlebutt, hasn't
brought me a thing of real note lately—
but then I didn’t get out to the West Coast
for the big shows, nor am I a Chicago fan.
So maybe I'm just a week or so out of
date.

By next week, I'll bet, the 1962 sensation
will hit me full in the face. Wonder what
it’ll be?

P.S. 19647 Well, that’s easy. How about
some really miniaturized components, out
of Space Technology, on the order of those
mateh-head component assemblies and
matchbox modules now being turned out
under governmental auspices? Tremendous
possibilities here for us in audio and liome
hi fi, though I hastilv add, in forms much
modified from those useful in space vehicles
and missiles.

We can use the tiny components, but
our space requirements are relatively light
and we appreciate low cost where the
government can’t even think about it. Just
where the mateh-head devices will be useful
in home audio will have to be determined—
with a lot of imagination and plenty of
planning. But the mere sight of a pair of
binaural glasses with a complete audio
system built into each arm of the spectacles
is enough to make my mouth water—for a
stereo amplifier in a cigarette case.

AmericanRadioHistorv Com

How would you like to own a portable
stereo playback system for tape recorders
that would, perhaps, incorporate (here's
a free suggestion) a KLH-type miniature-
speaker system, two shoe-box ecabinets,
separate (for necessary separation), in
each of them a built-in power amplifier of
generous wattage and about as big as that
cigarette case? I'd like it. I need it.

No point in going into further possibili-
ties at this stage, but let’s keep eyes and
ears open for useful miniaturization in
audio. There’ll be a lot of it, sooner or
later.

“ELECTRONICS"—
A SIDE-REVIEW

Elsewhere in this issue Harold Lawrence
has written at length on a new all-electronic
taped piece of music by Remi Gassmann
and Oskar Sala, on which the recent and
sensational ballet “Electronics” wuas based

-the ballet choreographed by Balanchine
and *“ereated” in actual sound via Stu
Hegeman's equipment. I was not privileged
to hear the electronic preview of the musie,
but I did go to the premiere of the ballet
itself. I found it so tremendously impor-
tant, from many viewpoints, that I am
appending here some first-off comments on
my own, to supplement Mr. Lawrence’s
authoritative article.

Let me divide my reactions into two
cutegories. They’ll overlap, but no matter.
Acsthetie. Technical. Aestheties will ecome
first.

This ballet score was *“composed” in
Germany, at the sound studio of Oskar
Sala in West Berlin, assembled from sounds
produced wholly electronieally via an in-
strument called the “Studio Trautonium,”
which I gather is the equivalent of the
American RCA Music Synthesizer in its
Mark II version. No “concrete” or actual
sounds were nsed; all was synthesized and
directly recorded on tape. The end-product
was presumably produced, from Mr. Gass-
mann’s directions, via complex mixing and
rerecording. The musie at the ballet pre-
miere was obviously heard via at least two
tracks (Ah/—so I thought at the time.) but
could have been on many more, maybe five
or ten, for all I could tell in the aectual
performance. That was one of its intriguing
aspects. A whale of a sound-curtain.

Trombones and Trumpets

My first point is that in spite of its all-
clectronic nature, this electronic score
struck me in the listening as more like the
sound of “live” music than any ‘“‘tape
musie” I've heard to date—in fact I was
astonished and a bit nonplussed. I'm not
entirely sure this is what I would have
expected.

I'm always leary of imitation in taped
sound. The mest important attribute it has
i its very freedom from the effects and
sounds of “live” musie, so why “imitate”
them? An interesting question.

Anvhow, in this bhallet “Electronics” I
was really amazed to hear-—or seem to hear
—a sort of supernatural “super” orchestra.
Darn it, you could hear trombones and
trumpets, oboes and strings, triangles, per-
cussion !

Not literally, of course. Most of these
sounds were actually a kind of suggestive
cross between four or five instruments; only
the trombone noises really seemed almost
literal, every so often. I don’t mean that
you would confuse this taped sound for
that of an actual orchestra. But somehow,
the sound of an orchestra, the sound of
live music, was incorporated in it. And
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FM-AM STEREO TUNER ST96
Kit $89.95 Includes Metal Cover and FET wired $129.95

4-TRACK STEREO TAPE DECK

MODEL RP-100W
Completely assembled, wired and;e:ted.

MOOEL RP-100K

Semi-kit includes a completely assembled
and tested transport, electronics in kit
form, $289.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback. True high fidelity tran-
sistor electronics, individual for record &
playback, plus separate record & playback
heads permitting off-the-tape monitor. 2
recording level meters, mixing. mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked supplx &
take-up reel motors; hysteresis synchro-
nous capstan motor, Indlvidual solenoids
for pinch-roller & tape lifters. Afl-ejectric,
interlocked push-button transport control &
interfocked safety ‘‘record’’ pushbutton.
Precision tape guidance & sweep loading
== No pressure pads. No slurring or tape
bounce problems. Digital turns counter.
Vertical or horizontal mounting. Modular
plug-in construction. An original, exclu-
sive EICO product designed & manufac-
tured In U. S. A. {patents pending).

FM and AM stereo tuners on one com-
pact chassis. Easy-to-assemble: prewired,
prealigned RF and IF stages for AM and
FM. Exclusive precision prewired EYE-
TRONIC® tuning on both AM and FM.

FM TUNER
Switched AFC (Automatic Frequency Con-
trot). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15,000 cps*1db.

AM TUNER

Switched "wide” and *“narrow’” bandpass,
High Q filter eliminates 10 kc whistle,
Sensitivity: 3uv for 1.0V output at 20db
S/N ratio. Frequency Response: 20-9,000
cps (“wide™); 20-4,500 cps ('narrow").

OF Elco STEREO. H B B F B B B B BN

®
L , . ] .
1] DE e NG T . o I ~ L
o efour nora o é 9 Pa - 1, \y . " 3 - l
LT o 14 ) . - - - - 5 , |
e .
' y . . . AW. |
=t . o ore
SELECTDR MODE BALANCE LEVER BASS '8 TREBLE %' %"
[ - -

70-WATT INTEGRATED STEREO AMPLIFIER ST70
Kit $94.95 Includes Metal Cover Wired $144.95

40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $124.95

There's an EICO for your every stereo/mono need. Send for FREE catalog.

I TITUTe 0F
HIGH FIDELITY
AR AT RIS
"~

BOTH AMPLIFIERS: Complete stereoc cen-
ters plus two excellent power ampllifiers.
Accept, control, and amplify signals from
any stereo or mono source.

ST70: Cathode-coupled phase inverter cir-
cuitry preceded by a direct-coupied voltage
amplifier. Harmonic Distortion: less than
1% from 25.20,000 cps within 1db of 70
watts. Frequency Response: =Y db 10-
50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than
1% from 40-20,000 cps within 1 db of 40
watts. Frequency Response: *14db 12.
25,000 cps.

Over 2 MILLION EICO instruments in use.
Most EICO Dealers offer budget terms.

' L]
H i
: ;
! EICO, 3300 N. Blvd., L.I.C. 1, N. Y. A-5
1 [ Serd free 32-page catalog & dealer’'s name 0
+ O Send new 36-page Guidebook to HI-FI for }
! which 1 enclose 25¢ for postage & handling. !
! Name H
' Address E
E City Zone  State :

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M. © 1961 by EICO, 33-00 N. BIvd., L. I. C. 1, N. Y.

Add 5% in West, ]
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Silky Tone
from

Orient

—

._ " AT'\‘

r~

VS-600
Moving Magnet Type Sterco
Cartridge

New type 4-coil Moving Magnet
Sterco cartridge with smoothest
response from 30 eps. 10 20.000 eps.
and it has more than 25 dB channel
separation from 1000 eps. to 10.000

eps.
Hﬁgh Output Voltage, high compli-
ance, low mass plus exclusive sym-
metrical push-pull design for the
minimum recording weariness and
the lowest distortion.

[
GA-12

Professional Stereo 127 Tone Arm

Enginecred for resonace-free tracing
at 1.12 gr. stylus force. P’lug-in heads
have 4 terminal-tips so that any
type of cartridge can be mounted.

P-68H
Professional 4 Spced Turntable

This remarkable 4 speed turntable,
with synchronous hysteresis motor,
guarantees optimum performance
of stereo reproduction.
Specification :
Turntable ; 127 diameter
aluminum diecasting
16-3/4, 33-2/3, 45, 78
a rpm.
Power consumption; 15 watts
S/N; 45 db, minimum
Wow; 0.25% maximum

NEAT |

NEAT ONKYO DENKI CO., LTD.
4-1chome, Kanda, Hatago-cho, Chiyoda-ku,
Tokyo. Japan

Speed ;

l
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this, I felt, was in radical contrast to that
dead, synthetie, “loudspeaker” sound that
we are already much too familiar with in
many an earlier example of taped “music.”

This sound was extraordinarily un-
electronie, then. But it did, without any
question, serve as a glorious imitation of
many an aspeect of literal, acoustic musie.
And this poses some vital aesthetic ques-
tions. Should electronic usic sound like
regular music— even merely by suggestion?

Well, by doing so it insures a big impact
on a present-day audience. No question
about it, this music was immediately im-
pressive because to the audience it sounded
like music, not like electronics. I mumhled
to my companion, in a brief lull part-way
through, that I'd bet the ballet would be a
hit—it was so “conventional” It was a
hit. At the end, the audience yelled and
stamped and shouted bravo, until the lights

| went up in its face.

The Built-in Concert Hall

There’s more to this. Yes, the score for
my ear did have a peculiarly orchestral
sound and was in that sense conservative.
If you doubt it, just try a really radieal
electronic work, say, one by KEdgard
Varése. There is not the slightest sug-
gestion of any “orchestra” or any ordinary
musical sound! He works in a wholly new
world, doesn’t even use the word “music”
but prefers (in order to bypass arguments)
his own term, ‘“organized sound.” In con-
trast, “Electronies” 1is much closer to
normal, standard, “regular” music. Other
elements of the score reinforce this con
servative pattern. Notably, reverberation.

Now here is a fine aesthetic poser: We all
know that reverberation, as of an enclosed
large hall, seems to add a lustre and
realism to music. The proper amount of
liveness varies greatly from one type of
music to another, from one person’s taste
to another, from one period’s taste to
another. (In the 1930’s, recordings were
far less live than they are now.) But with
all this variation, liveness remains as an es-
sential in “ordinary” music and in recorded
sound, because in the last analysis music
was composed to be played in an enclosed
space—most of it, anyhow—and we are
therefore accustomed to reverberation as
a normal attribute of mnsical sound.

But all-electronic sound is something else

again. Should it be “reverberated”? Is
there any aesthetic reason at all for
creating a “spaece” in which a purely

synthetic sound scems to be oecurring—
except the same old reason, to make it
sound like familiar musie, to make it
resemble what it is not?

I was impressed, when “Electronies” got
under way at the ballet premiere, to dis-
cover that the huge sounds we were hearing
were not only spread out, via an array of
big speakers, but were merged solidly
into an unbroken sound-curtain that ex-
tended far beyond each side of the stage.
(Two pairs of speakers were located
beyond the prosecenium arch, out on the
sides. There must have been others, either

| backstage or in the orchestra pit out of

my line of sight.) No pinpointing of the
sound, at “speaker A and speaker B.” No
ping pong. This was genuine superstereo,
synthesized.

And moreover, as the ballet continued I
was startled to realize that the entire
music occurred within a huge space that, to
the best of my observation, was far larger
than the actual space within the City
Center theatre—a second “space” created
for the ears within and beyond an al-
ready-large listening hall. A huge “hole
in the wall.”

This must have been achieved by re-
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corded reverberation, multi-track. That was
my conclusion. It's possible, I thought,
that I'm hearing merely the normal reverb
in this quite-large auditorium. But ex-
perience with the relatively picayune live
orchestra (only a few moments before)
seemed to deny this strongly. Live musie in
that theatre is relatively unreverberated,
theatre-style rather than concert-hall. My
conclusion—without factual evidence—was
that this electronic score had its own built-
in concert hall, via added reverb.

Neo-Post-Romantic

You see what a niee aesthetic problem
this poses. Here is a score that: (a)
sounds like a sort of ‘“super” orchestra, an
imaginitive recreation of live musical
sound, and (b) sounds as though it were
being “plaved” in a hall like real musie.
Two strongly conservative tendencies. And
there’s a third, even more fundamental.
How about the actual “musie” itself, the
so-calledl “score”? What is its musieal
language, its structure, themes if any,
harmony if any? Radieal? Not so radical?

As a music critic I can answer this quite
positively. Not so radical. In fact rather
strangely conservative. To tell the truth, I
thoroughly enjoyed the pseudo-orchestral
effects and marvelled at their lively and
convineing complexity. I was really thrilled
by the expertly managed effects of rever-
beration, whatever my doubts about its
ultimate suitability in the musie of the
electronic future. But when it comes to the
nmusic itself, I was less happy.

Indeed, in view of such extraordinary
technical virtuosity, I heard this score as
oddly conventional, even old-fashioned.
Skillfully, imaginately so, without a doubt,
but still a re-make in electronic terms of
ideas, musieal ways of thinking, that could,
almost be ealled time-worn. Hard to believe,
but it’s not the first time I've run into
this.

You won’t believe me, of course. Con-
servative—that screaming, booming whirl-
wind of taped sonics? Yes, I say. It was
specifically eonservative: the general impact
was not so much of the present as of the
post-Romantic period ecentering on the
early 1900's. I thonght first of Respighi,
then of Richard Strauss (in his early
works). The sounds were big, lush, over-
blown, as of that period in the past.

Tlhere was even a “motto theme”—it was
gently borrowed, note-for-note, from some
ultra-familiar big piece that for the
moment I can’t put my mental finger on;
I was humming it for hours afterwards
trying to locate the ‘“original” in my
mental filing cabinets. No matter—this
“motto” was right out of the late 19th
Century and early 20th, in sound, in its
treatment.

There were not only electronic trumpets
but rather conventionally fanfare-like big
trumpet calls. There were ‘“choirs” of
pscudo-instruments, acting much like the
elements in a large orchestra—that is, a
somewhat old-fashioned large orchestra.
The whole “orchestration” was strongly
suggestive (again, with much imagination)
of a particular sort of “live” musie, a
particular period, as opposed to many
another period-style. (Definitely not Mozart,
and not at all Stravinsky, for instance.)
And this in spite of plenty of outward
“dissonance” and sonic complexity.

There were themes, musical motives;
there was even much distinet harmony and
occasional key-sense, in the post-Romantic
manner. And this in a medium that was
heavily promoted, you see, as having no
connection with any actual, living, acoustic
sound, let alone any musical sound.
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Belden has it...

Every wire and cable you need for Hi-Fi,
Sound, and Intercom service and installation

Belden Hi-Fi, Sound, and Intercom Cables are spe-
cially engineered to provide highest audio efficiency
and quiet performance. And, to meet your service
and installation requirements, they are available in a
complete range of types, sizes, and insulations.
Shown kelow is a part of this complete line. Ask
your Belden Electronics Distributor for specifications.

Miniature Broadcast Audio Cable

== 8450

B0 8411 = Two Conductor Shielded Cable

~ 8413

Belden Multiple Pair Individu-
ally Shielded Cables use

Multipie Pair
Unshielded Beldfoil*, a Belden develop-
Cable ment and a major break-

through in the search for

.. 1 to 51 pairs quiet cables.

8767 *Belden Trodemark
— Reg. U. 5. Pot. OH.

8734

P \"\’ -
= < WIREMAKER FOR INDUSTRY

SINCE 1902
CHICAGO

power supply cords e cord sets and portable cordage o
electrical household cords e magnet wire o

lead wire * automotive wire and cable e aircraft

wires ¢ welding cable

" 8731

— 8735
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Yes, AUDIO is publishing a cookbook—
not that we intend to extend the subject
of gastronomy to include recipes in fu-
ture pages of AUDIO.

