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THE MOST COMPLETE LINE OF QUALITY TAPE RECORDING EQUIPMENT IN THE WORLD

® Sony Stereo Tape Deck 262-D—4 & 2 track stereo recording
and playback tape transport to add tape to your existing hi fi
system. 589.50. (Also available, not pictured, the new SRA-2

stereo recording amplifier for the 262 D.
$89.50.) ® Sony Sterecorder 777—All-
transistorized professional 2 or 4 track
stereo recorder featuring the exclusive
Sony Electro Bi Lateral playback Head.
World’s finest tape recorder. $595. = Sony
Sterecorder 300—A complete professional-
quality hi fi stereo tape system with 4 & 2
track recording and playback in one por-
table unit, $399.50. = Sony Portable 101
—2 speed, dual-track, hi-fidelity recorder
with 7" reel capacity. $99.50. » Sony Stere-

corder 464-D—Dual performance 4 track stereo tape deck with
built-in recording & playback pre-amps for custom installations

and portable use. $199.50. » Sony Wireless Microphone CR-4

—Pocket size mike and transmitter providing complete [ree-
dom from entangling microphone cables. $250. ®» Sony Con-
denser Microphone C-37 A— For purity of sound reproduction,

the unqualified choice of professional stu-
dios throughout the werld. $295. » Sony
Sound on Sound Recorder 262 SL—The
perfect recorder for language, music and
drama students. With 4 track stereo play-
back. $199.50. » Sony Tapecorder 111-A
popularly priced, high quality bantam re-
corder for everyday family fun. $79.50.
» Sony Condenser Microphone C-17 B—
Miniature size (3% "x 54" diameter) and
exceptional background iselation unidi-
rectional cardioid pattern. $350. = Sony

Newscaster Portable EM-1—A professional on-the-spot battery
powered portable recorder with precision spring wind con-
stant speed motor. $495. All Sony Sterecorders are Multiplex Ready!

For additional lilerature and name of nearest franchised dealer wrile Superscope, Inc.. Dept. 7, Sun Valley, California

SUPERSGOPE
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FOR FULL QUALITY
STEREO-MULTIPLEX
OR MONOPHONIC
FM RECEPTION

use

FINco

®

World’s most
£’ Complete Line of

Bl HiFi Phased
5“._-,\ FM Antennas...

THE TOP PERFORMANCE
FM ANTENNA LINE

@ No matter how well your FM unit
is performing, you'll hear the differ-
ence a FINCO makes, Rich, luxuricus
distortion-free sound is yours when
you pick just the right FM antenna
from FINCO's complete line.

FA2 KIT — $14.50

=

=
—

— $36.35

FM ELECTRONIC BOOSTER
Model T-AMB-AC — $34.95

FMT-1 Turnstife Kit — $14.50
Write for Catalog #20-213

THE FINNEY COMPANY
Dept. A

v

AUDIO CLINI

Joseph Giovanell

34 W. interstote Road Bedford, Chio '

Send gquestions to:
Joseph Giovanelii
3420 Newkirk Ave.
Brookiyn 3, N. Y.
Include stamped, self-nddressed
envelope.

Puplex High Fidelity Systems

Q. Over the years I have assembled a fine
musiz system. My system includez the
Marantz Model 7C preamplifier and the
McIntosh Model 275 power umplifier. The
power amplifier is remole from the pre-
amplifier and is operated through a relay.
My guestion iz this. My old preamplifiers
are MelIntosh Model C8. The Mcelntosh
amplifier iz the only one that I own. Can e
switching system be designed lo allow ne
to use either the Marantz (in the main
lister room) or the older preamps (in the
recreation reom) with the power ampli-
fier? Please advise if this is practical, Rob-
ert J. Dohnal, Lakewood, Okio.

A. First of all, before contemplating the
switching of either set of preamplifiers you
ghould remember that you will also have to
swit¢h the amplifier frem the set of speak-
ers in one room to the set of speakers in
the other room. This would have to be done
in conjunction with the preamplifier switeh-
ing.

The relay would lLave to be controlled
from either of the two listening rooms, and
this ean be done by merely paralleling the
switching which now actuates the relay
with the switeh located in the second listen-
ing room.

In order to switch the power amplifier
from one preamplifier to the other, all you
would have to do is to use a single-pole
double-throw switch in suel a way that it
can switeh the “hot” lead of the amplifier
inte either of the preamplifiers. (This, of
course, supposes only one channel, or sup-
poses a situation wherein the channels can
be switched independently. If the channels
are to be switehed simultaneously, then you
will require a double-pole double-throw
switch.) To prevent feedback, keep this
switeh away from the one used for switeh-
ing the speakers.

It would be desirable to lLiive bofh switeh
elements aetuated by a single shaft. If this
ig done, be sure that the decks are widely
spaced and that a metal shield is placed
between them. This metal shield should be
grounded to your high fidelity system. In
order to insert this shield, you must first
disassemble the switeh. Then mount the
metal shield on each support rod in such a
manner that the plate iz sandwiched be-
tween the two spacers which are mounted
on each rod.

As a precaution againat high level tran-
sient “clicks” which could canse damage
to your loudspeakers, do all this switching
with the power amplifier turned off. The
magnitude of these transienfs can be re-
duced by placing a 5-megobm resistor

across the output of each channel in the
preamplifier.

If all these precautions are followed you
should bave no trouble.

Pre-emphasis and the RIAA Curve

Q. I notice thal M pre-emphasiz (75
nsee) coincides with the high-end boost
called for in the RIAA recording curve.

In equalizing RIAA records for broad-
cast, can an FM station supply only the
low-end boost, belween 50 ops and 500 cps,
atlowing the high-end boost of the RIAA
recording curve to serve as pre-emphasis?

Thiz would do eway with the overlapping
functions of high-end cuf for RIAA play-
back and high-end boost for FM pre-
emphasis, and it would justify the HIAA
in choosing 2182 ops insiead of the easier-
to-work-with 2000 cps normally used for
compensation compulations. Roderick 8.
Oakley, Jr., LT. JG. FP., New York.

A. Theoretically an F'M station could use
the unattenunated high-frequency response
of the RIAA dise to obtain the proper pre-
emphasis, and the listener would hear the
program properly. The one serious draw-
back te the scheme, however, is that the
other program material would not conform
to this standard. True, compensation could
be introduced into the speech ehanunels of
the console, but this compensation would
have to be added channel by ehannel. This
ig logical when youn realize that if it were
added to the eutput of the control console,
it would be boosting all the time as is true
in conventional practice, regardless of the
setting of the record player—attenuated or
unattenuated highs. If the record player
were set 1o have a flat respouse at the high
end, and if there were added boost at the
output of the console, the result would be
an exaggeration of the highs and over-
modulation of the transmitter. Examina-
tion of a modern broadeast console will
show that there iz a considerable number
of channels, and it would be a costly proe-
ess to convert eaech channel in the manner
required. In other words, just to remove
the necessity of having high-end equaliza-
tion of the reeord-playing channels, you
would liave te boost the response on all
other channgls, so more would be lost than
gained. Although I understand what you
are trying to do, I do not think that the
dual equalization nsed today when records
are being played over PM will cause any
deterioration of the sound quality heard by
the ligteners.

When I refer to the channels of a
broadeast console, I do not mean the tern
as applied to stereophonic sound reprodue-
tion. A channel might consist of a miero-
phone input, phonoe input, tape input, or
ramote line input, all of these inputs feed-
ding a common mixer buss in such a way
that any or all of them can feed the com-
mon output connection.

Effects of a Load on Cartridge Damping

Q. I plan to build a transistor preampli-
fler for use with one of the new high-com-
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p\i ‘?&:\g@ Can I use a professional cartridge

with this arm?

Do the tumtdble

i

In automatm posztzon

will it start, track,
| and trzp as safelv

s the best

. meet the NARTB standards?

_Smgle'—play equipment ?

S g

T

and motor

THE ANSWER: Absolutely Yes!