You may ask...why?

And we would answer—Simply because
we feel that people who read AUDIO,
and enjoy the finest quality music repro-
duction also enjoy really good food on
their tables.

Your next question may be...Is it a dif-
ferent kind of cookbook?

Of course our reply would be—Yes! Oh,
it doesn’t have a revolutionary format
and it appears to look like any ordinary
tookbook. But, the secret of its goodness
is the recipes that fill its 148 pages...
recipes responsible for the heart warm-
ing, flavorsome, homespun aromas expe-
rienced only in the kitchen of an Adiron-
dack country home.

The name of the book is PLACID
EATING, and it is chock full of palate-
tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Lake Inn
-..at (you guessed it) Lake Placid, New
York.

Actually, the first edition (now out of
print) was discovered by Mr. AUDIO
(C. G. McProud) during his stay at Mrs.
Wikoff’s Mirror Lake Inn, where, in Mr.
McProud’s own words—“...every meal is
80 tasty that eating becomes a real joy,
where each night’s dessert excels the one
from the night before, where one has to

RADIO MAGAZINES, INC., Dept. K99

P.O. Box 629, Mineola, New York

Enclosed is my remittance of
please send me copies of
PLACID EATING @ $3.95 each.

{No C.0.D,, all books sent postpaid in U.S.
Canada, and Mexico. Add 50c for Foreign orders.)
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push himself away from the table before
upsetting the daily calorie count.”

Here is a cookbook that will enable you
to recreate in your own homes superb
dishes experienced only at the Mirror
Lake Inn—dishes like Lake Trout Baked
In Wine and Adirondack Apple Pie, rec-
ipes for which are reproduced below—

LAKE TROUT BAKED IN WHITE WINE

Remove heads and wails from a 2-pound fish. Split open down
back and rinse well. Remove backbone and rub inside with lemon.
salt, pepper and thyme to taste. Knead 1 tablespoon of butter
and anchovy paste the size of a large pea; placing mixture inside
fish. Place fish in a greased baking pan and cover with % cup
of white wine. Bake 25 to 30 minutes in moderate oven. 350
degrees. Baste frequently. Gamish with parsley and lemon
and serve with plain boiled potatocs.

ADIRONDACK APPLE FIE
3 tbsps. white corn Yyrup
6 10 8 tart apples, thinly
sliced
[pasgy

I ¢ sugar

2 thsps. sifted flour

Y4 tsp. grated nutmeg

¥ ¢. orange juice

¥4 c. melted butter

Mix together the sugar, flour, nutmeg, orange juice, corn

syrup and melted butter. Add the sliced apples and mix thorough-
Iy. Butter a pie pan heavily before putting in your pastry. Fill the
pi¢ shell with the apple mixture and make pastry serips for the
top which should be dipped in melted butter before putting on
the ple. Bake in 400 degree oven for 15 minutes: reduce heat to
250 degrees and hake 35 to 40 minutes longer.

This colorful book, plastic bound for easy
handling, will contribute many wonder-
ful adventures in food for everyone in
the family. Order a copy today, the Lady-
of-the-house will adore you for it. Inci-
dentally...it makes a wonderful gift for
anyone. PLACID EATING, 152 pages,
Plastic Bound: $3.95.

A. and possessions,
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Thus I suggest that this “Elcetronies” is
a work of virtuoso conservatism. And I
prediet that it will be suceessful on these
very grounds, coustruetively, usefully so.
After all, conservatism means the con-
serving of things judged worth keeping.
‘Electronies” is a forward-looking con-
servatism. It makes highly imaginative and
very skillful use of the familiar elements
that most musie listeners (and ballet-goers)
find natural and satisfying. If it is a
compromise, then it is a currently practical
compromise. By now it is about time some-
body showed that electronic sound is
versatile enough to rival real orehestral
sound! This does it.

If reverberation is an essential for
practieally all our present musie, if live-
ness makes the ear grow fonder—if a
reverbed sound seems somehow more
“natural” to us than a non-reverbed elee-
tronic creation—then let's use reverb. At
least for the present, until it ean be
retired as a transition substitute, or inte-
grated finally into electronic music as one
of its technieal sound resources. And if
post-Romantic music & la Respighi is at the
moment a suitable base-idiom for demon-
strating the skill and the scope of electronic
sound, then by all means let’s use it. For
the present.

Only one more comment under aesthetics.
The ballet. This music was ‘“‘composed”
first; the ballet came later, choreographed
by that old ballet pro, Balanchine. (Indeed
rumor told me that the ballet production
was actually put together at the last
moment in typieal artist fashion.) To the
electronic score Balanchine added an “elec-
tronic” ballet, danced however by strictly
non-eleetronic human beings, every one of
whom had two recognizable arms and a
pair of legs, dressed up in white undies

white skin-tight leotards). Towards the
end, black human figures came on briefly.
The stage setting was highly “synthetic”

-a forest of huge cellophane-like stalac-
tites vaguely waving in the breeze, plus
weird, interplanetary lighting. But the
dancers, were just dancers, so to speak.

How did the visual ballet go with the
audible sound?

Well, for the first few minutes I was
bothered by these quite obviously un
clectronie daneers. They should have been
spacemen or something, with five legs and
six_antennae apiece. Not far-out enough,
I thought.

But before long, as I began to digest the
electronic musie itself, I felt very differ-
ently. Old Balanchine, that iufallible chore-
ographer of new musie, had hit it exaetly
right. He combined “electronic” innovation
in the dancing with standard, human-like
movement, in proportions just right for
the musie. It was a conservatively modern
dance sequence, in a violently modern stage
set—precisely as the musie was conserva-
tive in idiom in a violently modern setting,
electronic sound. Balanchine, I thus sus-
pect, heard what I have heard, that there
were many conservative elements in this
mainly radieal score.

Maybe the French weren’t as illogical as
they scemed when they named olitical
party the “Radieal Conservatives.” In elec-
tronic music I'd say there was a big place
for radical conservatism

Audio’s Baby

On the technical side, I ean sum up my

personal reactions to ‘Eleetronics” on

| points, and I'll bet they agree with most

other opinoins youw’ll run into. I'll do it
in number-style.

/L ) .
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a real SWEETHEART of a microphone

AKG's D 19 B Dynamic Cardioid, shown here in three enviable situations.

it meets every mood of the serious tape fan, from Liebeslieder ta “le Jazz hot" — from
family-party recordings te tape letters. In the hand or on a stand, D 19 B is truly a
maid-of-all-work, ready for any challenge.

Cardioid pattern (down 15 dB at 180°) and bass-cut switch minimize ambient noise for
clean voice recordings — full range of 40 to 16,000 cycles available for music — Imped-
ances 200 Ohms or 200/50K Ohms — excellent sensitivity and magnetic shielding—
anly 6 inches long, 6 ounces light —at $58, including Table Stand illustrated, out-
performs mikes at triple the price. At better audio dealers. For details on D 19 B and
other outstanding AKG microphones from Vienna, The Home Town of Music, write
Electronic Applications, Inc., Stamford, Connecticut.
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EDITOR'S REVIEW

SHOW COMMENTS

y the time this issue is in the hands of readers,
B the two West Coast High Fidelity Shows—San
Francisco and Los Angeles—and the 1961 Inter-
national Audio Exposition, which is the new name of
what has heretofore been known as the London Audio
Fair, will be past, and the memories they invoke will
remain with most of us during the rest of the vear.
We trust that those who attended these three shows
will have pleasant memories and will feel that they
spent a few worthwhile hours in the halls of sound.
One of the greatest dividends aceruing to the manu-
facturer—either of equipment or of magazines and
books—is the opportunity to discuss with customers
those problems which may have come up since the last
time we saw them. Some of these problems may be the
result of some deficiency in the produets themselves,
while others may be the result of some constructive
thinking on the part of the customer as to how he
may use the products to his own advantage. We know,
for example, that as ‘“manufacturers’’ of magazines
we are able to keep a ‘‘finger on the pulse’’ of the
reader to a better degree than if we simply sat in our
ivory tower and dreamed up our articles or picked
them indiscriminately from those which are proffered
by enthusiastic experimenters and home constructors.
We learn, among other things, what readers want in
their magazine, how they want the material presented,
and where we may have been remiss in past months.
And in addition, we glean glimmerings of ideas which
lead to a still more interesting editorial content. On
the whole, we feel that shows are well worth the time
and expense to us for these reasons.

By the same token, manufacturers of equipment
can also gain a lot from direet contact wiih their
customers. It is quite possible that the relatively high
quality of component high fidelity equipment is the
result of a closer contact between manufacturer and
user than can possibly exist in industries where the
customers never get an opportunity to talk over their
likes and dislikes with those responsible for the prod-
uct.

In San Francisco, the event combined the high fi-
delity show with a home show, with a reported turn-
out of some 37,000 people. Undoubtedly many of them
came on account of the home show, but while they
were there they walked through the high fidelity sec-
tion, and this is one method of introducing compo-
nent high fidelity to people who didn’t think they
were sufficiently interested in hi-fi to go out for that
reason alone. The arrangement of the booths was es-
sentially the same as that employed in the 1960 Show,
and for a non-permanent set-up it was exeellent. Un-
fortunately, when most buildings large enough to
house a hi-fi show were built, no one had the foresight
to envisage the type of structure whieh would be re-
quired. Think what we could do if we were to design
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a building exelusively for this purpose today. In the
meantime, we must continue to use the best available
faeilities, present our produets in the best way we
know how, and then hope that we may engender suf-
ficient interest that the attendees will visit their
dealers for a more thorough demonstration in more
suitable surroundings and in a more leisurely manner.

In Los Angeles, the IIIT"M-presented show returned
to the cottages at the Ambassador Hotel—which in
our opinion provide the best facilities of any we have
attended in the United States. Taking its cue from
the excellent facilities, the weather provided a per-
feet setting during the show. From the preliminary
reports we have received, audiofans welcomed the
fortuitous combination of weather and location in
sufficient numbers to produce an optimistic attitude
in the exhibitors.

AWARDS

While we are mentioning attitudes, we would like
to extend our humble thanks to the IHFM for the
award presented to us during the Los Angeles show
‘‘for outstanding eontribution to the high fidelity in-
dustry.”” We take this method to thank them because
we were not in Los Angeles when the award was pre-
sented—and, as we noted before, editorial policy
evolves as an interaction between the readers and the
editorial staff. Consequently we offer our own award
to the readers of Aupio ‘“for outstanding contribution
to the high fidelity industry.’’

NEW SHOW FORMAT?

There are always some who feel that Shows as we
now know them have served their purpose. We are not
among this number. Shows are undouhtedly expen-
sive for the exhibitor, and since no equipment is sold
directly at the shows, it is very difficult to assess the
over-all advantage of the show until perhaps several
months have elapsed. Possibly some modification of
the show format could be adopted which would per-
mit the on-the-spot sale of equipment, either by
having dealers’ salesmen on the floor to help out
manufacturer personnel in closing sales right then
and there, or by making divect sales by the manu-
facturer to the pro-rata credit of the dealers in the
area. In the days of the automobile shows, there were
always salesmen on the floor—not just demonstrators
or the actual designers—and each one had a pad of
order blanks in his pocket.

We might just take a few hints from the automo-
bile industry—after all it doesn’t do too badly.

LONDON

We did finally find an excuse to go to London for
the show, and a full report will follow in the June
issue,
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Exclusive
ssurance
of

Quality

Only the Stanton Fluxvalve
can provide the exclusive
and patented features
which make it the
finest pickup available.

’l‘ he significance of a document . . . a
LETTERS PATENT conferring exclusive
rights and privileges on an individual to
manufacture and vend an invention both
new and useful . . . further signifies a
most important responsibility upon that
individual.

Endowed with this responsibility,
PickeRING & CoMPANY pioneered -
through their outstanding participation
in stereophonic development — the
STaNTON STEREO FLUXVALVE, the very
first (and only) stereo cartridge incor-
porating the revolutionary T-GUARD stylus.

But this was only the beginning—through
continued development—major advances
in stereo pickup design were brought
about by the use of PickerING & CoM-
PANY’s long experience . . . special skills
and exclusive techniques.

Thus; less than one year after the intro-
duction of the stereo record, PICKERING
& Company introduced the MopEL 380
STANTON STEREO FLUXVALVE. And, in a
few short months, the 380 earned its
reputation from the experts as —
“The finest stereo pickup ever tested”,

Isn’t it time you found the true answer
to stereo as it was meant to be?

W7E urge you to go to your dealer for
a 380 FLUXVALVE DEMONSTRATION—
we know you will find its quality of per-
formance almost beyond belief.

FOR THOSE WHO PCAN HEAR THE DIFFERENCE
k e

for more than a decade—the world’s most
experienced manufacturer of high fidelity
pickups...supplier to the recording industry.

PICKERING & CO., INC.. PLAINVIEW, NEW YORK

The Stanton Fluxvalve and Stereo Fluxvalve are patented
(and patents are pending) in the United States, Great
Britein, Canads, Jspan snd other countries throughout the
world.
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WE'RE REACHING INTO SPACE

Bell Laboratories research with
chilled ruby ampiifiers speeds the
day we may telephone via satellites

A strange combination of Nature’s forces at Bell
Laboratories foreshadows the day when world-wide
phone calls may be relayed via man-made satellites
orbiting the earth. It is a union of synthetic rubies and
extreme cold, making it possible to amplify microwave
signals from these satellites clearly.

Synthetic rubies possess an extraordinary property
when deeply chilled and subjected to a magnetic field.
They can be excited to store energy at the frequencies
of microwave signals. As a signal passes through an
excited ruby, it releases this energy and is thus ampli-
fied a thousandfold.

Bell Laboratories scientists chose a ruby amplifier
because it’s uniquely free of “noises” that interfere with
radio signals. For example, it doesn’t have the hot

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

cathodes or hurtling electrons that generate noise in
conventional amplifiers. It is so quiet that only the
noise made by matter itself in heat vibrations remains.
But at a temperature close to absolute zero, this also is
silenced. Even very faint signals from satellites can be
clearly amplified and studied for their possibilities.

Bell Laboratories scientists were first to discover
that matter itself generates electrical noise. They also
discovered that stars send radio waves, and thus helped
found radio astronomy. It is particularly fitting that
the same scientists, in their endless research on noise,
should now battle this number-one enemy of telephony
in the dramatic new field of communication via satel-
lites. The ultimate goal, as always, is the improvement
of your Bell System communications services.
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Feedback Techniques in
Low-Level Amplifiers

DONALD L. SHIRER®

Although more widely used than in previous years, feedback in low-level am-
pliers is still not used as widely as its’ advantages would indicate. For those
“on the brink,” here’s as persuasive argument for—plus a large helping of how.

ciples of negative feedback are

almost universally used in audio
power amplifiers, to find that there seems
to bhe some reluctance to apply them to
the lower-level stages of the amplifier
chain as well. Perhaps there may be
some justification for this, since one of
the principal uses of negative feedback
is to reduce distortion, and low-level
stages do not distort the signal as much
as amplifiers which must handle large
signal voltages, but this is only part of
the story. By judicious choice of the
feedback paths and eomponents, not only
can distortion in the output signal be
reduced, but the frequency response can
he controlled, the effective input and
output impedance of the awmplifier may
be changed and at the same time the
circuit may be adapted to other functions
such as mixing or tone control. The price
that must be paid for this flexibility is
a reduction in amplifier gain, which
sometimes (but not always! . . . see the
discussion on equalizers) necessitates an
additional amplifying stage at a slight
increase in cost and complexity. How-
ever, this is usually far less significant
than the advantages zained through the
use of feedback.

Only so-ealled negative feedhack will
be discussed here, and its applieation to
units which arve primarily low-level cur-
rent or voltage amplifiers. It is assumed
that these units either themselves accept
an audio-frequeney signal from a miero-
phone, pickup, or other transducer and
deliver an amplified (and perhaps modi-
fied) signal at a higher level that can be
fed to a power amplifier, or else that
these separate units may he combined
into a more eomplex preamplifier which
performs this function. We thus regret-
fully ignore here the many interesting
applieations of feedback to oscillators,
relaxation circuits, and to amplifiers de-
signed to handle extremes of frequency
at either end of the audio range, which
are hest treated in a more rigorous

I T IS CURIOUS in this day when the prin-

* 1809 Fairlane, Valparaiso, Indiana.
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manner. At audio frequencies, we ecan
gladly simplify our ealculations to
negleet such complictations as cireuit
and tube capacitances, and treat tran-
sistors and vaecuum tubes as “perfeet”
amplifiers having a gain independent of
frequeney. Although the consequences of
such a sweeping assumption would

v, v, A(vi Ov,)
=Alv; + Bvo)

- A

L —V;(‘ﬁ—l e )
=vi(-1/4)
IF 1ABID 1

Y
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Fig. 2. Current amplifier.
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usually be drastic in power amplifier
design, I have rarely encountered sta-
bility troubles from this particular
simplifieation in preamplifiers, and even
if they arise, they may generally be
eliminated without radieal redesign of
the eireuit.

Basic Feedback Circuits

Two feedback circuits are shown in
Fig. 1, in which the triangular block
represents a “perfect” voltage amplifier
whose voltage output is A times the
input signal voltage, v;, over the entire
audio frequeney range. This amplifier
may be a single vacuum tube, several
R-C coupled tube stages or even a “black
box” exhibiting the specified raw gain A.
In (A) of Fig. 1, a certain fraction B
of the output voltage, v,, is fed hack to
the input of the amplifier through the
voltage divider indicated by the rec-
tangular hox which is assumed to have
an impedanee much greater than the
load resistor, R, so as not to overload
the awmplifier. The feedback voltage, v,
is then inserted in such a manner that
v, = [A(v;+v,)] is less than the output
(4v;), which would occur if the feed-
hack path were hroken. It is clear that
you shouid not conneect the feedback
voltage so that it increases the output,
or the increased output would cause a
larger feedback voltage, which in turn
causes a still larger output, which causes
a bigger . . ., ete, and you soon have
a dandy oscillator instead of an ampli-
fier. With the proper connections,
though, the amplifier soon settles down
at its lower output voltage. Now v, =
By, = BAv; + BAv,, so evidently the condi-
tion that v, oppose v, (that is, be out of
phase with ;) requires that BA, the
gain “around the feedback loop” be
negative—thus “negative” feedback. If
the voltage divider, B, consists of passive
elements (resistors, eapacitors, inductors,
ete.) only, inversion of the signal ean-
not take place there, so either A must
be negative, which is the same as saying
that the amplifier contains an odd
numher of phase-inverting stages, or
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else if an even number of stages are
used, the feedback signal must be in-
serted at a point where it will produce
the effect of an input signal of opposite
sign, usually at the eathode of the first
stage. (For this eriterion to be applied,
remember that cathode followers and
grounded-grid amplifiers do not invert
the signal.) Examples of both types of
amplifiers will be given later. This eon-
nection is known as parallel, shunt, or
voltage feedback.

Series or current feedback is shown
in (B) of Fig. 1. Here the output cur-
rent passes through a resistor I, which
converts it to a voltage signal (usually
R,<R;), then through the voltage
divider, B, to a point in the amplifier
whieh will provide the proper negative
feedback polarity. In either case, if the
amplifier gain is sufficiently high, it
drops out of the equation for the total
gain when feedback is included, as does
any mention of the load resistance. so
that we have “stabilized” the gain
against changes in vacuum tube n or
changes in the load resistance. The factor
B can be rather small (if A4 is large
enough) without violating the simplify-
ing condition AB > 1, so that the gain,
ineluding feedback, which depends on
1/B, may be quite large. The difference
hetween the two cases appears in the
equations below each figure. It is evident
that for (A) of Fig. 1 it is the output
voltage whieh is a stabilized funetion of
the input voltage. Voltage feedback has
thus made it appear as though this
amplifier has a very small effective out-
put impedance, so that R; may be
varied without affecting v, as long as it
is not so small that greater output eur-
rents are demanded than the output
stage in the amplifier ean supply. On
the other hand, the current feedback in
(B) of Fig. 1 stabilizes the output eur-
rent, so that now the amplifier behaves
as though it had a very large output
impedance. The change in outpuf im-
pedance in each case is in about the
same ratio as the reduction in gain
caused by the application of feedback.
(See Appendix 1.)

The same two feedback configurations
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ean he applied to amplifiers incorporat-
ing transistors, or any “black box” in
whieh the enrrent output i, is 4 times
the current input ¢;. In (B) of Fig. 2,
a eertain fraection, B, of the output eur-
rent is extraected by means of the low-
impedance current divider indieated by
the rectangular box, and fed back to
the amplifier in such a manner as to
oppose the input eurrent.

In (A) of Fig. 2, the output voltage is
converted to a current by placing R,
between the amplifier output and the
low-impedance input of the current
divider, then a fraction, B, of this cur-
rent is fed back to the input. Again
voltage feedhack stabilizes the output
voltage ((A) of Fig. 2) and lowers the
output impedance of the amplifier; eur-
rent feedback stabilizes the output cur-
rent and increases the effective ontput
impedance as in (B) of Fig. 2.

Stability Considerations

If the divider network, 8, contains
only resistive elements, the adjusted gain
of the amplifier including feedback will
be flat over a range greater than that
of the amplifier itself. This is so because
even though A is deereasing at the ex-
tremes of the frequeney range, the ad-
justed gain will not seriously decrease
until 4 hecomes comparable to 1/8. The
adjusted gain will then drop off with
further fall in A itself somewhat as
shown in Fig. 3. Phase shifts in the out-
put voltage always accompany this de-

erease in A at high and low frequencies,
but should not eontribute to instability
in properly-designed amplifiers. Proper
design in this case usually amounts to
little more than making only one R-C
coupling element contribute to the ampli-
fier droop at low frequencies and one
other network cause the high-frequency
rolloff.

In the typieal flat amplifier shown in
Fig. 4 for instance, the time constant
R,C; is made, say, five times less than
R,C,, R,C,, or R,C; so that the first
coupling network contributes most of the
low-frequency droop in the amplifier
response. The high-frequency loss is
limited here by all the tube and eireuit
eapacitances. To ensure its proper “ruin”
by only one R-C network, a small eapae-
itor, C, may be tiel across R, to start
drooping the amplifier’'s gain above
20,000 eps or so. These simple expedients
will generally suffice in the great
majority of preamp ecirenits.

Adding ecapacitances or induetances
to the current or voltage divider, B8,
will enable you to produce an amplifier
having a frequeney-varying gam which
is dependent only on the feedback net-
work. Several voltage dividers are shown
in Fig. 5, accompanied by sketches of the
behavior of their division ratio, f, and
the total amplifier gain, 1/8, as a fune-
tion of frequeney. Remember that in
order for the adjusted gain to be given
by 1/B, A must be several times the
highest value of 1/B over the desired
frequency range (if you measure gains
in db, A must be approximately 6 db
more than the maximum value of 1/B
for the approximation to hold). Since
the impedance of the divider ecircuit will
probably also change with frequency, be
sure that your voltage dividers have
high impedanees and the current dividers
low impedanees eompared to the imped-
ance level of their associated circuits. A
single R-C network will give slopes up
to 6 db/octave on the gain curve, and
the responses can be easily sketched by
joining the flat portions and the 6 db/
octave slopes with smooth curves near
the erossover frequencies.

Fig. 4. R-C coup-

ling networks in

typical feedback
amplifier.

AAAAAA.
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Networks of this type can obviously be
combined to form quite complicated fre-
quency response curves which are useful
in equalizers and tone-control networks.
Inductances are not usually used in feed-
back networks because of their size,
weight, eost, and tendeney to pick up
hum if not well shielded, but R-L-C
circuits ean give mueh sharper slopes
than a single R-C network. For instance,
the feedback divider shown in (D) of
Fig. 5 was found to be useful in de-
signing an equalizer for a tape recording
amnplifier needing considerable treble
boost around 15,000 eps. Several other
types of feedback networks are eon-
sidered later.

So far, nothing has been said about
distortion reduction, though it is fairly

easy to show (see Appendiz IT) that the
distortion produced by the amplifier
without feedback is reduced by the same
factor (4B -1) as the gain when nega-
tive feedback is applied. It is true that
some additional higher-order harmonie
distortion may arise becanse the feed.
back allows the initial distortion prod-
uets to pass back through the amplifier,
but the usnal low-level amplifier has only
a small degree of distortion to begin
with, until overloaded, so that the higher-
order distortion products are nearly
always negligible.

“Flat’’ Amplifiers

Dynamic mierophones and many types
of vibration transducers produce signals
in normal use of about 1 mv or smaller,

and demand “flat” amplification up to a
level of at least 0.2 volts before the
signal can drive most power amplifiers
to full output. While part of this ampli-
fieation may be provided later, generally
it is wise not to insert level or tone
controls until the signal level is brought
up to 0.1 v or so, to avoid hum and
noise pickup in an excessive number of
low-level stages. It is usually worth-
while to expend considerable effort to
avoid noise in the input stages so that
the amplifier may handle as wide a dy-
namie range as possible.

A transistor eirenit which has shown
considerable adaptability as a low-level
amplifier for medium-to-low impedance
inputs is shown in Fig. 6. Without the
feedback path (F-F in the figure) it has
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FEEDBACK NETWORK PROVIDES GAIN OF 330
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Fig. 7. Low-level
vacvuum-tube pre-
amplifier.

a gain of 69 dh. About 6 db of this is
used for local feedback, by means of the
unbypassed emitter resistors in each
stage, which aects to improve the stability
of the bias levels as well as providing
some distortion reduction. D.c. conpling
after the input capacitor leaves only
the R-C time constant in the second
emitter cireuit to provide the low-
frequeney eutoff, hut also demands an
inner d.c. feedhack path hack to the first
base to stabilize the bias potentials on
the two grounded-emitter stages. The
inclusion of three loeal feedback paths
in addition to the over-all feedhack loop
makes this eireuit rather insensitive to
different transistors, although for opti-
mum results the first hase hias resistor
(marked 0.4-0.5 megohms) should be
adjusted to provide exactly 0.58 ma
emitter ecwrrent in the input transistor.
The operating points arve chosen for
low transistor noise, althongh this will
also depend on the impedance level of
the input signal. An input impedance
of 1000 ohms will produce the best
signal-to-noise ratio in the 2N220 stage,
but a 250-ohm mierophone can he di-
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rectly connected to this stage with a
loss of only 25 db in signal-to-noise
ratio. This will entail no loss in gain
since the effective impedance of the first
base will be raised by the over-all feed-
back up to a value in the range 10-
50,000 ohms. This amplitier can provide
an output for almost four volts into a
10,000-0hnt Joad without elipping, giving
a great overload reserve and eliminating
the need for a volume econtrol at the
preamp input. The frequency response
is flat from helow 15 eps (which is “all
the further” my oscillator goes) to
15,000 eps, where it is 3-dh down without
the over-all feedback path—supplying
as little as 6 db or more of over-all
feedhack produces flat response to be-
yond 20,000 cps. The emitter follower
1s not strictly needed for most purposes,
but serves to keep the output impedance
low over the entire frequeney range if
the preamp is used as an equalizer, and
can drive output ecireuit impedances
down to about 3000 ohms without too
mueh vestriction on the output level.
Low-noise wmetal-film and deposited-
carhon resistors are nsed in strategic

AmericanRadioHistory Com

locations, and the power supply was
designed to be taken either from two
9-volt batteries in series, or dropped
through a decoupling network from a
higher-voltage supply.

Conneeting a 33,000-ohm resistor be-
tween the points I'-F effectively converts
this amplifier into the circuit of (A) in
Fig. 2. The divider consisting of the
33,000-ohm and 100-ohm resistors pro-
vides the negative voltage feedback
which is properly applied to the first
stage emitter since there are two (an
even number) phase-inverting stages in
the feedback loop. Negleeting the shunt-
ing effect of the first transistor’s hase
resistance, the dividing ratio, B, is ap-
proximately 100/33,100, giving an ad-
Justed gain (1/B8) of 330, or about 50
db. The gain reduction is thus 69-50, or
19 db, a factor of 90 times, which serves

mcmv: SLOPE
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Fig. 8. RIAA playback curve with required
network.
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quired feedback network.
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division ratio is 500/500,000) with a
comfortable 24 db of feedback reserve.
The feedback voltage is corvectly applied
to the cathode of the cascode stage since
there are only two phase-inverting stages

-the grounded-grid and eathode-fol-
lower tubes producing an ontput in
phase with the inpnt signal. To realize
the low-noise possibilities of this eir-
cuit, it should be well deconpled from
the power supply and d.e. should be
used on the filments.

Equalization

The previous amplifiers ean easily be
converted to phono preamps by adding
frequency-sensitive elements to the feed-
back path to make the gain follow the
RTAA playback enrve, shown in (A) of
Fig. 8. This has o 6 dh/octave rise in
the buss region with a turnover fre-
queney of 500 c¢ps, a treble turnover at
2120 eps followed by a 6 db/octave
droop, and a bass platean at 50 cps.

Fig. 10. Summing chains.

to reduce the output impedance and har-
nonie distortion figures by the same
ratio. Many people will refer to this as
“19 db of feedbhack”—a convenient short-
hand phrase. In this amplifier it makes
the harmonic distortion unmeasureable
if the output is below 1 volt. Exeeption-
ally low-level mierophones may demand
a gain of 60 dh, which may be obtained
by a division ratio of 1/1000, that is,
by replacing the 33.000-ohin resistor
with one of 100,000 ohms. There 1s still
9 db available for distortion reduction,
although now the input impedance has
come down to abhout 6000 ohms. This
variation should not he used with high-
impedance microphones without a step-
down transformer.

A vacuum tube preamp which may be
used with erystal or other high-imped-
ance microphones is shown in Fig. 7.
A double triode is connected in the
grounded-eathode grounded-grid eascode
arrangement to provide a low noise level
and at the same tine a considerable gain
in the first stage. Onc unusual feature
is the 120,000-ohm hypass resistor to
the plate of the grounded-cathode half
of the cascode tube. This increases the
current drawn by this seetion, raising its
g, and giving an extra 5 db of gain
over an ordinary cascode circuit. The
second tube is R-C coupled with a cas-
code follower direct-coupled to its plate
to provide a low impedanece output. The
slightly higher raw gain of this ecireuit
(84 db) permits a higher effective gain
than the amplifier of Fig. 6 with the
same amount of distortion-reducing feed-
back. For instance, a 0.5 meg feedback
resistor will provide a 60-db gain (the
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Fig. 12 Mixing amplifiers.

The divider network shown in (B)
of Fig. 8 will produce this character-
istie in a ecircuit with voltage-feed-
hack. The elements between F-F would
he inserted in place of the simple feed-
back resistor in Figs. 6 and 7. C, and R,
produce the bass boost helow 500 eps,
C, shunts R, at high frequencies to pro-
duce the treble rolloff, and R, himits the
rvise of the impedance in series with R,
to produce the shelf below 50 eps. R,
is a safety factor to reduce excessive
phase shift and possible oscillations at
very high frequencies. If it is chosen
about R./20, then it only affects the
treble response ahove 40,000 cps, well
out of the audio range. Values for these
components which seem to work well
in the transistor amplifier of Fig. 6
where R, is the 100-ohm emitter resistor,
are, for a mid-frequeney gain of 40 db:

R, =10,000 ohms

R,=10.1 megohms

R, =500 ohms

C, =0.0032 pnf

C, =730 npf

It is easy to buy one per cent, de-

posited earhon, low-noise resistors in
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these values, but capacitors may be as
much as 20 per cent off their nominal
ratings. To produce accurate equaliza-
tion then, you must buy several eapuci-
tors of the nearest EKIA tolerance and
select the ones reading closest to the de.
sired value on a capacitance bridge.