These are some of the questions people ask their dealers when
they learn, to their surprise, that the Garrard Type A Automatic
Turntable costs only §79.50, Some have assumed this must be the
price of the turntable alone...certainly not the complete unit.
These are intelligent questions, since a few dollars do not really
matter when you are investing hundreds in a high fidelity system,
expecting to be able to enjoy music free of distortion, and to pro-
tect your substantial investment in records, [ Chances are, for
example, that you may want to use one of the ulira-zensitive
cartridges developed originally for separately-sold tone arms
because of their high compliance. Now, Garrard has integrated
precisely such an arm into the Type A. It is counterweighted and
dynamically-balanced...will bring out the best in the cartridge
of your choice...tracking at the lowest stylus force prescribed

by the cartridge manufacturer. Best proof of its capabilities is {¥

that the Type A tone arm is on the recom-
mended list of every important manufacturer
of professional-type pickups. [ The Type A
turntable and its double-shielded motor

were designed for each other, The cast turntable itself is some-
thing special ... full-size, heavy (6 lhs.), bhalanced and non-
magnetic. You will hear no wow, no flutter, no vibration, O] Many
people consider Garrard’s pusher platform the most important
exclusive Type A feature, This is unquestionably the gentlest
device ever designed for its purpose, and gives you the incom-
parable convenience and pleasure of automatic play whenever
you want it, [] With all this to offer, it is small wonder indeed
that Garrard’s Type A, in a single year, has become America’s
number one high fidelity record playing unit. It is proudly owned
by a growing legion of diseriminating people who, originally
amazed at the price, have come to realize this superb instrument
could have been expected only from the Garrard Laboratories.
TFor illustrated literature, write Dept, GX-12

Garrard Sales Corporation, Port Washington, N, Y. &=
RARRE ARG LABORARY TV ID
Loy Y, ' a2 SERIES Ir ) § LJI‘ ﬁ

AUTOMATIC TURNTABLE

Canadlan iaguicles o Chas W, Poloten, Lid, 66 Tacine oad, Rexdsie, Oolads
Teretlozies olbers 1han IRE.4 acd Cabiada 16 Garraid Eogtocering and Mfp O Led., Seindeo, Wils., Eapasd
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Music . . . soft and caressing . . . vibrantly
alive . . . inspiring. The pure sound of
Grommes stereo recreates each mood . . .
with fidelity and presence of infinite su-
periority. Prices are sensible . . . quality
unsurpassed.

= = N

Model 101M FM multiplex-stereo tuner. Magic bar
tuning with exclusive Stereo Sentry to indicate
stereo broadeasts. ... ... .. ... ..$139.85

Model 102M EM and AM multiplex tuner with all
features of above. ... ... ... ..........5159.95

Write GROMMES
Division of Precision Electronics, Inc.,
9101 King St., Frankiin Park, Iii.

gkmnmez_

sets the
scene...

pliance stereq cartridges. I tntend to oblain
treble rolloff by loading the cartridge with
w low value resistance. Will this adversely
affect the compliance of the pickup in the
way o neler shunt will demp ¢ sensitive
meter? Bob 6. Mahvenholz, Tullahoma,
Fennessee.

A. The stiffness of tlie stylus is mueh
greater than the stiffness provided by a
meter spring. Therefore, any damping
which will result from the action of a load-
ing resistor placed across the cartridge will
be nominal as compared to the mechanical
(damping within the ecartridge, and the
added damping provided hy the stylus
heing in contaet with the record.

In addition, and possibly more impor-
tant, the magnetie field of a magnetic car-
tridge is considerably less thau that found
in meter movements. The effect of this is
to limit mutnal ¢oupling between the moy-
ing mass of the cartridge and its eleetrical
cireuit.

Voltage Across Volume Controls

Q. How do you measure the voltage at
the volume control of an amplifier? My
meter has a sensitivity of 20,000 ohms/volt
d.c. The scale shows no indicalion at all.
Wowld the indication—if I had gotfen one
—be 1g-wolt awe. or de.? D. M. Aunglin,
Seattle, Washington.

A. If the resistance of our velmme con-

trol is 500,000 olims, and if the meter is
set to the 10-volt range, the resistance
offered by the meter is 200,000 ohms which
iy in parallel with the 500,000-0hm (or 0.5-
megolm) volume control. This will auto-
matically cause some voltage reduction be-
cause the total load resulting from the
combination of the meter and the volume
control 1s mueh smaller than the stage
feeding this combinativpn was supposed to
see. Probably the voltage which appears
across the volume eontrol is only one volt,
or even less. If the meter is switched to the
one-volt range, the instrument will have
a resizstanee of only 20,000 ohms. This will
completely load down the volume control,
siving vou an intirely erroneous indiea-
tion, if, indeed, you can get an indication
at all.

Yon simply cannot tse n meter of this
type when reading high-impedance eir-
cuits: A VTVM is the only kind of instru-
ment which ean be used. The loading by a
VTVM is very small heeause it has a re-
sistance of perhaps 11 megohms, which is
considerably more than the 500,000 olms
we have been considering.

The voltage developed across most vol-
ume control eireunits is an a.e. voltage, but
this iz not alwawvs the case. In radio re-
coivers, for example, there is some d.c.
along with the a.c. There is usually a ea-
paeitor which removes the d.c. component
from the signal and allows only the a.c. to
enter the andio seetion of the receiver. ZE

THIS MONTH'S COVER

This month we glimpse the system as
assembled by James C. Valestin of St.
Louis, Missouri. An interesting aspect
of this audio eenfer is that the ecabinets
were all designed and constructed by
Mr. Valestin. Another unusually infer-
esting faet is that the low-frequency
speaker system 15 a CW folded horn
built from plans presented in Novembher,
1955, issue of Aupio. Apparently some
of those early designs still satisfy the
critieal audiofan. In building the eabi-
nets, followed the unusual procedure of
sementing Y4-in. eork te 24-in. plywood
and then bonding walnut vencer on top
of the cork. The thought behind the cork
lining was to prevent resonances, and
according to the builder, it is quite sue-
cessiul.

The equipment concealed behind those
non-resonant panels is:

MeIntosh C-20 preamp
(2) Dynakit 80-watt amps

wwWwW americanradiohistorv com

H. H. Scott 330B tuner
Thorens TD-124 turntahle
Grado arm and cartridge
Ampex 960 tape recorder
{2) CW folded horns

{2) JBL 175 tweeters

A fan is built in below the C-20 and
3508 to keep ambient temperatures low.
The photographer of the system is Bill
Sollis, an electronies instruetor at O'-
Fallon Technieal High School, and a
photography  enthusiast. Mr. Valestin
asked us to especially eommend his long
suffering wife who put up with raw
speaker enclosures, exposed components,
wire leads, and all the difficulties of
being an audiofan’s wife.
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thé-~"new

From the first moment of its appearance, the Classic Mark ||
won instant and unanimous acclaim as the most exciting
new instrument in the world of music repreduction. lts
range, its presence, its spaciousness and dimension are
truly outstanding, even when compared with the so-called
“‘world’s bests." lts reputation, however, posed this immedi-
ate challenge: Could University now create a speaker sys-
tem with the essential qualities of the Mark II, but in a
more compact size...and at a more moderate price? Could
University now bring the pleasure of uncompromising big
system high fidelity to a broader range of music lovers?
The challenge has been answered with the new Classic
Dual-12, created by a totally new approach to the design

V13

;sm Dual -12

the three-way system with two 12" speakers—plus!

of speaker systems. Instead of the conventional 3-speaker
arrangement, University's Dual-12 incorporates two 127
speakers...plus the Sphericon Super Tweeter! One 127
speaker is a woofer specifically designed for optimum re-
production of the ultra-low frequencies (down to 25 cps);
the other, a woofer/mid-range, reinforces the woofer, re-
moves the peaks and valleys that cause harsh, strident
sounds in ordinary systems and provides flawless mid-range
performance. The renowned Sphericon is included to as-
sure silky, transparent highs soaring effortlessly up to
40,000 cps! Power Requirements: 10 watts. Size: 233/s"x
31%"x 152", Qiled walnut finish. $229.95 Hear it at your
hi-fi dealer, or write:Desk R-12,

UNIVERSITY
LOUDSPEAKERS

B0 SOUTH KENSICO AVE., WHITE PLAINS, N.Y.
A& Division of Ling-Temco-Vought, Inc.

www_americanradiohistorv. com
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SPACE
BREAKTHROUGH!

How the New Fairchild Integra/Series*
Puts 100 Complex Audio Control
Components in a Space 28" x 30".

20 Compressors

20 Pre-Amplifiers

20 Equalizers

20 Noiseless Attenuators

20 Noise Reduction
Systems

100 Audio Control
Components in a
space 28" x 30"

The new Fairchild Integra/Series, a group of miniature
audio control components (1% narrow) is the first
and only space breakthrough in recording, broadeasting
and speech reinforcement systems coupled with higher
quality performance. The Fairchild Integra/Series,
brought about through the use of the most recent
advances in zolid state design, allows you to build the
most complex console entirely within the reach of your
fingertips. Now you can have an individual ne-distortion
compressor, an autormatie attenuator (AUTO-TEN#*), a
50 db high output, low distortion transistorized pre-
amplifier, a new attenuator (LUMITEN#¥) guaranteed
noiselezs, and a flexible program equalizer for every
channel, All Fairchild Integra/Series components com-
plement each other yet each component can be bought
separately and worked as an independent unit with all
existing conventional equipment. Included in the
Fairchild Integra/Series:
*Tracde Mark

Meodel 663 — A no distortion compressor

Model 661 — An automotic attenuater (AUTQ-TEN)

Model 662 — A 50 db high output, low distortion

fransistorized preamplifier
Model 668 — A new type attenuator—the LUMITEN,
guaranteed noiselass
Model 664 — A flexible program equalizer

Qnly with the FAIRCHILD INTEGRA/SERIES
can you make a sound investment in the fufure.

Send for dala on the complate FAIRCHILD INTEGRA/SERIES SYSTEM.