The specified amount of gain (40 db
at 1000 eps) will only bring extremely
low-level signals from the stereo car-
tridge up to about a 0.2 volt level, but
additional gain may be provided in the
following stages. The gain at low fre-
quencies is approximately 60 db, since
the rise in impedance of C, makes the
eftective feedback ratio 100/100,000, but
the amplifier still has about 9 db of re-
serve which is useful in reducing distor-
tion. Do not worry if you remember that
the input impedance is not as great with
less feedback; magnetic pickups have
induetive reactances and so their im-
pedance only hecownes large at high fre-
quencies where the feedback is much
greater, thus providing the droop in the
RTAA eurve and at the same time in-
creasing the effective input impedance.

You ean obtain more gain with the
eireuit of Fig. 7 if you are willing to
put up with a slightly worse signal-to-
noise ratio. If we pick

R,=0.15 megohms

R,=1.5 megohms A
R, =7500 ohms

C, =0.0021 nf

C, =500 pnf

(Continued on page 74)
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Confessions of a High-Fidelity

Widow

TRANSCRIBED BY CHRISTOPHER FAYE®

This manuscript was found in the charred ruins of a large home near Tanglewood, Massachusetts.
The officials who investigated the disaster were puzzled by the finding of such apparently unrelated
wems as several skeletons of deformed rhinoceroses, a colony of a rare species of African wasp, a
Santa Fe engine that had been reported stolen during 1953, and what experts proclaymed to be the
full dress regalia of a long extinct Zulu tribe.

While this manuscript connects and explains the presence of these bizarre remnants, it is now being
brought to the attention of the public for a far more important reason. It is hoped that its publication
will alert our readers to the menace of a most dangerous and resourceful group that has apparently
attained alarge following within the last few years.

The manuscript follows.

T LONG LAST it is possible to present
A a written report on the “top-secret”

strategems to be employed by those
unfortunate enough to be ‘“high-fidelity
widows” (hereafter referred to as vie-
tims). As the methods about to be de-
seribed represent the eculmination of
many years of study of this heinous
problem, it is fervently hoped that their
application will be marked by devout
attention to detail and also such as to
preclude their falling into unserupulous
male hands.

We shall begin by explaining the
malady of “high-fidelity widowhood” in
such a manner as to enable you to recog-
nize the degree of severity of your indi-
vidual case. We will then outline the
various combative and remedial steps to
be taken during each stage of the dis-
ease. As is well known, even perfectly
normal and uninflicted males, while un
deniably useful members of society, are
generally incapable of sustained periods
of rational behavior or continuous prog-
ress toward any goal. Therefore armed
with the knowledge about to be imparted,
the vietim of even the most advaneed
case can be reasonably sure of the ulti-
mate cure.

* 825 Main, Mankato, Minn.

Fig. 1. Deformed rhinocerous skeleton, one of several found in charred ruins.

A home containing a victim of Stage
I (or mild) “high-fidelity widowhood”
is readily recognizahle hy the daily de-
scent thereon of a deluge of propa-
ganda, manuals of edifieation, and an in-
terminable series of current and back
issues of so-called magazines dedicated
to a number of propositions that are of
considerable interest to the unhalanced
mind. The husband (hereafter veferred
to as the addiet) in these homes has just
been stricken and is actively engaged in
a futile attempt to ecatech up on all high-

Fig. 2. Stolen Santa Fe engine and African Wasp colony also found in burned-out
home.
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fidelity literature published for the past
five years, and an equally futile attempt
to read all the current outpourings on
the subject. These pathetic efforts al-
ways result in a state of virtual catalep-
tic obsession. As the disease in this stage
is highly contagious, great care must be
taken to insure the addiet's isolation
from all his male friends so that the
problem does not assume epidemic pro-
portions. As all efforts at oral communi-
cation during this phase are useless,
several of the larger distributors are
marketing blank folders bearing such
typieal high-fidelity titles as—

“What Frequency Causes Resonant
Brain Tissue Disintegration?”

“A Study Concerning the Inverse
Relationship Existing Between the
Amplifier’s Wattage Output and Con-
tiguous Property Values”

“Recent Statistically Significant
Results Obtained by Applying Binau-
ral Techniques to Schizophrenic Ther-
apeuties”
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You should purchase a complete set
of these folders. Whenever you find it
necessary to communicate with the ad-
diet, you should insert a set of typewrit-
ten pronouncements in one of these
folders and place it on top of the litera-
ture to be read. Your typewritten state-
ments are to be in ediet form. They
should contain unequivocal commands
such as:

1. Stand up.

2. Walk into the kitchen.
3. Sit down at the table.
4. Eat your dinner.

It will be found that the addiet’s state
of trance-like concentration due to un-
interrupted technical reading will be
such as to insure absolute and unques-
tioned obedience to any literature given
him bearing a high-fidelity conneected
title. Some wives have been known to
amplify their typewritten statements to
include commands more than those neec-
essary for continuing the addict’s physi-
cal existence. For example:

1. Mow the lawn.

2. Wash the dishes.

3. Hang the storm windows.
4. Give me $500.00.

During periods of bhargains in furs,
diamonds, and other necessities, Stage I
widowhood is not without certain advan-
tages. However, this is purely a transi-
tory stage. No oppositional or corrective
actions should be attempted during its
brief span.

Generally within three months, the ad-
diet will attain a state of pseudo-
consciousness or Stage II existence. Dur-
ing this stage, addiets have ocecasionally

into everyday society. The main problem
encountered, and indeed the distinguish-
ing characteristic of a Stage II addiet,
is his highly vexing and completely
irrepressible desire to visit establish-
ments (hereafter more simply referred
to as dealers) which specialize in the
sale of the various instruments involved
in the nebunlous pursuit of high fidelity.
After spending a pupa-like period of
some three months encased in the chrysa-
lis of the subjeet’s literature, the addict
now is driven by an elemental urge to
emerge and revel in the environment for
which he has been preparing. This en-
vironment is to he found at the dealers.
While this author has no wish to eriti-
cize the dealers—after all, they are a
group of well-intentioned men who are
highly capable in a very specialized
field—it should be pointed out that they
are simply out of their minds. Somehow
that does sound like eriticisin. Let’s re-
word it. The dealer, throngh no fault of
his own, was left to his own devices
when he was in the early stages of ad-
dicthood. The faet that he is now a
dealer is only an inevitable consequence
of lack of eare during the disease’s
period of incubation. It eould happen to
anyone.

Undoubtedly, the dealer, thoroughly
experienced as he is in the reprehensible
art of goading the addiet into a state of
completely maddened insensibility, con-
stitutes the second stage’s greatest haz-
ard. This is as unfortunate as it is need-
less. For it is during this stage that the
properly forearmed victim ean paralyze
the dealer and so start the addiet back
on the road toward sanity.

What are the counter-tactics to be

Fig. 3. Equipment for dealer and addict shock therapy.

been known to give intelligible answers.
Normal conversation is, needless to say,
out of the question; all attempts to elieit
replies must be at an extremely elemen-
tary level or couched in high-fidelity
terminology.

Care of the addict during this stage
proves simpler. The same diligence of
supervision need not be exercised. The
typical Stage II addict can be depended
upon to take eare of his fundamental
needs. They are, generally, able to dress
themselves, eat their meals without too
much help and oceasionally even venture
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employed by the vietim? The prerequi-
site to their proper application is a reali-
zation that you are faced with the com-
plex psychological problem of dealing
with an addiet suffering from a cowmbi-
nation of a self induced state of stupor
and an externally stimulated state of
madness at the same time that you must
engage a monomaniac (or dealer) in his
specialty. Once this fundamental is
grasped, the recommended counter-tac-
tics stand revealed as a logically rigid
strueture.

As the addict needs aid in erossing
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streets and general assistance in nego-
tiating traffie, it will not be difficult for
the victim to arrange to accompany him
on his trips to the dealers. Whenever
unenlightened victims (vietims who do
not apply this article’s recommended
procedures) go to a dealer with their ad-
diet, they find themselves relegated to a
position of total insignificance. This is a
consequence of total rapport which in-

Fig. 4. Wounded Rhinocerous Wasp.

stantly arises between dealer and addiet.
Needelss to say, during these periods of
what appears to be complete communion
of soul, great and possibly irreparable
damage can be done to the addict. The
vietim must therefore take immediate,
and due to the circumstances, attention-
compelling action. While the overly fas-
tidous may object to the picturesque, or
even slapstick, aspects of the following
method, it is emphasized that it actually
works, and that extreme methods must
be adopted in dealing with extreme
cases. Regardless of the ethical impli-
cations of utilizing a pragmatic ap-
proach, here is the system in ecapsule
form.

Dealer and Addict Shock Therapy

Purchase or otherwise procure the fol-
lowing items:

1. A police type of blast whistle.

2. Several squares of coarse grade

sandpaper.

A jeweler’s optical eyepiece.

. A pair of long white gloves.

An African safari-type pith helmet.

. Several yards of gauze (to attach
as a veil to the helmet).

. Several hives of wasps. South Afri-
can “Wounded Rhinoceros Wasps”
(noted for their unstable soecial be-
haviour and general attitude of
hostile frenzy when confronted
with unfamiliar humans) are
highly recommended.

=Y NN
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These items are utilized in the follow-
mg manner:

1. Within five minutes of the time
that the dealer begins the seanee which
normally concludes with both the addict
and dealer in a trance, blow several
piercing blasts on the whistle.

2. As the state of tranee has not yet
heen attained, the addiet and dealer will
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now casually give you their attention.
Announce that you are interested in
realistic recording and request that the
dealer tape a performance of you and
your whistle.

3. The dealer will condescendingly de-
cide to do this, reasoning that you will
thus effectively be eliminated from the
seance that had been starting so prowmis-
ingly.

4. As the dealer makes the arrange-
ments necessary to record your selection,
you clothe yourself in your long gloves
and veiled helmet.

5. You now release one hive, or ap-
proximately 1200 “Wounded Rhinoeeros
Wasps.”

6. The addict and dealer will now give
vou their attention and in a manner
which ean no longer he deseribed as
casual.

7. Explain to the dealer, who gener-
ally by this time has assumed a delight-
ful shade of purple—the color may not
be purple, however it always is a rich
and vivid color altogether dissimilar
from the flat pastels which render char-
acterless so many of today’s men—that
sinece you are especially interested in the
treble end of the sound spectrum you
have bronght along some of your insect
friends (emphasize the word friends, it
seems to heighten and otherwise inten-
sify the dealer’s color) so you can ob-
serve their reactions to the highs and
can consequently better judge the qual-
ity of his various systems. Then explain
to the dealer, in as great length as pos-
sible (so you ean be sure that there is no
misunderstanding) about the difficuity
that humans have in hearing above 16,-
000 cps and how inseets ean hear up to
or even higher than 45,000 eps. You will
generally find the dealer to be in a state
of visible agitation during your fourth
or fifth repetition of this explanation.
The exaet reason for this often observed
reaction is unknown, hut the most likely
eause is his natural gratefulness for
having the matter of human and inseet
hearing explained with sueh thoughtful
thoroughness.

8. By this time the wasps will have at-
tained such a state of animated playful-
ness that your veil and gloves will seem
a good thing. The dealer now generally
occupies himself with some futile types
of unorganized and primarily violent
gesticulation. As this will only tire the
dealer and further incense the wasps
which by this time are laboring under
the misguided impression that the dealer
is their natural prey or wounded rhi-
noceros, you should divert the dealer’s
attention by diseussing various aspeets
of high fidelity.

9. As the dealer’s attention is likely to
wander during your attempts to set his
mind at ease, you again must take posi-
tive action to secure his undivided at-
tention.

26

10. This is done by going to several of
his highly polished mahogany enclosures
and rubbing off some of the veneer with
your sandpaper, examining the result
with your jeweler's optieal eyepiece in
position, and then announeing in a clear
voice that yvou question whether his en-
closures will mateh your furniture.

11. It is now time to leave. Explain to
the dealer that you enjoyed your visit,
that vou hope to eome again soon, and
since he is such a nice man you are going
to give him the wasps. If the dealer
seems to protest your generosity, say
that it is no use, that you won’t dream of
taking his money for the wasps, and
that you are giving them to him as one
friend to another.

12. On your way out pick up the ad-
diet who will invariably have relapsed,
due to all the excitement, into the cata-
leptie state associated with the disease’s
first stage. Gently pry loose whatever
literature he is senselessly reading, pa-
tiently help him to his feet, and then
guide him to home and bed for at least
a week’s recuperation.

At the end of this week, the addiet is
either cured or baeck in Stage II. It is
quite easy to determine which is the
ease. If the addiet is no longer interested
in the subjeet of high fidelity, you are
to be eongratulated upon your effective
administration of the cure. If the ad-
diet persists in his desive to visit dealers,
vou are faced with the alternative of
continuing the form of dealer and ad-
diet shock therapy already outlined or
permitting the addiet to proceed to
Stage 11I. In any event. the addiet will
have no conscious knowledge or remem-
brance of the shoek therapy regardless
of the number of times it is adminis-
tered, due to his almost instantaneous
defensive retreat into a somnambulistie
state. However, it has been empirieally
determined that if six sueh treatinents
produee no measurable result, this form
of therapy should not be continued and
the addict should he permitted to pro-
ceed to Stage III. Stage III is the final
stage and is the stage in which the ad-
diet actually purchases high-fidelity
components.

It should be here noted that from a
technical standpoint, the addiet is not in
Stage ITI until he actually is the owner
of at least one high-fidelity eomponent.
Little is to be done during the actual
buying periods. During these periods
you should expeet. and not be alarmed
at, the addiet’s inereasingly haggard ap-
pearance and erratie behavior reminis-
cent of Stage I's stupetaction. Upon
ownership of high-fidelity components,
the addiet’s insensibility gradually turns
into Stage III's prevalent attitude of
morbid dejection unless engaged in the
obsessive pursuit of imperfection.

The addiet, after purchasing equip-
ment, devotes all his waking hours to
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diseovering and taking a delight in real,
but more generally imagined, flaws in
his equipment. In short the addiet is
only interested in seeking defects. All of
the many problems posed by the Stage
IIT addiet are a direet consequence of
this peeculiar mental state. Fortunately
the mentual depression into which the ad-
diet invariably lapses when not engaged
in the quest of aberration, is readily dis-
pelled. Curiously enough, the addiet ean
be easily roused from his despondency
simply by eommenting disparagingly
about his eomponents. The astonishing
faet is that the more derogatory you are
in your conversation, the greater be-
comes the addiet’s degree of animation
and general liveliness. This knowledge
ean be put to good use whenever it is
necessary for the addict to make a pub-
lic appearance. If, immediately before
the necessary appearance, the victim will
devote thirty or forty minutes to a vili-
fication of the addiet’s system, the ad-
diet’s entire temperament assumes a
good natured malleability which will be
the subject of widespread envy. Indeed,
many vietims have conecluded that this
easily attained euphoristic state consti-
tutes a considerable improvement over
the behavior that could he expected
should the addiet be cured. These vie-
tims, of course, abandon their efforts
toward a cure and instead content them-
selves with the faet that they possess
complete control over their hushand’s
emotional state. In all fairness, it must
be admitted that many cogent argu-
ments ean be advanced in favor of this
systen1; as a matter of faet, some of
the addiets who have heen permitted to
continue without interruption in Stage
IIT oceasionally even present an almost
hwinan appearance. Despite the undeni-
able domestic advantages of having push-
button emotional responses from the
addiet, the very real danger of permit-
ting the addiet to continue without
remedial action lies in the possibility of
his beeommg a Super Stage II1 addiet,
or dealer. Shonld this happen, cure is
impossible. Therefore, the victim should
not sucenmb to the temptation of aban-
doning the curative process.