FAIRCHILD

RECORDING EQUIPMENT CORP., 10-40 45TH AVE., LONG [SLAND CITY, N.Y.

See advertisement
page 60 for data on
the FAIRCHILD
LUMITEN . . . an

Integra/Series
Component

LETTERS

Belt Slippage?

SIR:

Mr. Vilchur has been eorrect in many of his theories. Hoxw-
ever, this time he is really reaching. On page 38 of the
October issue he states, “It may seem illogical that belt slippapge
will cause a turntable to run fast.” It is illogical to use the
ratio of diameters of the pulley and platen. If he had used
the ratio of diameters at the neutral axis of the belt, he
would have found that caleulation of the pulley diameter with
accuracy is very simple and does not require a theory of
belt slippage. : )

We have no difficulty in caleculating a pulley diameter which
will give an accuracy of plus or minus one second in half an
hour at a tape speed of 15 ips. Even this deviation from true
speed can be explained in terms of variation of tape thickness,
because the speed of the tape is determined, not by the capstan
diameter, buf by the diameter at the neutral axis of the tape.
We can speed up the tape by using thicker tape or slow it
down by using thinner tape on the same capstan. Thus it can
be demonstrated that the diameter of a pulley or eapstan
is not the determining factor in establishing true speed. Ac-
curate caleulations must be based on the diameter at the
neutral axis of the belt or tape.

L. 8. SUBBER
Audiomation Laboratories
7230 Clinton Road

Upper Darby, Pa.

Tape Sync Standardization

Sk

Mr, Hal Magargle's interesting contribution “Let's talk about
tape synchronization (Aupio, November, 1962) prompts some
comment fror this deparfment. We do agree with Mr. Magargle
that the high-frequency carrier method (14-ke syne signal)
has disadvantages when used at low recording speed with
portable equipment. However, it seems to ug that he over-
egtimates the head-contact and track-position diffienlties of
the three other systems deseribed in the first part of his article.
For our extensive location operations, we have selected the
Pilof-Tone system for the following reasons: 1. The advantage
of a biased control track recording is self-evident; 2. excellent
portable recorders are commercially available with Piloi-Tone
heads and associated cireuitry already instalied at the factories;
3. Pilot-Tone heads ean be obtained at low cost from several
manufacturers; they ean be installed easily on location and
transfer equipment; 4. a German DIN standard covering this
system i8 nlso aecepted in many other European countries and
precise ealibration tapes are available.

With hundreds of rolls of syne scund tapes recorded on
eight different location units and reproduced on two fransfer
channels, not a single ease came to our atfention in which the
synchronization was lost due to track placement er head con-
tact difficulties. Recording and playback heads are pre-set
with the calibration tape; no vernier adjustments are required.
Pilot-Tone recordings from other Canadian or U. 8. studios
can be reproduced without changes of playback-head track
position. Qur recordings can also be reproduced without
specigl handling in the foreign studios, provided they are re-
corded at approximately the same power frequency.

The National Film Board, an ageney of the Federal Govern-
ment of Canada, does not endorse produets of specific manu-
facturers or support one particular methed, but it seems to
ns that some standardization in this field would be to great
advantage. We feel that the Pilot-Tone solution is very prae-
tical and quite suifable for motion picture dialogue recording.
It should be considered seriously for internaiional standardiza-
tion.

We understand that the system advocated by Mr. Magargle
hag been in use for several years on a wide scale in the
Russian film studios. As the Soviet Union utilizes the European
power standard of 50 eps, the control frequency is 25 eps.
Undoubtedly, playback synchronizers were installed in these
studios, which are designed for this 25 cps system.

Your article does not state what equipment is available in
the United States for the synchronous transfer of Mr. Ma-
gargle's 30-cps recordings tc perforated film. A cirenit diagram
of his playback synchronizer would be of interest.

RunoLrH RoLr EPSTEIN

Chief, Sound and Projection Div.
National Film Board

P. 0. Box 6100 -

Montreal 3, Quebec, Canada

(Continued on page 62)
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THE €3-3 SOUND COLUMN SOLVES EXTREME REVERBERATION
PROBLEMS WITH EXTREME EASE AND ECONOMY.

I

e

Here’s the newest way to rid yourself of P.A. instalia-
tion headaches in problem areas. Use the new Uni-
versity £S-3 Sound Column! It's specially designed to
meet moderate power requirements—ALL AT A PRIGE
FAR LOWER THAN YOU'D EVER EXPECT FOR SUCH
PERFORMANCE.

1How? Easy—and with the same superb engineering
and quality control that goes into all the Uniline
products. With the CS-3 you get: [ superb speech
reproduction in moderate-size areas; [ excellent
music in high reverberation areas; [] extremely wide
sound coverage: [ the complete answer to feedback
difficulties. And, as with all Uniline Sound Columns,
the 0S-3 is ACOUSTICALLY TAPERED to prevent high
frequency beaming...a University exclusive!
vAnd don't forget another important characteristic
of the CS-3: High ‘A’ (High Audibility), which is evidenced
by a considerable decrease in distortion, improving intel-
ligibility and increasing listener comfort. This is particu-
larly noticeable when standing or sitting close to the sound
source, for, as you know, conventional joudspeakers tend
to ‘blast’ under similar circumstances.

So, for optimum dispersion (at all frequencies), for uni-
form sound levels (within the beam), for speech and music . A Division of Ling-Temco-Vought, Inc.
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UNIVERSITY
PROUDLY
ANNOUNCES
ANOTHER
SOUND
SOLUTION:

THE
UNILINE
(S-3
SOUND
COLUMN!
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L,
in high reverberation areas auditoriums, terminal
waiting rooms, industrial areas, gyms, pools and
churches)...FOR UNILINE SOUND QUALITY AT IN-
CREASED SAVINGS...choose the CS-3, University's
newest (and lowest-priced) addition to the Uniline
Sound Column family. $89.95 dealer net.

DATA (compare the foliowing specifications point
for point with other products in the same class, then
you decide which sound column will be your best,
most trouble-free buy): .
MODEL CS-3—(equipped with special elliptical hi-fi
speakers and two tweeters for music and speech appli-
cations; tapered for use in clusters)

Frequency Range . ................. 150-10,000 cps
Power Capacity 25 watls
Impedance
Vertical Angle
Horizontal Angle
Dimensions
Shipping Weight

33 Ihs.

For complete specifications and instructions on the
entire Uniline Sound Column saries, write: Dask R-124,
University Loudspeakers, White Plains, New York.

7


www.americanradiohistory.com

Demonstration and
Sound Effects Awudio Fidelity DFS 7013
Sound Effects (U.S. Air Forece Firepower)

Audio Fidelity DFS 7012

The Audio Fidelity command post moves up
its heavy artillery in this pair of releases.
In the Stereo Spectacular Demonstration al-
bum are to be found several intriguing mor-
sels that are sure to precccupy sound fans
during the long winter nights ahead. About a
third of the way through Side One of DS
7013, even the mildly skeptieal listener iz apt
to reach for his meter toward the end of a
aweep of audio freguencies, The sweep gets
under way conventionally enoungh from a
gtarting polnt of 50 cps. As the sweep pro-
gresses upward in easy stages, ne eyebrows
will be ralsed during the trip up to 13,000
cps. Most mass-produced, regular-price test
and demo records purport to go up to 15,000
and all of them manage to limp home at that
point in one way or another. (CI38 Labora-
tories STR-100 frequency-test record goes out
te 20,000 eps, but that's a custom joh selling
for a firm $8.530.} As n rule, both the stereo
cartridge and o fresh copy of n mass-praoduced
tegt record will look healthier on & meter
with some advance in gain beyond 12,000 cps.
The rssertion on this record that will do a
fast job of eyebrow ralsing is the nnnounce-
ment heard at the end of the 15,000 tone, At
the point where the average demo record s
ready to call it guits, this sterco dise carries
the anncouncement that you are about to hear
a gweep from 15,000 to infinjty. If you check
this segment of the record on & meter (assum-
ing, of course, that & stereo pickup of the
latest generation is used), rou will notice
that the neadle will elimb back to the spot on
the dial it occupied while you were taking a
reading at 13,000 cps, After lingering a while
In that position, the needle then fades away
gradunily, Indicating that Audio Iidelity has
enough ou this dlse above 15,000 {o activate
any up-to-date stereo cartridge. Just what
manner of recording curve they employed
above 15,000 will probably remain a closely
guarded secret, Consldered as harmiess fun
or the Real Thing, thiz sweep does point up
the fact that four-track tapes have a long
way to go before they ean cateh up to sterec
diges In giviog us the top of the frequency
gpectrum on a mass-produced basis. On DS
7013, musical samples taken at random from
earlier AF stereo records ofler significantly
better freguency range than we had in the
original pressings, The =aound effects heard
here are some of the choicer bits found in
Audio Fidelity’'s "Sound Effects, Vols, 1, 2
and 3" as well as its grimly mirthful “Car-
toons in Sound."

The companion sound releaxe is &t compre-
hensive rundown on the liréepower on auoral
dleplay at the Air Proving Ground Center, Alr
Force Systems Command, Eglin Air Force
Base, Florida. The sonic boom of an 1-104
"Starfighter” sets the stage for a long parade
of alrcraft heard in various sounds of attack.
The soft “plump’” of napalm hombs is mixed
with the hard crack of 500 pounders as they
kit the ground not too far away from the
gtereo mikes. Automatie cannon, 30 and 50
caliber machine guns, even a gatling gan of
the Spanish-American War iry to unseat your
cartridge. The 38 episodes in this potently
realistic record offer almost unlimited oppor-
tunity for demonstration of motion in stereo
with fresh challenges for all components in a
sound system at almost every tnrp of the
table.

Stereoc Spectacular
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Sounds Unheard Of
Contemporary 5-9006
This label deserves o vote of thanks from
any progressive audio component dealer. Here,
at last, is & demonstration stereo record capas-
ble of proving to a customer thut there is n
difference between the industry’'s very top llne
of components and those in the category just
below. In all the important technical features
that dellneate a truly cutstanding record, this
release is tops. The unusually low distortion
alone would be c¢nough to set this disc apart.
According to Contemporary Records, the spe-
clal recording nmplifier developed for this
project will be made available to other labels.
The two dozen Instrzments of exotic percus-
gion are played by Shelley Manne and Jack
Marshall, Disdaining the elaborate trickery
used by some labels these days, Contemporary
went directly to master tape at this session.
They have a great record with which to prove
the wisdom of their way.

Oliver (Original Broadway Cast)
RCA Victor L50D 2004

Is there a race in progress among theatrieal
producers to see who can find the unlikeliest
story for a new musical? The adventures and
misadventures of Oliver Twist form the basis
of this musical which Lionel Bart derived
from the famous novel by Charles Dieckens,
The idea of a roce for unlikely material sug-
gests Itself because Bart, who did the bhook,
music and lyries of “Oliver,” is already work-
ing on a musical adaptation of “The Hunch-
back of Notre Dame.” T reckon I'm as broad-
minded in these matters as the next men in-
terested in the thenter but I find it diflicuif
to lmagine (he grotesque figure mndde famous
to two generations of moviegoers by Lon
Chaney and Charles Laughton actually burst-
ing into song as he swings about the facade
of Notre Dame, Or will the producers mevely
ask him to gruot in time with the music? If
one speculates on these posstbilities, the char-
acters of Dickens begin to seem less out of
place on n musical stage.

“(liver” represents England’s answer {o
the Iong streamm of American musicals that
hinwve been successful on both sides of the Atf-
antie. It has been a source of some annoy-
ance to British theatergoers that so maay of
the musicals that have played London in re-
cent years bave been imports from Ameriea,
Taking a leaf from our own great musicals
sueh ag Oklaboma and Carousel, Lionel Bart
decided to draw upon loeal color for the set-
ting of this show. On the premise that nothing
conld be more Dritish than the England of
Dickens' ¢day, the producers azsembled n fine
cast of Loodon-trained actors to reconp the
fortunes of their own musical theater. It's
gtill too early to tell how Brondway will re-
act to “Oliver” hecause this original cast al-
bum has been released some three months
hefore the New York opening of the show, My
own goess js that some theatergoers will find
the early scenes in the boy's workhouse rather
depressing but things should get more inter-
esting on stage as soon as Dickens' famous
characters, Bill Slkes and Fagin, enter O11-
ver's lfe. Certainly the show appears Dretty
statie on records until Fagin, in the person
of Clive Hevill, advises his boys that Yeou've
Got to Pick ¢ Pocket or Two.” This show
miutkes little eMort to follow the usual pattern
of a musieal; the only number that even ap-
proaches & conventional romantie ballad is
Az Long As He Needs Me sung by Bill Sikes
girl, Nancy. Georgia DBrown, as Naney, has

been wirh the show since it first opened in
Londen June 30, 1960. She fills the only major
female role with graceful assurance. Bruce
Prochnik was a logical choice for the part of
Oliver, having played the title role in a
thirteen-part serial of the stralght verslon of
“Oliver Twist” oo British televislon. The
songs from “Ollver” won’t dislodge many
favorites on the Hit Parade but they are
serviceable enough in conveying the atmos-
phere of the Dickens' novel. David Merrick,
by far the busiest producer on Broadway in
recent years, has displayed great faith in
“{Miver” by lining up a five-month pre-Broad-
way tour that is taking the show to such out-
of-the-way tryont eities as Los Angeles, San
Francisco, Detroit and Toronto. RCA Victor's
Hollywood studios were selected to play hosi
to the original ecast in this recording. The
sound on the dis¢, while adeguate, iz not as
bright as the label's Itast Coast shiow record-
ings.

Command RS 843 5D

When the ad c¢ampajga for this record first
appeared in print some monthg ago, several
new peaks were hit in the coining of phrases
of self-praise. Any new recording of a good
Brondway musical arouses some degree of
interest in this corner but this relepse pigued
more than avernge ¢urlosity because it didno't
hesitate to hill itzelf as something super-
special. This was to be the first venture in
which IEnoch Light was to apply the flashy
technigues of Command’s Persuasive Percus-
sion and Stereo 35 MM to a standard produc-
tion of the musical stage. Not only was the
sound to be different in this new production
of Rodgers and Hammerstein's “Carousel,”
the show on this record was to feature—and
we gquote—“an unparalleled east in which
each song was recorded by lts greatest con-
temporary interpreter—aAlfred Drake, Roberta
Peters, Clnramae Turner, Lee Yenora, Norman
Treigle and Jon Crain,” The firsi-named are
certainly top-drawer artists and I looked for-
ward with considerable interest to see what
they would do with the leading roles of this
story of the New England fishing coast of
bygone days., After all that soticipation, it 1s
depressing to report that the weak point of
this album lieg in the nature of the perform-
ance handed in by the entire ecast. Many lis-
teners have felt that the Carousel score is
ong of those rare documents of the theater
that towers over itg fellows no matter who
performz it. After listening to this record,
I'm not so sure, ¥For the first time, Carousel
gounds almost humdruom on records. It's not
the fault of the recording engineers, The sing-
ers simply seem to have had all the splrit
drained out of them by the time each song
went through its final “take," Conslder the
situation facing this ecast. To the easnal ob-
server, the man in charge of the recording
session was the veteran musical director, Jay
Blackton, who had guided on Broadway such
great shows as “"Oklahoma,” “Annfe Get Your
Gun” and “Call Me Madam.” "There iz every
regson to suppose that the first few run
throughs of each song had some life in them.
Unfortunately for the listener expecting a
normal amount of spontanelty in a show al-
bum, matters were not allowed to rest in the
completely capable hands of Mr, Blackton.
Stationed in the controel room during the four
arduous sessions that stretched over a period
of two weeks was Command’s president and
final authority on reprodoced spunil-—Enoch
Light. Io his first full recreation of a Broad-
wiay show, Mr. Light bas chosen to carry for-
ward the formula of hiz well-known instru-
mental recordings @ almost endless repetition
of a phrase until he was satisfied that maxi-
mum effect had beex achieved. While his
“Carousel” cast may not bave been called
upon to re-record an item 39 times (the total
claimed for “tnkes” of one tune in the first
Command disc), Alfred Drake was asked to
record one ninety-second *“Carousel” =ong al-
most continuously for 30 minutes. Throughout
this dise, every “i” Las been dotted to & “t"
bt the flavor and fervor of & great Amerlcan
classie is only suggested.

Billy Bigelow, the hero of the play, emerges
us a far more matore individoal in Alfred
Dirake's charncterization than he did in pre-
vious recordings. This iz hardly a disadvan-
tnge in the musing Selileguy but there are

Carousel
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If you don’t own
a fine AM-FM tuner,

you're lucky.

(Because now you can buy the finest ever designed!)

Introducing the Fisher R-200 AM-FM-Muiti-
plex stereo tuner: an instrument 50 close to
the perfectionist's ideal that you'll be espe-
cially glad if you haven't made a permanent
tuner choice yet.

The Fisher engineering team that created the
world’s most sophisticated FM Stereo Multi-
plex designs has outdone itself. Here is a
tuner that combines the latest Fisher ideas
on FM Stereo with an AM section of the high-
est attainable fidelity. For those who require

able circuitry. Five wide-band IF stages, four
stages of limiting and an extremely linear
wide-band ratio detector complete the basic
FM section. The Multiplex section utilizes the
time-division system — found superior to all
others in extensive field tests. The exclusive
Fisher STEREQ BEACON instantly turns on
an indicator light when a Multiplex broadcast
is being received and automatically switches
the tuner to FM Stereo operation. The AM
section incorporates a tuned RF amplifier,

is 5 microvolts for 2 voits cutput; the AM
bandwidth (in the 'Wide' position) extends to
7 kc. After all this the price will be an agree-
able surprise: $299.50.*

(———

FREE! $1.00 VALUE! The Fisher
Handbook, a lavishly illustrated
40-page re{erence guide, ldea
book and component catajogue
for custom stereo Installations.
FISHER RADIO CORPORATION
21-29 44th Drive

Long Island City 1, N. Y.