While over the past few years many
methods of cure have been proposed,
attempted, and even found reasonably
successful, only one method stands out
as being universally applicable and
practically infallible. Its excellence is
primarily due to the fact that it is
directed at the heart of the problem.
As in onr diseussion of the shock therapy
recommended for dealers and addicts,
one must judge the method solely by its
results rather than by the stilted stand-
ards of hehavior that society has imposed
upon so many.

Before presenting the cure in a step
by step form, it is necessary for the
vietim to master a few fundamentals
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concerning the Stage III addiet’s be-
havior when a member of a group
formed entirely of his own kind. While
an addiet in any stage is incapable of
any form of social intercourse, neverthe-
less you will find that a nuinber of Stage
IIT addiets will nightly deseend upon
your home. These addiets are not visiting
your home in a spontaneous demonstra-
tion of amicable neighborliness. Rather
they are engaging in'their grin pursuit
of imperfection. These addiets will
ignore you so completely that you will
hegin to doubt your own reality. Actually
their inattention to you is not due, as
many have thought, to their state
of apparent continuous malevolence.
Rather, it is a surprisingly little known
medieal fact that the Stage IIT addict’s
optical structure has difficulty in focus-
sing on objects that are not directly
connected with high fidelity. Since the
administration of the cure depends upon
your establishing yourself in a position
of confidence, it is neeessary for you
to gam both the attention and coopera-
tion of the addict. This is quite simply
done by indicating in your conversation
with these people that you have heard
that they have a faulty amplifier, or
tuner, or speaker system. It makes no
difference that you liave never seen these
people before. Of course, they all have
fanity amplifiers, tuners, and speaker
systems. All of their components are
faulty, and they know it. They consider
you an extraordinary female for having
the social grace to point out the faet that
they own inferior equipment.

Once you have ingratiated yourself
with all of the group’s members, you
may put the following plan into action
~—the plan which has rightly earned the
title of :

The Ultimate Cure!

1. You must secure the services of a
large municipal symphonie organization,
the use of several assorted sizes of fire
and locomotive engines, and the aid
of an entire Zulu tribe complete with
war drums. The following advice from
the A.S.P.C.Z. (Ameriean Society for the
Prevention of Cruelty to Zulus) is of
interest here: “As young Zulu warriors,
especially when armed with their assagais
(or throwing spears) are not noted for
stoic behavior, and since musicians are
of a volatile and oceasionally pyrotechnic
nature, the indiseriminate mixing of
these two groups should not be en-
conraged.”

2. You should go through the addict’s
record collection and discard any dise
that is not symphonie, engineering, or
tribal. As the fantastie variety of eur-
rently recorded sounds is diffienlt to
describe without resorting to trans-
cendental nuimeries, you must resist any
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temptation to retain any record that
does not fall into these three basic
categories. (One case is known of a
vietim who absolutely refused to elimi-
nate any of the addiet’s records. This, as
will later become apparent, imposed
upon her the duty to secure the services
of a number of organizations and
agencies sufficient to duplicate the sounds
of all the addict’s records. The outeome
of this interesting approaeh is unfortu-
nately unknown due to the inexplicable
disappearance of the viethn, the addiet,
and, in faet, the very home in which
they lived. While many have attempted
to aseribe significance to the faet that
the last record purchased by this particu-
lar addiet was one entitled “Sounds of a
Tidal Wave,” this should merely be
considered an amusing eoincidence.)

3. Having made these advanece prepa-
rations, you now present to the group
of addicts a so ealled “table phono-
graph.” (These table phonographs are
manufaetured by a number of large
companies and come in ready-to-use
form.)

4. This phonograph will delight the
addiets. The scorn and ridicule devoted
to these units will at times reach inspi-
rational levels.! The addiets will be truly

operate a lighting system in an adjoining
(and well hidden) room.

6. This room, which in addition to be-
ing well concealed, is to he of sufficient
size to accommodate several-hundred
people. This roomn and the room in which
the addiets meet must be conjointly de-
signed by an acoustic engineer so that
sounds emanating from the hidden room
reach the area of addict assembly with-
out undergoing sonie distortion.

7. After the addicts have evaluated
vour phonograph for some 45 minutes,
you should terminate the discussion by
offering to play some records. This sug-
gestion 1s accepted with unanimous
eagerness. You place a prearranged
series of dises on the changer. (Due to
your earlier condensation of the addict’s
collection into three fundamental groups,
the dises you place on the changer will
seem quite representative.) Your per-
formers, stationed in the hidden room,
operating in conjunction with the signal
lights, present a synchronized perform-
ance of each record as it noiselessly
revolves on the turntable. The addiets
now go into utter ecstasy. They acelaim
this phonograph as, beyond a doubt, the
most imperfeet and thoroughly iniser-
able that they have ever had the wonder-

Fig. 5. Secret room for ultimate cure.

happy; they will believe that they have
progressed toward their goal of imnper-
fection.

5. This phonograph is to be secretly
modified so that while seemingly engaged
in the playback of records, the only
function that it actually performs is to

1 Apparently the most telling objections
to this type of phonograph are the follow-
mg.

i. They have an improper appearance.
Instead of giving the pleasing visual im-
pression resulting from the scientific ex-
posure of wires, tubes, eapacitors, trans-
formers, ete.,, they resemble living room
furnjture.
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ful fortune to audition. You will be
interested to learn that chief among the
defects of your phonograph is the fact

that it lacks realism.
8. As soon as you ean make your
voice heard above the shouts of good
(Continued on page 72)

B. They actually seem to work. As is well
known among Stage I1I addicts, equipment
in an operative condition is properly sub-
ject to intense suspicion. All addicts, nat-
urally keep their components in a “torn-
down” or unusable condition so as to ex-
pedite their program of-continuous eircuit
refinement.
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No, we are not referring to the hasie developments of
Thomas Edison, nor the research accomplished in the
field of audio and acousties by such organizations as
Western Electric Company and Bell Telephone Labora-
tories. Nor are we referring to the many advances in
audio equipment developed by the numerous dedicated
engineers who have worked in our industry. We are
talking here about the individuals who are often referred
to as audiophiles or “Audiofans”—the intense enthusiasts
who are bound and determined, no matter the effort or
cost, to have the bhest music system possible in their
homes, studios, or workshops. These are the men in-
tensely eurious about all phases of sound reproduction,
electronies, acousties, physics, yes, and the esthetic
aspects of musie too.

Not very long ago, between fifteen and twenty years
perhaps, most of the present mannfacturers of audio
component equipment who were in business at that time
were making professional audio equipment for theatres,
aunditorinms, and stadiuws, for radio stations and net-
works, for motion picture and recording studios. This
equipment reproduced sound far better than anything
available to the non-professional. There were people who
heard it and wanted it for private use.

Some of this equipment could be secured through radio
parts jobbers and distributors; some was literally
“conned” from the manufacturer. Some enthusiasts got
what they wanted through a friend in the business;
others even went into the sound business just so they
could put together a “dream system” for their personal
enjoyment. In those early days, a truly dedieated “Audio-
fan” might work harder to get his hands on one coveted
component than we do today in selling these produets in
an entire territory.

It might also be observed at this point that in their
search for better ways to reproduce sound, the “Audio-
fan"” most naturally gravitated to professional periodieals
essentially edited for professional sound men. AvUpIO
magazine was certainly one of those that they found to
their liking. llere they found discussions, descriptions,
appraisals, and advertisements of amplifiers, preamps,
pickups, tuners, turntables, and londspeakers that gave
many of the answers they were looking for.

With the introduetion of the mierogroove records and
the advent of FM radio, it beeame absolutely essential
to the “Audiofan” that he have equipment that would en-
able him to eash in on this newly-minted sonic wealth.

The ranks of the “Audiofan” and their influence
spread until it became economically feasible for people
to establish businesses supplying audio components of
professional quality for use in the home. These people
went by many names, but essentially they are the audio
specialists that we know today.

Although there has never heen a clear-cut definition
to the general public of the meaning of comnponent high
fidelity — professional component audio equipment for
home music systems — as contrasted to the “appliance
type” radio-phonographs, this professional component
business has eontinued to flourish and is today a thriving
national mdustry.

And who was responsible for continning developments
in audio equipment? The “Aundiofan,” of course. He en-

on the straight track to purer and more aceurate sound
reproduetion,

The ¢ Audiofan” is the true pioneer in the high fidelity
industry! And, like all true pioneers, he has on oceasion
been subjected to ridicule. Cartoons by the hundreds
have lmmpooned his alleged excesses. Comedians in all
the popular media have made the “Audiofan” the sub-
jeet of mirthful comment. He is ealled a “high fanatie”
and a “bug,” though not very often with any real malice.
He is pictured in an exploded tangle of wires and vaec-
uum tubes, or erouched in the mouth of an exponential
horn oblivious to any external erises, foreign or domestie.
He has been accused of seeking sound levels that would
demolish all the picture windows in the neighborhood.
They say that the eacophony his demonstration reeords
create is guaranteed to deaden all normal social inter-
course.

Through all of this ridienling and needling, the
“Andiofan” has never lost his urgent desire to come
closer and closer to complete realism in music repro-
duetion. He did more to influence his friends and neigh-
hors and to whet their appetites and enthusiasms for
professional component music equipment for their
homes than, perhaps, the sum total of all of the adver-
tising that has appeared on the subject thus far.

Many manufacturers in the professional ecomponent
field today will readily admit that the eritieisms and sug-
gestions from the “Audiofan” and his nrgent desire for
something continually better has been responsible in a
large measure for the fantastic improvements that have
heen made in listening equipment during the past fifteen
vears. Fantastic? We use the word advisedly. Remember
how you used to work to get theatre equipment into
your homes? Today the objective has rotated one hun-
dred and eighty degrees; we are trying to get equip-
ment into theatres and public places that sounds as good
as the installations “Audiofans” have built into their
homes.

There is no question that the “Audiofan’” has been eriti-
cized by some members of our industry. This has oe-
curred beeause they have neglected to appreciate the
hasic honesty of intention and the pursuit for perfec-
tion that these men exemplify. There are many “Audio-
fans? who were discouraged and disillusioned by the
rapid-fire changes which took place with the introdue-
tion of the stereo record. Hindsight would certainly point
out that the industry, as a whole, would have been hene-
fited by taking eounsel with this group. The confusion
in the mind of the general public which resulted from the
introduetion of stereo has still to be clarified. I helieve 1
am expressing the thoughts of the bulk of our industry
when I say that you, the “Audiofan,” ean help us im-
measurably in disspelling this confusion! Your efforts
in this regard will most certainly result in the coneeption
and produetion of equipment that will further fulfill your
quest for perfection. The continuing progress of our
industry, in large measure, lies in yours, the “Audio-
fan’s” hands! We welecome your criticisms, your ques-
tions, your ideas, your experiments — and most certainly
— all of your continuing enthusiasm! ! !

RaymoxD V. PEPE, President,

INSTITUTE OF HIGH FIDELITY
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NEW SONY_Sterecorder300

4 TRACK & 2 TRACK STEREOPHONIC RECORDER

Here, through your fingertips, you take complete control of
sound, blending it to magnificent perfection.

A great symphony to record? With this superb instrument
you are a professional. Touch your stereo level controls
feel that sensitive response. Dual V.U. Meters show precision
readings as you augment the strings, diminish the brass. The
richness of that low resonance is captured with your bass
boost. The strength and delicacy of every sound —now yours
to command.

On Sale only at authorized dealers, known for integrity.

= 1@ N IGE SUPERSCOPE [T LU 7 cl

Four and two track, stereo and monophenic,
recording and playback, the SoNy STERECORDER
300 — with its hysteresis-synchronous motor,
built-in stereo pre-amps and power amps, and a
dozen more professional features — is truly the
ultimate in tape recorder engineering. $399.50,
complete with two dynamic mierophones, two
extended range stereo speakers all in one port-
able case. For custom mounting, $349.50.

Other new Recorders from world-famous Sony:
262-SL $199.50 — 4 and 2 track stereo play-
back. 4 track monophonic recorder. Sound-with-
sound for language, voice and music students.
Complete with F-7 dynamic microphone.

262-D $89.50 — A complete 4 and 2 track
stereo recording and playback tape transport.

101 $99.50 — Bantam transistorized precision
dual-track monophonic recorder. Complete with
F.7 dynamic microphone.

For literature and name of nearest franchised dealer, write Superscope, Inc., Dept. 7, Sun Valley, California.
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Questions and Answers

HERMAN BURSTEIN®

My series of articles under the head-
ing of “The Tape Guide” have brought
forth a number of questions from read-
ers. With the thought that other readers
might have the same questions, and to
save both myself and these other read-
ers the effort of writing individual let-
ters, I would like to quote some of the
questions and my answers to them. For
the most part these are exact quotes,
although some are slightly abridged for
conciseness and clarity,

Before turning to these questions and
answers, I would like to note that not
all the letters have asked questions. A
few have taken me to task. For example,
cne reader dislikes my use of the term
prerecorded tape; he feels that the term
recorded tape would be enough. Compli-
ments have bheen received from some
readers, and I would like to take this
opportunity to thank them. Modesty for-
bids quoting any of the latter. On the
other hand, I fear, some of these may
have been left-handed compliments. Fol-
lowing is one shot that traveled around
the world on a posteard from the Far
East; this is ecaleulated to take the
“‘esteem” out of any author: As a rather
ignorant person in hi fi I have admired
vour articles.”

While T have attempted to reply to
every letter containing questions, not all
have been answered with equal speed.
The letter that asks numerous questions,
particularly in a serawl, tends to go to
the bottom of the pile, waiting for the
day when the author has the time and
energy to cope with it. The letter that
comes with a stamped, self-addressed
envelope invites, in fact commands, a
speedy reply. After all, there are only
two parts to a letter: the envelope and
the contents. If the envelope is already
prepared, it seems as though the job is
already half done. Besides, it seems

* 250 Twin Lane E., Wantagh, N. Y.
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larecenous to appropriate the other fel-
low’s stamp.

A substantial number of inquiries
were received as to the name of a com-
pany making components, including bias
cseillator coils, for transistorized tape
amplifiers. The firm that gave this in-
formation to the writer is the Nortronies
Co., 1015 South Sixth St., Minneapolis,
Minnesota.

QUESTION : “I am a high fidelity en-
thusiast who is thinking of taking the
plunge into 4-track prerecorded stereo
tape. Two articles by Mr. have given
me pause, however. He claims that as of
early 1960 crosstalk belween physically
adjacent channels on 4-track prerecorded
tape was an annoying effect for about
5 per cent of the playing time; and he
asserts that the fault is in the design of
playback heads. How free are the new
heads from this type of crosstalk?”

ANSWER: “My experience has been
that crosstalk is now inaudible in the
best home machines. Vertical misalign-
ment of the playback head can be re-
sponsible for crosstalk. It is also possible
for crosstalk to oeeur in the playback
amplifier rather than in the head.”

QUESTION: “Do you personally feel
that the best commercial 4-track pre-
recorded tapes are significantly better
than the best stereo discs on symphonic
or other demanding program material.
I assume all the audio equipment to be
first class.”

ANSWER: “Until recently, T thought
that stereo records on the whole were
terrible from the distortion viewpoint.
They were mueh harsher than stereo
tapes. In the past months, however, I
have come across some stereo dises that
approach the quality of mono dises in
terms of distortion. Still, I feel that the
best 4-track stereo tapes today surpass
the hest stereo dises. But the situation
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could change in fairly short time. I am
mindful of the fact that at the end of
the period when mono prevailed, the best
commercial dises were as good as or
better than the best commerecial tapes.
The same kind of thing ean happen
again in stereo.”

QUESTION : “I am interested in buying
a tape transport to be used with my
preamplifier for playback. Will this be
satisfactory ?”