T’I‘BI:LBIIE

HANDBOK)

[ i e e e e . e B

oot Please send free 40-page Handbook, complete
superb AM reception in addition to the ulti-  followed by a converter and two IF ampiifiers; with detailed specifications on the R'200 funer, li
mate in FM-Mono and FM-Stereo, the R-200 cther .‘QM fea_tures include a thrge—DOSftlon s I
is the tuner — regardless of price. bandwidth switch and a 10-kc¢ whistle filter. |
Address_

The FM front end is of the new Fisher Goiden  Performance? The FM sensitivity of the R-200 e o Ay <At |
Synchrode design, a remarkable new devel- is 1.6 microvolts (IHFM Standard); the cap- _'_Y_______ie_____e____uﬁp_
opment that permits the greatest possible ture ratio is 1.8 db. Even Fisher engineers

overload margin and rejection of unwanted  find these figures difficult to believe — but I H E FISHER
signals, as well as amazingly simple and reli- test instruments don't lie. The AM sensitivity

WALNUT OR MAMGGARY CABINET, 324, %% METAL CADIMET, F1% 9%, PRICES SLIGHTLY MUGMES 1M THF FAR WEST, CXPORT: FETHEN MALIO INFEMMATIONAL, INC_, LOKG IRLAMO CITY 1, N. ¥, CANWARA: TRI-TEL ASSROCIATLE, LT10., WILLOWDALC, ONT.
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i THIS IS THE NEW*

COIL CARTRIDGE
: ' WITH
k. REPLACEABLE STYLUS

Professionals acknowledge the moving coil cart-
| ' ridge as the “world’s finest!” But, only pro-
| fessionals or discriminating audiophiles who
demand professional quality regardless of incon-
wvenience have found it practical. Until now, a
moving coil cartridge required return to the
manufacturer for stylus replacement. To the
professional, this “inconvenience” merely called
| for an additional investment in a spare. How-
l ever, few music lovers could afford this luxury.
| Those who could would have no other, for the
|
|
|

| MOVING
|

moving coil cartridge represents the ultimate in
cartridge design. Now, with the NEAT VS-1000D
. Replaceable Stylus Moving Coil Cartridge, yvou
{*New to America . . . but proven ¢an enjoy the superb frequency and transient
e e Pt ut Ty cusands response characteristics of the moving coil cart-
{{Pat’s. pending—U.5.A.) ridge — without “inconvenience”, Price $49.50

NEAT ONYKO DENKI CO., LTD.

4-1 chome, Kanda, Hatago-cho, Chiyoda-ku, Tokye, lapan

- SOLE US. AGENT: | HAROLD D. WEILER WEST STREET, HARRISON; N.Y.
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plenty of other occasions when John Reitt
(the Origlnal Cast Decea Album) and
Gordon MacRae (the movie soundtrack on
Capitol) betier realize the very essential
vouthful boastfulness that’s the keystone of
the character the composger and lyriclst had
in mind. The rest of the ecast, along with
Drake, works very hard but the characters
never really come to life. The atudio accous-
ties in which they perform add very little in
the way of stage illusion. Put this one down
a5 an elaborate try by two many cooks.

Christmas with Rita Ford’s Music Boxes
Epic BN 26022

An unbeatable combination at Christmas-
time ig a music box heard on a good, up-to-
date recording. Stereo isn't a4 vital factor In
this Eplc release because a single box cannot
gsound much better than it would on a mono
record played through a stereo system. The
important differeoce in this music box re-
lense lies in the fact that it was processed in
the plant of a major label, As some listeners
hnve discovered to their sorrow, not all music
bLox records issued in the past bhave recelved
adequate pressing. The collection on display
at Rita Ford's shop In New York Clty happens
to be the enly group of music boxes currently
available in stereo.

Andre Kostelanetz: Star Spangled

Marches Columbia Stereo Tape CQ 470

Hail Sousal (University of Michigan Band)
Vanguard Stereo Tape VTC 1650

How do you like your marches these days?
Between them, these two recent reels should
take care of just about any whim entertained
by those seeking fresh band material for the
tape section of thelr sound system. The pre-
ponderance of novel effects is to be found ia
the Kostelanetz tape with its deliberate ma-
nipulation of dlrectional stereeo attack. The
Columbia reel enjoya a specific advantage in
bedazzling the llstener becanse the program
does not confine itself to the cutput of one
composer. Some of the glitterlng products of
the theater (Strike Up the Band and Seventy
Six Trombones) rub élbows with Colenel
Bogey and American Patrol. If you like n lot
of alternating action fn your channels as part
of a hopped up band arrangement, Kosty has
the fleld pretty much to himself in this release.

If, on the gther hand, you're looking for a
traditional approach, a more conservative
flair in your band musie, I think you'll find
the Vanguard reel a tooic experience long
after the novelty of the Kostelanetz recording
has worn off. The University of Michigan
band, 100-meun strong, is just the cutfit to put
new meat on the sturdy hones of the more
famons Sousa marches. In his direction of the
band, Dr. William ID. Revelll haa heen able to
work out a firin yet outwardly light-hearted
discipline ; the ebullience of youth makes the
difference in the beat of this sersoned organ-
ization. Sousa's association with the Unlver-
sity of Michigan is underlined 1o the cholee of
the march, Northern Pines, written by Sousa
to sulute the University’s summer camp.

Enoch Light and Orch Play Irving Berlin
Command RS 840 SD

Melachrino Strings: The Waltzes of Irving

Berlin RCA Victor LSP 2561

Here are two contrasting approaches to the
mugic of Irving Berlin who is returning to the
Broadway limelight this season with his new
show, “Mr, President.” The Command dise iz
a virtnose job of recording that sgueezes every
last ounce of showmanship out of the old Ber-
lin tunes. . . . RCA’s Melachrine album is
content to settla for the orthodox virtues of
the DBerlin waitzes. The englineering crew
working with the silxty-man orchestra Enoch
Light assembled on the stage of Carnegie Hall
really turns in an amazing job here. It seems
that each session held by Command in this
hall in recent months has shown specific im-
provement in the dynamic range aof the fin-
ished record. The sensational dynamle elfects
gchieved here had their start, of course, in the
special arrnngements cunningly worked out
by Lew Davies. He hasn’t missed a trick in
converting some of the brighter Berlin tunes
into spine-tingling productions. The brass sec-

(Continued on page &9)
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THIS
IS NO
COMPACT!

54 inches high
2 feet around the middle

That's a lot of speaker system. Enough for what pleases
you. It can whisper or it can bellow. It does both
superbly, and anything in between. So much so that
Hollywood’s famous United Recording Corp. (sound
studio for record, tape, film, and tv industries) employs
15 of them. As does Ray Heindorf, musical director of
Warner Bros! production “The Music Man’ and holder
of 2 Oscars, who has four right in his living room.

No, this is definitely not a compact. It’s a giant, this
A-7 “Voice of the Theatre” by Altec. A full-size speaker
system with quality to match. That’s why it belongs in
your home. Unless you are willing to settle for a com-
pact “book shelf” speaker...and compact sound. Of
course if you are a critical listener, you’ll want your
sound brought to life by Altec; sound so realistically
repreduced, you'll find its equal only in the concert hali.

That much the A-7 will give you, and more. Almost
in direct proportion to your own desire for perfection.
If you insist on hearing the “full sound;’ the most subtle
contribution of each instrument, the effortiess reproduc-
tion of massive orchestrations at concert-hall listening
levels, then the A-7 is for you.

Now here is a hint: you can’t make it any smaller, but
you can make it a lot prettier. All it takes is a bit of effort,
some grille cloth, some veneer or paint and you can
transform the A-7 into a custom furniture piece. For
built-in installation, there’s nothing so perfect. At only
$285.00 each, it's a wonderful do-it-yourself project. ..
for the critical listener.

However, if you prefer your A-7 sound coming from
a more civilized version, we have several solutions, in
walnut or mahogany. There’s the 831 A “Capistrano;’ a
full-size beauty that offers speaker components identical
to the A-7 in a classically styled cabinet. It stands 30”
high, 477 wide, and is priced at $399.00.

The modern 838A “Carmel” is also a full-size, fioor-
standing system. It features two 12" low frequency
speakers (instead of the one 15-incher in the A-7) and
the same high frequency section. It's priced at $324.00
with decorator base (shown) extra; standard model
comes with round legs. The “Carmel” is also available
with one low frequency speaker in a model called the
837A “Avalon]’ priced at $261.00.

AUDIC e DECEMBER, 1962

ALTEC B31A "CAPISTRANO"

NEW! ALTEC 841A

“CORONADO" SPEAKER SYSTEM
Apartment-size version of the full-size Altec speaker
systems, the “'Coronado’ is styled to match a pair
of “"Carmels” when used as the center speaker in
an Altec 3-channel stereo system. Recommended
for small apartments where space will not tolerate
larger speakers. The “Coronado’ is 30" H, 18" W,
14" D and is priced at $129.50.

Go ahead, convince yourself! The A-7 (and its prettier
mates) are ready to tantalize you now, at your Altec Distrib-
utor’s. Or, for latest sterco catalog, write Dept. A-12,

[TI[T] corForaTiON

157N\ A Subsidiary of

Ling-Temco-Vought, Inc.
Ener auTec LaREING GORPORATION 1515 South Manchester Ave., Anaheim, Calif,
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AUDIO ETC.

Edward Tatnall Canby

STEREC FOR TV?

Press velease from GI, says that the
big company is proposing a TV stereo
sound transmission system to the FCC.
GE’s pilot work on this idea, it says, is
intended to lead: A, To a compatible TV
stereo arrangement; B, a system that
would be inexpensive in the receiving
equipment and so put TV stergo “within
reach of the entire publie”; and C, sin-
ilarly, a system that would not bhe too
expensive for the average TV station to
install. (In TV terms that means, let’s
guess, not over a half million bucks or
50 . . .) Worfhy and interesting objectives
on GE's part and much of the spade work
is evidently already done. Just have to
persuade the PCC. And maybe, as an after-
thought, me.

Neo dispute with the GE technical ob-
jeetives. Hardly, alwayvs assuming that
technical transmission standards, as in
the case of steree FM radio, aren't too
far compromised. (Some people think our
present FM multiplex system is dismally
compromised—~but it isn’t a tenth as com-
promised as some of the systems initially
proposed.) Clearly, we are all of us likely
to be pro-economy and, most likely, pro-
compatibility as well. Receive the stereo
signal, as in radio, via 2 monoe TV tuner.

I am slightly eonfused, I'll admit, as
to whether a wholly separate and possibly
quite different technical set-up is in the
works for TV stereo sound and its sepa-
rate M channels, If you'd asked me
awhile back, I weuld have assumed that
the present maultiplexing system would
merely be extended to cover the TV sound
bands. On the other hand—is there a
similar “storeeast” problem in the TV
sound area—that is, the need for an addi-
tional multiplex channel or twe, not re:
ceivable on home equipment? If no such
need arises, then perhaps a simpler (and
hess expensive) multiplexing system eould
be instituted for TV, straight from the
beginning. In actual practice, as we are
now set up, there is little prospeet of any
overlap between FM-rudio and FAM-TV
sounds. Different bands but, more impor-
tunt, a different home-equipment approach,
one system operating on the old econ-
tinuous-tuning band, the other on fixed
switched numbered channels, unidentified
as to frequeney location. Unless our entire
broadeast system js tossed into a huge
melting pot, the FM-radioc and FM-TV
sound transmissions are going to continue
in effect almost totally separated.

Separate, too, of course, in standards
of audio quality, unofficially if not other-
wise. The average TV sound-tuner isn't
exactly a superb piece of audio equipment.
The average home-type FM tuning seetion,
in FM-AM pocket radios, table models,
portables, isn't very superb either—but
on the othier hand, we do have in the hi-f
component equipment area, and in a con-
siderable overlapping expanse of higher-
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AM-FM
decidedly lofty standard for home I'M
quality. Not so in TV. Well, not in most
TV sets, anyhow. There’s no need for it.

priced console equipment, a

The Avdio-visual Blend

No need for high quality in TV sound?
That's what 1 said.

Strangely enough, I have felt for a
long time that TV sound is precisely what
it should be for best blending info the
TV video picture,

The purpese of the TV set is to bring
home to you a unity of sound and sight.
As anyone e¢au understand, this involves
a maximum of apparent or effective com-
patibility between the two basie elements,
in every respeet, that directly invelves the
listener-viewer. Like hi-fi musie, TV pro-
duces a trieky and highly exact illusion.
It does not reproduce the “live” material
literally.

In order to achieve this effective com-
patibility, we've developed a vaft of ox-
tremely ingenious technigues for TV.
Take mike technique versus camera tech-
nigne. Wonldn't it be dandy if you ecould
mount vour mikes on the eamera housing
and just forget them, with instant eom-
patibility at all times? Nice idea, but
it doesn’t work. In order to have sound
and sight that seem to be one, we musi
us¢ wholly different techniques for the
two, Neither technigue is ‘natural.”
Video lighting and placement are highly
specialized, as anybody who has stared
at & TV camera knows, TV sound i3 even
niore speecialized than broadeast and re-
corded sound since its “ears” must be all
over the place yet, as far as possible,
must remain unseen. Take these two “un-
natural’” techniques, for sipght and for
sound, figure out a complex and very
tricky relationship between them—and you
have our masterful television transmission,
a remarkably effective blending of the two.

Therefora note this well. Any undue in-
compatibility between sight and sound
that is perceivable by the TV viewer is
going to make trouble, but quiek.

Qur TV picture, though very effective,
is not technically “hi fi.” With its present
number of lines (exceeded in European
systems) it achieves only a fair sharpness.
Doesn’t matier how good your set is, nor
how large the screen, of course. The maxi-
mum sharpness is a fixed limifation. I
would rate it, aesthetically, as roughly
equal to a “clean” standard AM broadeast
sound-reception, as heard on moderately
good AM equipment. (Discounting static,
and discounting TV interference, ghosts,
and such.) Your TV picture is clearly not
the equal of a sharply reproduced slick-
paper magazine phofograph in ferms of
plain “fi.” Nor of the even sharper original
photo print, at its potential best.

Therefore, it seems to me, present TV
sound reception, via so-so tuner equipment
and definitely so-g0 speakers, i highly

compatible, matching the picture quality
itself. Unless the picture is dramatically
sharpened and, perbaps, greatly enlarged
as well, our present grade of TV sound is
the best for a proper blend between sight
and sound.

I am highly skeptical of *hi fi”* TV
sound, reproduced flawlessly through expen-
sive andio equipment, including speakers.
Destroys the blend, breaks the fusion be-
tween the two elements, by sheer difference
in respective 'fi"—quite aside from an
even worse diffieulty, the spatial discon-
tinuity.

At least, your present TV sound seems
to come from the screen. ¥You don’t even
think abont it, of eourse, and for a good
reason. You don't have to. The illusion of
identity, sound-and-sight, is extremely well
produced. But via “big"” hi-fi spenkers your
sound suddenly iz huge, loud, wide, broad,
tall, space-filling. And the TV picture!
Suddenly, you have a fuzzy liftle thing
by ecomparison, lost within its extremely
narrow angular dimension. Not good at
all. Incompatibility between big sound and
small picture, between sharp, wide-range
scund and soft, unsharp picture, defeats
the entire purpose of the over-all TV
transmission, doesn’t it?

And Over on the Left . _.

How about stereo sound for TV I think
you can see the problem. It is simple
cnough, in terms of plain effectiveness.
Will stereo sound in TV add new incom-
patibilities, to the detriment rather than
the improvement of the TV blend?

What else? The most glaring incom-
patibility, blithely ignored by those who
are promoting the wonders of stereo sight-
and-sound, is that of sheer dimension. Al,
how lovely to hear the great Philadelphia
Orehestra, they say, in the glory of true
stereo sound. . . . The violing play away
over there on the left, and—Ilo and behold
—vyou can actually see them, playing on
the left!

Oh yeah? T ean just see it myself, and
s0 can you. Beauteous hi-fi component in-
stallation. Left speaker, say off over there
at an angle, on one side of the room, right
speaker on the other side of you, the two
making perhaps a 60- to 90-degree angle.
And spang in the middle, in front, the
TV set. What a spread! Left side of the
picture almost five degrees from the right.

Mogt amusing. Your andible Philadelphia
Orchestra appears to occupy the whole
side of your living room, out to and beyond
your hi fi speakers; the ‘“virtual” image,
taking into aceount the apparent audible
distance, is mueh larger, somewhere off in
the mystical stereo-space we know how fo
create so effectively. And the visible ac-
companying image is at best something
over a foot wide.

Where, I ask, is the compatibility? What
are you supposed to de about blending
that huge, sharply audible violin section
‘way over to your left and that tiny, inches-
wide miniature vielin seetion somewhat
fuzzily visible straight ahead? More than
I can figure out. And the hi-er the audio
fi, the worse it will be, nateh,

“ * ®

Well, T do see a hidden eompatibility. You
won't, think me cynieal if I mention it here,
sinee we all are aware of it. The answer
to TV sterec sound is ultra-simple. Just
bring the speakers elose together. Compress
the stereo to TV smize. (And, while you're
at it, limit the stereo andio quality to a
suitable level of fi, more or less like that
prevailing right now for TV.)

This, you see, is highly commereial and
extremely practical. Morever, it will pro-
duee—quite seriously—the best possible
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New Eico Stereo FM Multiplex Tuner ST 97

Semi-Kit $99.95

BUILDING THE SEMI-KIT:

The two most critical sections, the front end and 4
IF's through to the detector, are entirely pre-wired
and pre-aligned for best performance on weak sig-
nals {fringe area reception).