ANSWER: “If you plan to use a trans-
port with a separate playback pream-
plifier, be careful about the cables from
the head to the preamp. They should
have low capacitance, be as short as
possible, and be routed away from
motors, transformers, and other possible
sources of hun piekup.”

o L]

The letter which asks for advice on
specifie brands of equipment is the most
difficult to answer. The reader asks
cither for an opinion on certain brands,
or he asks for the name of the “best
brand of all.” Following is a typieal
answer to one of these letters. “It is diffi-
cult if not impossible to give useful ad-
vice on specific brands beeause of the
varying requirements of different users,
and because the quality of produets
keep changing. I think perhaps the best
course would he for you to visit a good
audio salon.”

Another reply was: “Some differences
among hrands of audio equipment ean
be heard and yet not measured, while
other differences can only be measured
but not heard. The best guide to what
is suitable for you is to aetually listen
to various components. To an extent,
equipment reviews can be helpful.”

QUESTION : “I appeal to you for ad-
vice on a technical problem concerning
the “*% tape recorder. Can this machine
be converted to 4-track stereo playback?
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NOW, FOR THE FIRST TIME ANYWHERE
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) SOUNDCRAFT

“GOLE PORTER
SWINGS EASY

IN STEREO™

Ab] EXCLUSIYE

REGCORDING
AIEST
VOUR

BONUS

- THE SOUNDCRAFT
PREMIUM PACK

What Is This Thing Called Love ® It’s Delovely m Begin the Beguine B It’'s All Right With Me
M| Love Paris @ My Heart Belongs 1o Daddy m Night and Day B Just One of Those Things

Here is the fourth — and greatest —
Soundcraft Premium Pack promo-
tion. Featuring one of the most excit-
ing stereo recordings ever made! Eight
all-time Cole Porter favorites re-
corded exclusively for Soundcraft by
eight of the top musicians playing
today! Directed by Larry Clinton —
Cozy Cole, Charlie Shavers, Boh Hag-
gart, Buddy Weed, Sol Yaged, Barry
Galbraith, Urbie Green and Sam
(“The Man”) Taylor swing through
three decades of America’s most
haunting, most lasting music. The re-
sult is pure gold. Not only a stereo
“first” but a musical “first” too, as
eight Cole Porter perennials receive
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an updated treatment of the lush
swing styles of the big band era.

This 30-minute collector’s item is
yours only in the Soundcraft Premium

Pack... the original Soundcraft re-
eording tape package that gives
you two seven-inch (1200 f1.) reels
of tape — one blank, one recorded
with “Cole Porter Swings Easy In
Stereo”. You pay the regular price
for the two reels of tape plus $1.00.

This is a recording you won’t want to
miss. See your dealer today ... if he
doesn’t have Premium Packs in stock,
ask him to order them right away.

Other Soundcraft Premium Pack re-
cordings are also available through
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your dealer. For a real musical treat
add these famous recordings to your
tape library: “Sounds of Christmas”
(monophonic only) e “Sweet Moods
of Jazz in Stereo” ® ‘“Dixieland Jam-
fest in Stereo”.

Soundcraft Premium Pack stereo recordings
are recorded 4—track stereo on just two
tracks so that the recording may be enjoyed

without stopping to turn the reel over. Two
track stereo versions available on request.

weiis SUUNDCRAFT cow.

Main Office: Great Pasture Road, Danbury, Conn.

NEW YORK __ _— 10 EAST 52nd STREET
CHICAGO _ 28 EAST JACKSON BLVD.
LOS ANGELES 342 NORTH LaBREA
TORONTO_ — 700 WESTON ROAD
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Can you please advise which head re-
placements are available? Can my ma-
chine be panel mounted for use as a
tape deck?”’

ANSWER: “These kinds of questions
are best addressed to the manufacturer
of the tape vecorder. However, for what
they are worth, here are my answers:
(1) Most tape machines made in the last
couple of years ean be converted to 4-
track operation, and yours is prohably
among them. Perhaps the manufacturer
can give you the desired information on
how to go about this. (2) Companies
offering 4-track replacement heads for
most popular machines include, I be-
lieve, Shure, Viking, Nortronies, and
Michigan Magneties. (3) For panel
mounting, I assume you intend to place
the tape deck vertically instead of hori-
zontally. Some machines will not oper-
ate properly in this fashion. Check with
the manufacturer.”

QUESTION : “You recommend a VIVM
to check frequency response. Not being
inclined to invest in this instrument at
the present time, would you please tell
me if the *** (a certain company’s in-
strument similar to a VU meter, requir-
ing 1.2 volts of drive) could work satis-
factorily instead?”

ANSWER: “I have considerable doubt
that the meter of which you write will
be satisfactory for measuring record-
playback response. Such a measurement
should be made at least 20 db below
maximum recording level. If maximum
level corresponds, say, to 1 volt output
from the tape machine, then 20 db down
means only .1 volt output. The *** meter
requires 1.2 volts to drive it to “0” VU.
Accordingly, you would he getting read-
ings at the low end of the secale, where
they are diffienlt to read accurately.”

QUESTION : “I have two tape recorders,
and I find that there is a difference in
equalization between the two. Tapes
made on one are too “heavy” in the very
low bass and “weak” in the high treble
when played on the other. Tapes made
on the second machine sound a little thin
and shrill when played on the first one.
How do you account for this?”

ANSWER: “The faet that tapes re-
corded on your first machine sound
heavy and treble-deficient when played
on the second results from the faet the
first maehnie, being FEuropean-made,
employs CCIR instead of NAB equaliza-
tion. CCIR equalization involves less
treble hoost in recording and less hass
hoost in playback than NAB equaliza-
tion. However, many of the European
machines of recent vintage have heen
coming through with NAB equaliza-
tion.”

QUESTION : “T plan to purchase the ***
tape recorder. I am undecided whether
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to order it with quarter-track or half-
track stereo heads. I have no intention
to play prerecorded tape, and I am not
concerned with the ecomomy of saving
tape through quarter-track recording.
Would the quarter-track heads give as
good performance as half-track heads?”

ANSWER: “My vote is for the quarter-
track heads. Quarter-track stereo has
hecome virtually standard, for one thing.
I'or a second, some day vou may want
to play prerecorded tapes, even though
vou don't care to do so at present; many
sueh tapes possess a quality that you
will seldom or never obtain from off-the-
air recording. Thirdly, continual prog-
ress in the art of making tape and tape
heads has hrought us to the point where
virtually as good results can be had
today with quarter-track heads as were
obtainable with half-track heads yester-
day. This does not mean that the quar-
ter-track head is fully as good as the
half-track one. But the former should
he good enough for your purposes. A
professional recording studio goes
through three, four, or more generations
of tape in proceeding from a live per-
formance to a eommerecial dise or tape.
Therefore they seek maximum signal-to-
noise ratio by using a relatively wider
traek, bhecause each generation of tape
adds several dbh of noise. Besides, they
could not edit quarter-track tape. But
you are dealing with first-generation
tape or, at the most, second-generation
tape after dubbing. Therefore it is less
urgent to use half-track heads in your
case. Finally, azimuth alignment is less
eritical for quarter-track heads than for
half-track ones.”

QUESTION : “I am in something of a
quandry. I have the opportunity to dub
some stereo tapes and am desirous of
obtaining the best possible results. I will
not have an opportunity to re-copy any
of the tapes that I might fluff. I have
used several brands of tape with vary-
ing degrees of success. I'd be grateful
for any suggestions you might have as
to brand of tape.”’

ANSWER: “I doubt that you will have
a real fluff if yon use a top quality tape
of a major brand. At your first con-
venient opportunity, you might collect
four or five brands of virgin or bulk-
erased tape, copy the same high-quality
phono disc on each, and A-B each re-
corded tape with the dise. If there are
noticeable differences as to frequeney
balance, distortion, and noise, in the
future use that brand of tape which
gave you the best over-all results.”

QUESTION : “Bargain tapes are often
advertised. How can I ascertain whether
a particular tape of this sort is any
good?”

ANSWER: “The chances are that you
get what you pay for. Bargain-priced
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tupes may or may not be inferior, de-
pending upon the uses you make of them
and your standards of performance.
You might not find a difference between
a $3.00 tape and a $1.69 one, or you
might find a world of difference, depend-
ing on how revealing your equipment
and your ears are.”

* L] L

A reader inquired why the tape deck
he purchased failed to work properly in
conjunction with the record-playhack
tape amplifier of another make. He
complained that recordings were ‘“weak”
and distorted, and he sent along some
partieculars on the tape deck and its
heads. It turned out that the erase head
was a very low-impedance type, which
drew so much current from the tape
cscillator that there was not enough left
in the way of bias current for the record
head. Insufficient hias current resulted
in a small amount of signal impressed
on the tape, and severe distortion. In
addition, though the reader did not men-
tion this, there was probably substantial
noise 1n recording due to the distorted
bias waveform caused by heavy loading
of the oscillator.

Another reader stated that he had re-
vamped an old tape recorder, and to ob-
tain bias control he had done the follow-
ing: He fed a high frequency from an
oscillator into a 60-watt audio amplifier,
and fed the output of the audio ampli-
fier into the record head. Despite this
staggering arrangement, he could not get
sufficient bias current into the record
head. The diagram accompanying his
letter revealed that e had placed a 16-
ohm resistor across the power amplifier
as a load. At the bias frequency, the im-
pedance of the record head was about
10,000 times as great as the load resistor,
which drew nearly all the current. Con-
sequently, even 1f the power amplifier
were able to deliver a full 60 watts at
the bias frequeney of about 50,000 to
75,000 cps the record head could get
only about one-fifth of the needed bias
current.

QUESTION : “Is there any way in which
I can set the recording level, using the
VU meter on my machine as a guide, so
that I can be assured there will be no
more than 2 per cent harmonic distor-
tion? I have a friend in England who
frequently checls his machine before re-
cording, and he writes that his peak re-
cordsng level is 2 per cent. His machine
has a peak-level meter rather than a VU
meter. Ilis tapes are excellent.”’

ANSWER: “With a machine such as
yours, whiech has separate record and
playback heads and therefore permits
simultaneous recording and playback, a
good way to insure distortion-free re-
cording on the bhasis of the VU indica-
tion is as follows: Take advantage of
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WMber five

FOR A LIMITED
. TIME ONLY!

SAVE %150

ON THESE TWO VALUABLE
REFERENCE BOOKS

BUY BOTH FOR ONLY $49>

postpaid

The 5t» AUDIO ANTHOLOGY reg. $3.50
] The 4th AUDIO ANTHOLOGY reg. $2.95

. Both $6.45 reg.

Here’'s what the 5" AUDIO ANTHOLOGY contains

® THE BIGGEST AND BEST VOLUME EVER!

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

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

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

If you've missed the 4th AUDIO ANTHOLOGY
50% off the regular price when you buy the 5t}

This offer good only while the supply of the 4th lasts, Use handy order form below. We pay postage anywhere in the U.S.
and may be withdrawn without notice add 50¢ for Foreign orders.

RADIO MAGAZINES INC,, Dept. 452

P.O. Box 629

Mineola, New York

(] Enclosed is my remittance for $4.95. Send me both, the 4th and 5th AUDIO ANTHOLOGY Postpaid.

[ Enclosed is my remittance for $3.50. Send me only the 5th AUDIO ANTHOLOGY Postpaid.
-

NAME
ADDRESS

CITYy ZONE STATE
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See the
Tandberg

| _dealer
in your

/= areal

Boston, Maoss, Audionics
Boston, Mass. . =——DeMambro Radio
Supply

.John E. Laver,
Audio Consultant
Hi-Fi Center of
Fairfield County
F. M. Sound
Equipment Corp.
Auchter's Houte
of Music
Hi Fi Labs
Calbar Music Center
.Audio Craft Company
_-Hi-Fi Sound &
Records Co.
Arthur P. Griggs
Piano Co.
N _Detroit Audio Co.
—-.Hi Fi Systems, Inc.
._High Fidelity Sound
Center
Modern Photo
. Van Leeuwen &
Assoc.
__Audio Center Ltd.
__Islip Electronics, Inc.
_..Lofayette Radio
Electric Corp.
Sheridan High
Fidelity Center
Long Beach, Calif. L. M, Barcus
Maonhattan Beach, Calif.  Greenlee’s Camera
Shop
Minnesota Audio
Visval Co.
.. _Hoover High Fidelity
__Perdue Radio Co.
~ .~.Schoeffer Comera Co.

Boulder, Colorado
Bridgeport, Conn.
Buffalo, N.Y.
Burlington, Vermont

Cambridge, Mass.
Castro Valley, Calif.
Cleveland, Ohio
Columbia, S.C.

Davenport, lowa

Detroit, Mich.
Detroit, Mich,
Eatontown, N.J.

Fall River, Mass.
Hollywood, Colif.

Honolulu, Haowaii
Islip, N.Y.
Jomaica, N.Y.

Kenmore, N.Y.

Minneapolis, Minn.

Mobile, Alabama
Montclair, N.J.
Newark, N.J,

New York, N.Y, Airex Radio Corp.
New York, N.Y, Avudio Unlimited, Inc.
New York, N.Y. ~ Bryce Audio

New York, N.Y, .. . Durant Sound, Inc.
New York, N.Y, Sam Goody, Inc.
New York, N.Y, Grand Central Radio
New York, N.Y, Harvey Radio

New York, N.Y, — Leonard Radio, Inc.
New York, N.Y, Liberty Music

New York, N.Y. Music Masters, Inc.

New York, N.Y.
Omaha, Nebraska
Paramus, N.J.

Pass Christion, Miss.
Paterson, N.J.

Sonocraft Corp.
House of Hi Fi
Music Age, Inc.

- The Music Box
Magnetic Recording
Co.

Philodelphia, Pa.

i Danby Radio Corp.
Philadelphia, Pa.

-—.Magnetic Recorder
& Reproducer Corp.
.. - Craig Audio
Laboratory
- Grove Enterprises
Aeolian Company of
Missouri
Newberry Radio Co.
Smith Music & Hi-Fi
Stereo Sound Center
Alco Paramount
Commercial Appliance

Rochester, N.Y,

Roslyn, Pa.
St. Louis, Mo.

St. Louis, Mo.
St. Paul, Minn.
San Clemente, Calif.
Son Jose, Calif.
Seattie, Wash,

Center
Springfield, Maoss. Del Padre-Custom
Audio Labs
Studio City, Colif. Valley Tape
Recorders
Tucson, Ariz. The Sound Shop
Washington, D.C. Electronic
Wholesalers

Washington, D.C, Stereo Galleries

Tﬂm"ml'g of America, Inc., Pelham, N. Y.
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the tape-wonitor switeh in your pre-
amplitier and compare a tape that you
are recording with the inecoming signal.
IFor thix purpose, use a high quality
mono  dise with wide frequeney range
and wide dynamie range. See how high
a recording level you ean employ with-
out noeticeable distortion in playback.
Note the maximum readings of your VU
meter, Then, in making other recordings,
do not allow the meter to exceed the
maxinum  readings  noted  during  the
previous test. 1f the meter pointer tends
to kick out of sight to the right when
making the test recording, orif it always
stavs far below 0 VU, chanees are
that the meter is improperly calibrated.
In vour particular tape reeovder there
is an internal control marked ‘ree, eal’
for ealibrating the meter. Don’t be atraid
to trust vour ears as the measuring in-
strument, The VU meter should begin to
read above 0" VU on signal peaks just
when the recording starts to acquire
noticeable distortion.”