For the third most critical section, the heart of the
stereo demodulator, you simply mount and solder the
components on a high quality circult board. Pre-
aligned coils eliminate all adjustments. The rest is
non-critical and easliy accomplished with the clearest
pictorial drawings and most thorough-going step-by-
step procedure in the industry.

THE cClRCUIT

the front end Consistent and reliable printed cir-
cuit, Ultra-sensitive, stable, and low-noise. Wide-band
design. Rugged plated steel housing for protection
and shielding. Meets FCC radiation reguirements,
Precise temperature-compensation for freedom from
drift without AFC. AFC provided with defeat for con-
venience. Indirect gear drive is backlash-free and
eliminates possibility of microphony.

the IF strip Four IF amplifier-limiter stages (all that
will do any geod) and an ultra-wide-band ratic detec-
tor, all pre-wired and pre-aligned. Designed with the
utmost practicality so that the simplest aiignment
is dlso the alignment for highest sensitivity and prac-
tically lowest distortion. (Important to you if a serv-
ice alignment is ever required.) Output is flat to the
limit of the composite stereo signai frequency spec-
trum to eliminate any need for roll-off compensation
in the stereo demodulator.

the stereo demodulator Ten stages for unequalled
performance capabilities. EICO's brilliantly-engi-
neered zero phase-shift, filterless detection circuit

Wired $149.95

{patents pending} eliminates loss of separation due
to phase-shift in the stereo sub-channel before re-
covery, Complete rejection of slorecasting interfer-
ence. Cathode follower driven, sharp cut-off 15ke jow
pass filters in each output channal.

THE OPERATION

Two slide-rule dials in a line: one, a station fre-
guency dial with the famous EICO “aye-tronic'®
tuning-eye travelling along it to indicate the exact
center of each broadcast channel; the other a log-
ging dial with an automatic stereo indicatar lamp
travelling along it in tandem with the tuning-eye to
n;dicate when the station funed in is broadcasting
stereo.

THE LOOK

Massive extruded aluminum panel and side rails, ex-
quisitely brushed and anodized pale gold, with baked
epoxy Drown, perforated steel cover.

PERFOARAMANCE

Pre-production field tests brought back the report
‘“‘Definitely a fringe-area stereo tuner,” which is
simply the meaning of our laboratory measurements.
We know, for example, that full limiting is achieved
at 10uY¥ input signal, meaning that the low distortion
and noise specifications (the full benefits of FM)
will apply to all but the most distant and difficult-to-
receive stations. The sharp selectivity you need when
a tuner is that sensilive is here alsp (a strong local
station and a low-power station 100 miles §istant
sgparated by only 0.4 mc, each had its own sharp
tuning-in_point on the dial). While signal levels as
fow as 2.5V will produce phase-locking for full
stereo separation, very strong local signals will pro-

Includes Metal Cover ano FET

duce no higher output from the FM detector than a
10u¥ signal and will not be degraded in guality by
overloading the stereo demodulator. Distortion is
very low, both in mono and stereo, so that the sound
you hear has that sweetness, clarity, and freedom
from grating harshness that results from absence of
distortion, The sterec culput signals are so clean
that there is not a sign of the 19kc pilot carsier or
the re-inserted 38kc sub-carrier visible on a scope
presentation,

SRECIFICATIONE

Antenna Input: 300 chms balanced. IHFM Usable Sen-
sitivity: 3uV (30db quieting), 1.5uV for 20db quiet-
ing. Sensitivity for phase-locking (synchronization} in
stereo: 2.5 u¥. Full limiting sensitivity: 10u¥. IF
Bandwidth: 280ke at 6db points. Ratio Detector Band-
width: 1 megacycle peak-to-peak separation, Audio
Bandwidth at FM Detector: Flat to 53ke discounting
pre-emphasis. IHFM Signal-to-Noise Ratio: —55db.
IHFM Harmonic Distortion: 0.6%. Stereo Harmonic
Distortion: less than 1.5%*. IHFM 1M Distortion:
0.1%. OQutput Audio Frequency Response: ==ldb
20cps-15ke. IHFM Capture Ratio: 3db. Channel Sepa-
ration: 30db. Audic Output: 0.8 volt. Oulput Imped-
ance: low impedance cathode followers. GControls:
Power, Separation, FM Tuning, Stereo-Mono, AFC-
Defeat. Tubes: 1-ECCBS, 5-GAUS, 1-BALS, 1-12A77,
2-12AU7, 1-6D10 (triple triode), 1-DM70 (tuning-eve),
1-EZ80 rectifier, 6 signal diodes, 1 neon [amp.
Power Source: 117V, 60cps; 60 walts drain; extrac.
for pust fuse. Size (HWD): 514" x 157" x 113"
Weight 17 Ibs.

*Actual distortion meter reading of derived left or
right channel output with a stereo FM signal fed
to the antenna input terminals.

- o
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70-Watt Integrated Stereo
Amplifier STT0

Kit: $59.95 Wired: $149.95
Includes Metal Cover

40-Watt Integrated Stereo
Amplifier $T40

Kit: $79.95 Wired: $129.95 =S moe
includes Metal Cover - {Qf
Over 2 MILLION EICO Instruments in use.
Most EICO Dealers offer budget terms.

Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.
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FM-AM Steren Tuner STS6

Cover Optional $2.95

www. americanradiohistorv com

EICO, 3300 N. Bivil., L.I.C. 1, N.Y,A-12. !

|
Transistorized O Send rfree 32-page catalog &
Steren/Mono | dealer's name. |
4-Track I [J Send pew 36-page Guidebook to I
Tape Deck RP100 [ HI-FI for which | enclose 25¢ for .= l
(Patents Pending) postage & handiing. 5
Kit: $48.95 Wired: $129.95 Semikit: $299.95 =]
Includes Metal Cover and FET = Wired: $399.95 Name =
. Carrying Case $208.95 | 2 |
- Siwzmeen FM Multiplex £ Rack Maount $9.95 | Address ] |
W Aot 3
MX99 (Palenl | city Zone_State <]
Pending) —— i —— ——— i ———
Kit: $39.595 .
Wired: $64.95 @ 1962 EICO Electronic Instrument Co., Inc.

3300 Northern Boulevard, L. L. C. 3, N. ¥,

s Export Dept., Roburn Agencies Inc., 431 Greenwich $i., New York 13, N, Y.

13


www.americanradiohistory.com

_ ANOTHER
Jdandberg
ACCOMPLISHMENT!

I SPEED — & TRACK

Complete STEREO Music System |

Designed particularly for those who
demand renowned Tandberg quality
performance and versalility in a
self-contained, complete stereo
music system! Incorporates power
amplifiers, preamplifiers, matched
speakers, microswitch operated tape
stop, free position tape load, start/
stop/pause conirol, precision lami-
nated combination record/playback
head, erase head and many other
features consistent with Tandhberg’s
undeniable exeellence in eraftsman-
ship and design. This new addition
to the Tandberg family is available
in four track with Sound-on-Sound,
Track Adding and Source Monitor,
Frequency response is unsurpassed,
wow and (lutter virtually non-exist-
ent. Yes, this is another fine ex.
ample of Tandberg leadership in
“Better, Clearer, More Natural
Sound™! List $399.50
| A S|
' MODEL 64

2 SPEED — 4 TRACK

Stereo Record /Playback Deck

America’s highest rated record/
playback deck for incorporalion
inlo new or existing high fidelity
sysiems. Fealures 3 separate heads;
direct monitor facilities; built-in
filter for FM muliiplex stereocasts.

List 3498.60 |

IMPORTANT: The free Tandberg offer of
2 CM-6 microphones and 1 TC-56 carry-
ing case with the purchase of a Modsl 64
remains effective for a limited time only.
Ask your dealer for details.

“Ta"dbe_rg@olr AMERICA, INC,,

P.O. Box 171, 8 Third Avenue, Pelham, N. Y.
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fusion of the audio and video elements in
the TV fusion. Deny me if you dare.

I'm even willing to admit that, given a
pair of stereo speakers—Ilittle ones, placed
a foot or two apart—there could be a real
improvement in TV sound definition and
a distinet fusion between right and left
elements in the sound and in the sight.
Indeed, it would seem likely, don't you
think? My thought is that this is the
hard-core, practical future of stereo sound
orn TV, realistically. That is, until we have
wall-to-wall TV in ultra-sharp definition.

‘Course we can’t falk about it in these
terms—iear me no. Can you imagine a TV
ad that would claim lo-fi as beiter than
hi-fit And so, as is now already happening,
we’ll have the usual high-wide-and-hand-
some language, the big ballyhoo about the
Philadelphia Orchestra (and maybe Jack
FPaar too) right in your living room. Also
the Piel Brothers, in Animated Sfereo. So,
I suggest, put all this in the back of your
mind and don’t forget it. Don't forget for
an instant that lo-f TV stereo sound is
the only transmission that holds real
promise for genuine TV improvement via
twin-channel audio.