QUESTION : ] would he very grateful
if you would mark on the enclosed sche-
matie of the sound section of wmy TV
the point best suited for sound take-off
to my recorder. The machine is located
at « distance of about 20 feet from the
TV, Showld T wse the high or wmile
inpet 27

ANSWER: “To answer yvour last qnes-
tion first, by all means use the high-level
inpnt, You can take off the TV sound
at the high side of the gain control. But
there are several problems: (1) The
schematie shows a eapaeitor which pro-
vides bass hoost prior to the gain con-
trol: this capacitor (marked hy the
author) ean he removed if vou want a
flat signal in the bass region, (2) The
20-foot eable would eanse a good deal
of treble attenuation. (3) Analysis of
the cireuit makse it appear that part of
the FM deemphasis takes plaee after the
gain control: in other words, the signal
prior to the gain control has some treble
hoost. Fortunately, the treble loss re-
ferred to in point (2) and the treble
hoost referved to in point (3) will can-
cel each other, more or less, With good
hwek yvou will abont hreak even, but von
won't know until yvon trey.”

QUESTION : MWy tape rvecorder nses u
neon lamp as a vecord level indicator.
I am planning to add a VI wmeter to
use as an indicator justead, Can yon
please adrise me on the proper pro-
cedure?”

axswer: “The VU meter mnst be
driven from a  low-impedanee  souree,
and probably the easiest way for you to
do this is to install a eathode follower
to drive the weter. A snitable eireuit is
enclosed (see Fig. 1), Conneet the pres-
ent signal take-off point to the voltage
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Fig. 1. Cathode-follower circuit for driv-
ing a VU meter.

divider preceding the cathode follower.
Conneet the output of the cathode fol-
lower to the meter, It will be necessary
te adjust the voltage divider so that the
proper amount of signal is fed to the
tube, resulting in a correct VU reading,
namely a 20" VU indication at maxi-
mum permissible recording level. Record
a 400 eps signal, from an audio oseillator
or test record, so that it barely eauses
the neon lamp to light; this is maximum
pernnssible recording level, Then reduce
the 400 eps signal 6 db, using a VTVM
or other suitable device to measure it.
and adjust the voltage divider so that
the VU meter reads 0" VU, All this
assumes that the neon tamp hights up at
the 3 per cent harmonie distortion level,
If you know that it hights np at some
ether distortion level, then reduee the
400 ¢ps signal an additional 3 db for
each 1 per cent distortion above the 3
per cent point. To illustrate, if the lamp
ignites at 3 per cent harmonie distortion,
which is qguite often the ease. then ve-
duce the 400 cps signal 12 db instead of
6 b

QUESTION . T harve recently aequived
the %% tape  reeorder, incorporating
separate record and playhack heads. 1t
appears to do an excellent joly. Howerver,
when taping my records. one character-
istic does not particudarly satisfy me,
With the tape recorder cannected to my
preamplifier, I can nse the tape-monitor
switch to compare tape playhack awith
the dise that I am recording. Level con-
trols are adjusted to obtain the same
rolume from the tape and the dise. 1 find
that the sound is different when sieiteh-
tug back and forth. When playing the
tape, there (s some degree of treble hoost
and bass attewnation, The tape ontput
Jack on my preamplifier is ahead of «ll
Tone controls, so that the sigual going
to the tape recorder is flat, I eould ap-
preciate  your  eoplanation  of  what
canses the deviation from flat response.”’

axswir: “The diffienlty may bhe due
to: (1) incorreet record equalization,

(Continued on page 7.3)
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why is Tandberg the
hetter tape recorder?

because it sounds
hetter, clearer and
more natural..and is
more dependable.

\ Ask anyone of the many thousands of Tandberg 3
, owners. Your authorized dealer will gladly dem-

onstrate any model for your critical selection.

re Tandberg ot America, Inc., 8 Third Avenue, Pelham, New York
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The Indispensable Engineer

NORMAN H. CROWHURST*

Producing a superb recording nowadays requires an unusual blending of the engineer
and the musician. Often we are told of the strong and valid case for the “indispensa-
ble” engineer—herein we present the case for the equally “indispensable” musician.

ICE, ISN™P 11, to feel that you're in-
N dispensable to some one, or for

something? Kind of good for the
old ego! Small wonder then, if a record-
ing engineer, who provides an indispen-
suble link between a wonderful perform-
ance and those who rely on reeords to
hear it, might have an inflated ego. But
maybhe it's not that, . . .

Look at it this way. You've listened to
records. By and large. LP's achieve a
very good standard of  “quality"—at
least to suit the great majority who buy
them, If the recording companies keep,
say 95 per cent, of their enstomers
happy, that's a pretty good reeord; the
engineer is entitled to consider himself
a suceess at his job, But I guess that
most of the odd 5 per cent read this
magazine; the ones with a more highly
developed musical eritique, who find that
few records achieve really 100 per cent,
all-round satisfaction. The record com-
panies may regard this & per cent as the
»serew-ball™ hi-fi addiet, But they know
enough to realize they are really o sort
of advance guard. Defects their more
critical faculties deteet today will annoy
the majority tomorrow. So something
should be done.

What is lacking? Sometimes, as those
“in the know” will tell you, there is a big
difference—too  hig—between the orig-
inal master tape and the ultimate press-
ings the public get: too much is lost in
the process, or some distortion creeps in.
This often gets blamed on **poor record-
ing technique™ although strietly it is a
production  problem—the original re-
cording may have been good.,

Often though, a record is erystal clear
as far as its “audio quality™ is con-
cerned, The trained ear of the engineer
—or you and I—cannot detect any of the
nsual forms of distortion, and the fre-
quencies are all there, at least when yon
use the best playback equipment, The
engineer who recorded it is probably
proud of the faithtul job he has done in
transeribing the performance—good or
bud (*‘1t’s what people like™ he may say
to himself)—onto the dise. But it does
not satisfy the musically eritical listener.

Some reviewers would give such a ree-
ord a top mark for recording quality,

* 216-18 40th Ave,, Bayside 61, N ¥,
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and say the performance is lacking the
impact or satisfaction that other per-
formances of the same score may give.
1t’s not that the musicians, or some of
thenr, lack corrveet tempo. synehronism,
or accurate piteh. The intonation may be
technically perfect. But some of the in-
strumental parts may sound weak, or
unconvineing; or the whole performance
may scem to laek the “spirit” appro-
priate to the plece.

We could outline the changes a bit
more perhaps, but from here it looks as
it the man at the recording knobs has
pretty good reason to he happy: 95 per
cent of the people who buy the ultimate
products are quite satistied; and of the
complaints he does get, those blamed on
recording  technique are really faulty
produetion procedure, and the rest are
due to the faet that even the best musi-
cians are not always on top form—or
mayhe he didn’t have the hest musicians!

But just a minute Mr. Recordist, don't
go away. Are vou sure your efforts can
really be exonerated  frome blame, or
mayhe “coutributory negligence.” every
time? I believe there are a uumber of
ways in which you can he partially re-
sponsible. A itthe incident nay  help
~how lLow,

Two bass players, fricnds of anine.
were comparing the mnplifiers they use
to reinforee their instruments, They had
one instrument there, with its internal
pickup or “mike,” and the two ampli-
fiers. One of the players was fingering
the instrument, a technician was plog-
wing the jaeck alternately into the ampli
tiers, and indicating which, and the other
player was listening. The player at the
instrwment said “This one is definitely
the better amplifier, the other one just
does not have it.” The other player de-
clared he could hear no difference.

So the at the strument
“Well you come and feel the difference

man said
tor yourself.” So they switehed places,
And, to the amazement of both of them,
in fact of evervone present, switching
places switched impressions. To the in-
listener, the professional
player, both amplifiers scemed to do an

active even

equal job: but with his fingers on the
instrimment, he did not feel he was get-
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ting the same “response”™ from his in-
strument.

One amplifier made the instrument

feel respousive, like a “good bass.” With
. (2]

the other one the player had to work
harder—whieh any good player would
do subconsciously—and even then, the
“feel” no longer gave him the satisfae
tion of a “good instrumment.”

What was different between the am-
plifiers?  We  could, presumably, turn
this question over to a test lab, and find
out, in db’s, percents, and what-have-
you. But T doubt very much whether any
of us would be mueh the wiser. .And
what has this to do with recording?
Artists don’t hear the sound from the
amplifiers used to record their efforts
while they're playving. That’s true. But
this incident provides two angles from
whieh to proceed.

From what T have scen of laboratory
tests on amplifiers, I am morally certain
that the differences our musician friends
ohserved would not be accounted for by
the test results. In this experience, the
player subconsciously *made up” for the
poor amplifier’s deficieney. But if he
doesn’t hear it (as when playing at a
recording session), one amplifier is the
same as another to him, lHe is not to
know that one amplitier will record him
giving a sensitive performance, while
the other one will make him have
“wooden tingers.” But both amplifiers
would satisfy the usual performance
cheeks for their job. This is one way that
inusieians ean be blamed for deficiencies
that are really electronic.

That’s one angle. The other we might
preface with the remark: “Musicians
are people”” T believe, when a musical
program is beiug veeorded, the musicians
are the VII's, But this sometimes gets
overshadowed by the indispensable part
the engineer and his equipment plays
in trapping the sound and getting it on
the record.

In those almost-forgotten days of
acoustic recording, when the performers
clustered round the mouth of the record-
ing “trumpet,” subordinating the musi-
cian's customary comfort at his instru-
ment to the necessity for eoncentrating
the sound was justifiable, But as re-
cording technigues and equipment have
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A. ALTEC 831A'CAPISTRANO SPEAKER
SYSTEM, ., $399.00 INCLUDING
WALNUT OR MAHOGANY CABINET

B. ALTEC A-7 “‘VOICE
THE THEATRE''® SPEAKER
SYSTEM ...$299.40
INCLUDING CABINET

€. NEW ALTEC 7O07A ""FOUR-IN-ONE"’
STEREO CENTER...$387.00
INCLUDING CABINET

LANSING CORPORATION

D. ALTEC B3BA ""CARMEL" SPEAKER
SYSTEM ... $297.00 INCLUDING
WALNUT OR MAHOGANY CABINET.
ALSO AVAILABLE AS ALTEC 837A
“"AVALON' SPEAKER SYSTEM, $246

® May be mounted in
cabinet shown above.
Order ALTEC 4
8544 Cabinet
in walnut

or mahogany
...only $99.00

E. ALTEC 60BA '"DUPLEX"'®
LOUDSPEAKER...$177.00
COMPLETE WITH DIVIDING
NETWORK

SOUND WITHOUT COMPROMISE

FULL-SIZE ALTEC SPEAKER SYSTEMS

Floor-standing “full-size” ALTEC Speaker Systems offer sound
without compromise ! Large enough to provide the necessary
air volume for reproduction of lowest frequencies. Large
enough to accommodate professional-grade, two-way ALTEC
Speaker Components. Large enough to play at thrilling live-
concert listening levels. These ALTEC Speaker Systems give
you sound quality that no compromise “bookcase” speaker
can. Concert-hall quality that’s absolutely free of artificial
coloration, free of boominess. If you must compromise — for
economy and for smaller-than-average living rooms—ALTEC
offers three models of compact speaker systems. For all other
situations and for purity of design and engineering, for faithful
realismi throughout the entire audible spectrum, select a full-
size ALTEC Speaker System. But listen first and compare —at
your nearest ALTEC Distributor’s now!

A. ALTEC 831A “Capistrano” Speaker System combines classic styling
with famous ALTEC ““Voice of the Theatre'” speaker components: 157
8038 low frequency speaker, 802D high frequency driver on 811B
horn, and 800 cycle dlviding network. GUARANTEED FREQUENCY
RANGE: 35.22,000 cps; DIMENSIONS: 30" H, 47" W, 2314"” D.

B. Famous ALTEC A-7 “Voice of the Theatre” features the same speaker
components as the 831A above. Economical utility cabinet ideally
sufted for custom installations. GUARANTEED FREQUENCY RANGE:
35.22,000 cps; DIMENSIONS: 54” H, 30” W, 24” D.

C. New ALTEC “Four-in-One’ Stereo Center combines AM/FM stereo
tuner, 40 watt-per-channel (stereo prog. pk. pwr.) amplifier, and dual-
channel! control pream,: with 9 Inputs, 6 outputs, facilities for stereo
center speaker or auxiliary speakers throughout the house.

D. ALTEC 838A “Carmel” is a two-way speaker system with guaranteed
frequency range 30-22,000 cps. Contains two 12” ALTEC 414A high
compliance bass speakers, 804A high frequency driver on 811B sec-
toral horn, and 800 cycle dividing network. DIMENSIONS: 293%"” H,
35” W, 173" D. ALTEC “Avalon” is an Identical system but with one
414A speaker.

E. ALTEC 605A ‘“‘Duplex” is a two-way system with separate low and
high frequency speakers mounted in a single 15” frame. Features the
remarkable frequency range of 20-22,000 cycles.

© 1961 ALTEC LANSING CORPORATION

For ALTEC’s free stereo catalog and informative Loud-
speaker Enclosures Brochure, visit your Professional
ALTEC High Fidelity Consultant or write Dept. 4-5.
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ALTEC LANSING CORPORATION
1515 SO. MANCHESTER AVE., ANAHEIM, CALIFORNIA
New York - Los Angeles
A Subsidiary of Ling-Temco Electronics, Inc.
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shap'!

Recall when sound . .. almost anv sound . . . was fun?

Pure, clear, fresh sounds are part of the fountain of
memory. Nothing can ever equal tnat first awareness
of rain on a window, or a distant train whistle, or the
silence of falling snow.

But there are some special delights reserved for adult
ears. Audiotape, for example

This tape is unique. It gives you greater clarity and
range, less distortion and background noise. Make it
your silent (but knowledgeable) partner in capturing
memorable moments in sound—from junior's nonstop

chatter . . . to the spirit-soothing music of Schubert.

Remember: if it's worth recording, it's worth Audio-
tape. There are eight types . . . cne exactly suited to
the next recording you make.

TRADE MARK
“/t speaks for itself”

AUDIO DEVICES INC., 444 Madison Ave.. N.Y. 22, N.Y.
Hollywood: 840 N. Fairfax Ave., Chicago: 5428 N. Milwaukee Ave.
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Take advantage of three special
‘bonus pack’ offers from Audiotape.
Each pack contains a 7" reel of
quality Audiotape—and a reel of
beautiful music superbly recorded
on Audiotape. All you pay for the
‘two-pack’ is the regular price of
two boxes of Audiotape plus $1.
Your choice of three musical pro-
grams, in 2- and 4-track stereo or
dual-track monaural sound.

o -
B_p'TRlnnsn

SLLSSICS

Stormy passages of music from
Tchaikovsky, Sibelius, Brahms,
Stravinsky, Beethoven.

Sprightly selections from Strauss,
Beethoven, Tchaikovsky, Bizet.

LT iR SRR |

Classics that became hit Pop tunes,
by Borodin, Tchaikovsky, Chopin,
Rachmaninoff.

TRADE MARNK

“jt speaks for itself"’

AUDIO DEVICES INC., 444 Madison Ave . N.Y. 22, N.Y
Hollywood: 840 N. Fairfax Ave., Chicago: 5428 N. Milwaukee Ave.
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improved, there becomes more and more
reason why the opposite trend should
prevail. But doesn’t it, already? Yes, I
guess so, but I also feel it often could
he taken further, with more consistently
“high performance” results.

A musician’s performance can he in-
fluenced, for good or bad, hy a number
of things, besides an amplifier: the state
of his liver; domestic problems (al-
though it has been known for mental
stress at home to induce better per-
formanee at work, too); the quality of
his instrument; the atmosphere (deeco-
ration, styling, lighting) of his sur-
roundings; the studio acousties (often
in more detail than just the number
known as “reverberation time”); and
his position relative to his fellow play-
ers (comfortable, strange, ete.).

Most top-rate musicians will, it is
true, give apparently impeceable per-
formance under a wide range of the
permutations among these variables;
some of them, I believe, when their liver
is virtually afloat in aleohol. But the

| above-mentioned eonditions, particularly

|

the ones outside the musician’s immediate
control make a difference to him. His
intense musieal training and experience
enable him to give & faultless perform-
ance in spite of what is probably only
a subconscious discomfort after the first
few minutes of warming up, long before
the red light goes on. But his subeon-
seious discomfort may well make the
difference between a flawless perform-
ance and a superb one.

Let’s be more specific. Since electrical
recording began, and techniques changed
for the better, one of the main problems
for the recordist has been that of ob-
taining aural balanee—not only between
individual instruments or groups, but
hetween the composite program coming
from the orchestra and the “background”
contributed by the studio or auditorium
where the recording is made. This last
point is important both to the players
and the recordist.

Playing in a concert, just for the
benefit of the audience, the members of
the orchestra take their places dictated
by tradition, with minor variations ac-

| cording to the whim of the individual

conductor or leader. Each one hears the
complete work from an aural perspective
unique to himself—one from which, by
long familiarity, he ean contribute his
part with confident faeility, born of
long training and practice. The con-
ductor even, who has the best perspective
(as regards balance) of anyone in the
whole group, hears a very different
version from that received in a average
| audience seat. But his training too has
enabled him to judge what he hears so it
will sound superb to the audience.

But it is a typieal audience impression
that the record has to capture. Many,
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who have never had it to do, imagine
that all you need to capture this im-
pression is a hig-quality microphone
placed in a “typical” audience seated
position. Anyone who thinks that should
try it sometime. He’ll have the shock of
his life! What happens and how can we
explain it? Like this.

Although our ears faithfully transmit
every little sound that is audible along
the auditory nerve to our brains, the
complex of nerve cells at the receiving
end do quite a job of work on it before
1t comes into the conscious area of the
brain to be recognized as “sound.” As
proof of this, pay particular notice next
time you have a meal with a friend in
a crowded restaurant, or when you are
at a cocktail party with a room full of
guests.

When you talk to your companion, all
the other conversations seem to be just
an unrecognizable babble in the back-
ground. You notice it. It lends atmo-
sphere. But it does not intrude into your
conversation. But maybe, if two or three
of you are conversing, in a group, the
others will wander into a subject that
does not hold your interest. Your con-
centration on this particular conversa-
tion weakens, and you become much more
aware of the babble which before was
only a baeckground. What a noise it
suddenly seems!

Then maybe one of the group speaks
directly to you by name, or the subject
arrests your attention onece more. If you
observe carefully, your hearing faculty
seems to turn down the volume on the
babble again, so it’s only a baekground
once nore.

A similar thing happens, but you will
have much more difficulty observing it,
when you go to a concert—in faet all
the time, in everyday life. People who
live by a commuter track never notice
the trains passing (unless they get inter-
ested in hi-fil). The summer ecrickets’
incessance fades toward the end of their
season; but when an extra-cold fall night
suddenly silenees them, we hecome aware
of the silence.

In the concert auditorium, in fact
everywhere, we make the same kind of
discrimination between the dircet sounds
we want to hear and the reverberation,
or echo effect, of the same sound travel-
ing 'round the room. You can realize
this is true if you ever completely change
the furnishing of a room. Maybe you
decide to carpet the floor, use upholstered
furniture and heavy drapes, where previ-
ously there were none of these sound-
absorbent surfaces. You will become
abruptly aware of the difference.

So your hearing concentrates on the
program directly from the orchestra
and relegates the reverberation to the
background. If it wasn’t there you would

(Continued on page 65)
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How High is Fi?

Puzzled by the poor sound of an amplifier with excellent statistics?
This explanation answers the puzzle and points out the way to Fi.

YEAR OR SO AGO I expressed in an-

other monthly my growing doubts

about a lot of this hi-fi business.
Angry readers sprang to their typewrit-
ers (though fortunately not in Old Chi-
eago) and pointed out that bats eould
hear this frequency and Venusians, in
their space suits, could hear that. Now
all T want is that the bats in my belfry
should keep out of my hair, and I just
will not try to keep up with the Jones’
from Venus: 1 don’t even know how to
drive a space-ship.

The sudden expansion of hi fi in the
last ten years or so has been a very re-
markable phenomenon. Twenty years ago
it was very difficult to find a broadcast
receiver whieh would pass the highest
frequencies handled by an up-to-date
carrier telephone system. I do not mean
a program channel, but just the ordinary
speech channel. To sell carrier equip-
ment then you needed to offer 2 db down
at 3400 cps: it was a good receiver which
had a 6 db bandwidth of 6000 cps at
i.f., which means 6 db down at 3000 eps.
At the low-frequency end the broadcast
receivers were better and anyway you
could always tap out after the detector.
It was, indeed, the low-frequency end
which got most of our attention. The
domestic loudspeaker in a domestic box
might have a limit of 200 eps but the
original signal went down to 30 cps or
50 cps and the hi-fi fans of those days
were after the low notes. They were
after high notes too, but recording tech-
niques were not much good above 8000
eps and although the broadeasters talked
glibly about 6000 eps no one in politics
ever had the sense to stand up and say
that one clear channel is worth three
with monkey chatter. This statement is
true about politicians throughout the
civilized world, of all colors and parties.
The result was that even with tweeters
we settled for about 10,000 cps.

All this is before the days of feedback,
at least feedback as we use it now, and
it is surprising to look back and notice
that the professional amplifiers of those
days were designed to give only 1 per
cent distortion. I don’t think this sort
of figure was obtained in the domestic
amplifiers and the limitation of quality

* 18 Essex Villas, London, W.8, England
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in the home was almost entirely due to
intermodulation in the amplifiers. Just
over ten years ago there came a great
change: amplifiers with some 20 db or
more of negative feedback appeared on
the market. The first ones were good and
they sold, and then there appeared some
feedhack amplifiers which were not so
good. The only difficulty came in finding
out why they were not so good. Once
you have bought the amplifier and if you
have the full range of professional test
equipment it is not too hard to work
through the system and find out what is
wrong, provided you know what you are
looking for and you realize you will
never get your money back. Most of the
hi-fi addiets who got caught with the not
50 good amplifiers had no real test equip-
ment. They knew their amplifiers cov-
ered 20 to 20,000 cps, that the 400 eps
distortion was 1% per cent or whatever,
and yet it didn't sound so good. When
the fellow next door (name of Jones)
showed off his amplifier, flat from 5 to
50,000 cps, it sounded better. IHere was
the answer, bigger and hetter band-
widths. Away we went happily doing the
right thing for the wrong reason.

I have no real objection to doing the
right thing but it seems to me best to do
it for the right reason, because otherwise
there may be side effects which undo
much of the good. L.et us go back to the
basic amplifier and see if we ean see
why the bad amplifiers were bad. They
had a good frequency response, flat
from 20 to 20,000 cps. They had 26 db
of feedback, perhaps. I am not deserib-
ing any partieular amplifier, by the way,
but these numbers are chosen just for
something to reason about. The designer
was perhaps a bit lazy because he used
large coupling capacitors and he saved
his money on the output transformer.
Knowing he had 26 db in hand for feed-
baek he designed the output transformer
to be 3 db down at 400 eps, thus saving
a lot of iron and copper. At 20 eps it
would be 26 db down and therefore,
roughly speaking, the feedback would
just hold up the response. I do not pro-
pose to caleulate all this out in detail
beeause all I want to do its illustrate the
seale of things. At 400 cps there is more
than 20 db of feedback so that up to a
reasonable load level the distortion is
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knocked down by a factor of 10 and the
quoted distortion figures are obtained.

Now consider that deep organ note at
40 cps. Here the gain is 20-db down so
that we have only 6 db of feedback. Ac-
tually, things are better than they seem,
heecause the second harmonic at 80 eps
finds 12 db of feedback and the higher
harmonies even more. However, at 40
cps the transformer reactance, which
already equalled the load at 400 cps, has
fallen to one-tenth of the proper load.
The unhappy output stage is now work-
ing not into its proper resistive load but
into a much smaller inductive load. Any
attempt to get the sort of voltage swing
needed is doomed to failure. What
makes this situation particularly un-
pleasant is that it is not easy to hear
these low frequencies. Consequently, the
musieal instruments used to produce
then are powerful engines delivering
quite high levels to the air; our loud-
speakers must therefore deliver high
levels if we are to have faithful repro-
duction. The lower the frequency the
more power we need and the harder it
is to get it because of the falling off of
the transformer impedance.

As the output stage is driven to the
limiting points by these very low fre-
quencies, its gain necessarily drops to
zero. You will see this quite easily by
noticing that for a small increase in in-
stantaneous input near the peaks of the
40 cps signal, there is no change in the
flat-topped output. The remainder of the
orchestra is thus eut off completely dur-
ing this period and the 40 eps signal
aets as a modulating signal to the re-
mainder. It is this intermodulation which
is fatal to quality.

When we apply the same rough cal-
culation method to an amplifier which
has a response flat down to 2 cps and
has 26 db of feedback, we can see at
once that the output transformer is
probably only 3-db down at 40 cps and
will not run us into nearly as much
trouble at this sort of frequency. Even
s0, the effective load for the outpnt tubes
is only 70 per cent of what it should be
and the load line has become an ellipse
so that the 2 eps amplifier will not give
full undistorted power at 40 eps.

Before we explore this topie further,
let us see what happens at the other
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La Mer and the

There is a new and different kind of stereo cartridge for
people with a special sensitivity to the world around
them. It’s called the ADC-1.

For such people, listening to fine music reproduced
with the new ADC-1 is a refreshing, even elating experi-
ence. If you are one of them, hear your favored records
played with the ADC-1. Only the music comes through.
Your records come alive revealing distortion free recep-
tion. You'll hear subtleties of timbre and tone you never
suspected were in your discs.

Play your records again and again . .. Notice the sound
continues to be reproduced at the same fine level; the
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new ADC-1 Stereo Cartridge

ADC-1's light tracking force reduces wear to the vanish-
ing point. In addition, surface noise is greatly reduced,
increasing your records dynamic range.
The ADC-1 must be experienced to be enjoyed. Ask
your dealer to demonstrate it for you today. $49.50
Easily replaceable stylus assembly. $25.00 i, ™ ="

COMPLIANCE: 20 x 10+ cms/dyne

CHANNEL SEPARATION: 30 db from 50 cps. to
DYNAMIC MASS: .5 milligrams 7,000 cps.
DUTPUT: 7 millivolts @ 5.5 cm/sec STYLUS TIP RADIUS: .0006”

FREQUENCY RESPONSE: Unusually flat: plus or RECOMMENDED TRACKING FORCE: 1 gram or less
minus 2 db. from 10 cps. to 20,000 cps. with use- In top quality tone arms—ep to 3 grams in arms
ful response extending well beyond 30,000 cps. having slightly higher friction.

Audio Dynamics Corporation / 1677 Cody Avenue, Ridgewood 27, N. Y.

41

AmericanRadioHistorv Com



end of the frequency scale. Matters are
much more complicated here, and I sus-
pect that there are some rather queer
things happening even with the good
feedback amplifiers. The designer of the
output transformer is faced with a
choice between two methods of construe-
tion. He can make a very simple strue-
ture, with relatively high leakage in-
ductance, which will have a elean smooth
cutoff beginning at perhaps 8000 cps,
or he can use a multi-section structure
to get a much lower leakage inductance,
and a cutoff at, perhaps, 16,000 eps,
with a whole bunch of resonanees in
the region between 20,000 and 100,000
eps. In either event he is faced with
the faet that the output transformer
will have a top cutoff which soon aver-
ages 12 db per octave and therefore gives
a phase shift of 180 degrees. To keep
the amplifier stable, he adds those neat
little C-R step cireuits in the plate loads
of the early stages. Usually, therefore,
the gain of the amplifier without feed-
back starts to fall at around 8-10,000
eps.

Just as at the low frequency end, the
use of feedback enables a nice imposing
response figure to be quoted, with the
sort of numbers I have been using, the
response might be flat up to 50,000 cps,
and a little bit of faking would take it
even higher. Faking may seem a hard
word but up in this region the phase
shift through the amplifier has come
round nearly 180 degrees, so that the
feedback will be positive and ean be
used to lift up the response. Even with-
out this extra frill the feedback situa-
tion up in the 20-50,000 cps region is
not so good. I do not think we need
discuss the load line of the output tubes
up here because the signal level will be
pretty low; as you would expeet the
load line moves to make matters worse.

Does it matter? After all I have said
that only bats can hear these high fre-
quencies so why should I trouble my
head about them? The answer lies in
the compromise nature of inusical secales.
In a pure seale we divide the octave into
a number of intervals, five in the penta-
tonie hagpipe scale so that:

fe=WV2r
fo= V21,
1,=2f
fo= V21,

fo="21,=2f,

This is all right, but when the seale be-
comes a complex of whole tones and
half tones some difficulties appear. So
long as instruments ean produce any
frequency the situation 1is still un-
changed provided that the player has a
good enough ear but with the introdue-
tion of the piano, with its fixed tuning,
matters really came to a head. As soon
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Fig. 1. Response shaping network to be
substituted for the simple feedback re-

sistor.
C2 R2
Rf) RE:
Ci
Ry
o2 @ O
R¢ Rf:—.
o—wv—qr—m—o
‘P
$a
o) ——0
(A)
Re| Rfy
O A B AA —— O
18)
Ry
Ry o)
< Ry
(o O
©)

Fig. 2. (A) In the middle of the band. (B)
At low frequencies. (C) At high frequen-
cies.

as there is a change of key some notes
should change frequency but unless you
have one of the ingenious machines built
in the early days of the piano which
could actually do this you are stuck.
The answer, of course, is to arrange the
tuning so that it sounds nearly right all
the time. By now, indeed, we are so used
to it that we do not notice anything at
all, so used to it, in faet, that even with-
out a piano around most players of
other instruments adjust to the piano.

The difficulty arises as soon as the
musie hecomes complex enough to eall
for more than one note at a time, which
is of course almost all musie. If we have
two notes, f, and f,, they sound dis-
cordant if f,/f, = m/n, where after di-
dividing out ecommon terms m and
are both fairly large, and concordant
if m and » are small. But now we have
modified f, and f,, so that instead of
f1/f. being, say, 4/3, it is now 4/3
(1+9) where 3 is a small quantity. Let
us take some numbers, not partieularly
musical ones but arithmetically con.
venient, with f, = 808 eps and f, = 600
cps and 8= 0.01. The ear would accept
this as a concordant interval with ampli-
tude flutter and there would be no un-
pleasant subjective reaction. All musieal
instruments worth considering produce
harmonies and let us consider just the
convenient pair

12f, = 9696 cps
and
16f, = 9600 cps
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I postulated earlier that in an im-
perfect amplifier there might not be
really enuogh feedback at 96 cps. But
this frequeney is produced by inter-
modulation of these two harmonies and,
because of lack of feedback, appears at
the loudspeaker. The chance that this
“compromise difference tone”, multiplied
will not be thoroughly unpleasant is
slight. But worse is to come. It is known
that certain harmonies completely ruin
the sound of a compromise chord and
makers of musieal instruments try to
eliminate them by arranging for the
hammer of a piano or the bow of a
violin to apply the excitation at a node
of the unwanted harmonie. Our ampli-
fier may not he so fussy, however, and
can generate these particular harmonics
up in the region ahove 10,000 eps where
our feedback no longer operates prop-
erly. Round they go, mixing and inter-
mixing, with the nonlinearities of the
loudspeaker and of the ear doing all
they can to make matters worse.

One more effect deserves mention. We
have seen that it is inherent in our musie
that the harmonies of instruments play-
ing in harmony should be slightly dif-
ferent in frequency. The difference fre-
quency will appear on the supply line
to the output stages, which is almost
invariably push pull and biased well
down. Unless a regulated supply unit
with nearly zero impedance is used, this
difference frequency will feed baek to
provide some plate modulation or sereen
modulation in earlier stages.

I do not know of any other survey
of these imperfections of the feedback
amplifier, possibly because it took quite
a long time and quite a lot of propa-
ganda to persuade people that they
could be designed to be really stable
and that the advantages are worth the
extra trouble. Now, however, we can
take feedback for granted and start
looking at the effects more eritieally.

B