SPACE PERSPECTIVE

This is a commercial follow-up on the
“Bauer ecircuit” for earphones discussed
at various times in this department—the
eross-feed, phase-shift eircuit that simu-
lates for the ears the effect of stereo loud-
speskers, each ear (in its phone) hearing
elements of both channels, re-phased to
give two opponent righf-and-left sources.
Some months ago, Jensen took a license
on the circuit and set out to develop a2
couple of phone boxes for the earphone
trade in which it would be incorporated.
One box is the basic cireuit itself, econ-
nomieal, unadorned. The other is a more
complete control unit, the Jensen CC-1
Stereo Center. Stereo center for speakers
and earphones. I've just tried it out and
hasten to report. For once, this really is
stereo, via phones, Jensen calls it “Space
Perspective.”

It works, this commereial version of the
Bauer circuit, and it works beautifully.
Better than I would have thought likely,
somehow, (I turn eynie, between fits of
optimism.) I had not tried the eircuit af
g0 much leisure in home circumstances
before; now, I see that there are aubtle
but real fringe benefits to be had from the
improvement in the parcel of sound in-
formation that goes to the ears.

An old principle in my experience is
that any improvement whick tends to
satisfy the ear’s natural sound-needs in
one area provokes the illusion of greater
“fi" in other areas, and vice versa. A good
speaker in a poor location often seems to
distort—se realistically, that many a
person has torn hair in vain looking for
an electrical cause. The same speaker in
a fine listening spet may sound superb.
Indeed, a relatively punk speaker can fool
you into thinking it is pretty goed, given
the right listening place. Similarly, good
recording acoustics, good mike pickup, can
make a recording sound better than it is,
covering up so-so technical quality. A poor
mike pickup, on the other hand, can make
you swear you hear distortion, though
you ean’t pin it down. Carefully trained
eard, of course, can diseriminate between
these natural illusions and real distortion
-——or real quality—but the principle is
always there, just the same.

“Sterec” via earphones is, varyingly
(aceording to the type of mike pickup),
a serious natural distortion of the musical
offect. There is a (varyingly) severe lack
of correspondence and fusion between
elements in the two channels. This leads

to listening fatigne, Hke so much eoye-
strain; a careful listener notes unpleasant
disparities and diserepancies in the space
perception, a sort of “ringing” two-ness
to the sound, instead of a two-eared ome-
ness with spatial dimension. The more
mikes 1n the recording, the further they are
separated, the worse is the aural confusion
via phones. -

That much is a restatement of a point
T've made before. It should be restated,
becaunse we still find it commercially profit-
able to deny the whole thing—to say that
stereo via phones is marvellous, or “better”
than stereo via loudspeakers.

For a few moments—yes. The impaet is
extreme. It socon fafigues. But when the
phone cirenits are treated to simulate the
ear's natural reception of loudspeaker
stereo, we get not only a more realistic
approximation of stereo sound but, oddly,
a cleaner sound, less “distorted.” There is
no aetual difference, of conrse. Same
signals, same amplifiers. (The ecross-feed
actually clutters up the two signals with
new elements of complexity.) This was
the first thing I noticed when I began sys-
tematically to switch Jenzen's CC-1 Space
Center between REa (straight two-channel)
and SpPACE PERSPECTIVE (the Bauer eir-
cuit). On Space Perspective, the sound was
noticeably clearer, crisper, less edgy,
more comfortable. An intereating illusion.

Gray Noise

Moreover, in addition, the baekground
noise, general hiss-rumble, was in many
cases noticeably reduced in the Space Per-
speetive position. Is that an illusion? If
50, it’s a very nseful one. (Oppositely, the
illusion of edgy musieal distortion, on
straight two-channel, is undesirable any
way you look at it.}

- This background noise reduction has me
bemused, I know that a normal phenomenon
when we are subjected to two separate
and simultaneous gray-neise gignals is that
the noise level seems much higher than it
ought to be.

We often experience this on large loud-
speaker systems with wide separation, as
in demonstration halls, ball rooms, and the
like. Many an engineer will testify to itl
Two channelsful of gray noise seem at
least five times as objectionable as one.
It is the lack of blend that does if, of
course. Your ears can’t bring the two into
any sort of ‘focus,” can't fuse the two
sounds—and so they react violently by
bringing the noise into the forefront of
your consciousness. It's an unmistakeable
effect.

Without a doubt, stereo heard via
straight two-channel phones exaggerates
recorded mnoise econtent on this very prin-
ciple. It should be logiecal, then, to expect
the Bauer eirenit's cross-feed feature to
reduce the apparent noise level. But there
are complications. In this esse there is a
synthetic phase difference introduced by
the cirenit.

Perhaps (I'm theorizing), it is possible
for the ear to “fuse” the noise smignals,
same noise but sent to the two eara slightly
removed in phase, for a right and a left
noise loeation corresponding to that of
the musieal signals. Instead of hearing
two unrelated gray-noise sounds, one ex-
clusively in each ear, we hear two apparent
gray-noise sources, in gimulated space.

I suggest that thig in itself is enough
to partially “satisfy” the ears and allow
them, consequently, to push the mnoise
towards the background levels of conscious-
ness. We should never umlerestimnte the
tricks that ears can play on “factual”
signals. After all, aren’t there dozens of
noiges, like refrigerators, air conditioners,

(Conlinued on page ¥3)
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NEW PRODUCTS!

High-performance
in 2a modern design of sense

40W Stereo Tuner-Amplifier SM-Q3008B
Here is a new amplifier further improved in appearance and performance
over SM-Q300, which is widely recognized as the best seller of the vear.
The newly designed front panel is deluxe in appearance because of the
use of a gold-colored fretted material. The frame and the knobs are ar-
ranged in perfect harmony with the panel. The outputis as high as 40W.
The power supply circuit is a voltage-doubling rectifying system using
silicon diodes. The main amplifier is provided with a phase-reversing cir-
cuit originated by PIONEER engineers to obtain highly stable and distor-
tion-free output.

The tuner is a FM/AM-AM/SW all-wave system with very high sensitivity
and selectivity. For FM a multiplex adaptor can also be used. In addi-
tion to the use of PIONEER's unique mode-blend control and the 4-gang
volume contro! for cutting down residual noise, the amplitier is provided
with rumble, scratch and whistle filters. Itis, in fact, a highly versatile
stereo amplifier since it is provided with terminals, such as for tape re-
corder and center channel, for broadening the scope of its application.
Specifications

Vacuum Tubes: 19 tubes 6 diodes; Tuning Range. MW 535-1605Kc, SW 3.8-12Mc,
FM 80-108Mc; Input and Gain: MAG. PU 34mV, XTAL. PU 38mV, AUX. 160mV,
MIC. 4mV¥:; Egualizer: NF type, RIAA curve; Fregquency Response. 20 cps— 50kc;
Maximum Qutput: 20W x 2; Qutput Terminal: 4, 8, 16 ohm for speaker {(gach chan-

nel), extra output for center channel amp. and for simultaneous tape recording;
Dimensions: 18% (W) x 14 (D) x 5% (H) inches

Handy Stereo Amplifier

14W Stereo Tuner-Amplifier

sSM-Qi141

Our new stereo amplifier SM-Q141, designed and manufactured with
an eye to easy operation, is now available at a low cost.
Specifications

Vacuum Tubes: 15 tubes 3 diodes; Tuning Range: MW 535— 1605Ke, SW 3.8— 12Mc,
FM 80—108Mc: Input and Gain: MAG. PU 2.8mY, XTAL. PU 28mY, AUX: 500mV;
Equalizer: NF type. RIAA curve, Frequency Response: 40 cps— 100kc: Maximum
Cutput: 7W x 2; Output Terminal: 4, 8, 16ohm for speaker (each channel} and
extra output for simultaneous tape recording: Dimensions: 16% (W) x 13% (D) x
5% (H) inches

O PIONEER

PIONEER ELECTRONIEC CORFORATION

S Dtowacho 6-chome, Bunkyo-ku, Tokyo, Japan

Distributors Canada: Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Ont.
Singapore & Malaya: Hwee Seng & Co,, 252 Beach Road, Singapore 7
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EDITOR'S REVIEW

Uhristmas Present for the Component Indusiry

HIGH FIDELITY DEFINITION

One of the behind-the-scenes stimuli for much
conversation this year has been the attempt by the
Federal Trade Commission to arrive at a definition
of the term ‘‘high fidelity.”’ Activated by this
stimulus, the Electronic Industries Association has
been attempting to arrive at a definition first. In a
previous editorial we noted our belief that this
whole search was treading on dangerous ground in
view of the difficulty of establishing meaningful
standards,

A short time after our editorial appeared we re-
ceived a copy of the definition proposed by the
EIA, wherein they stated that if a set met the ount-
lined standards it would receive cerfification as
being of high-fidelity guality. Upon first reading
this definition we were highly amused; this was the
greatest joke we had seen in a long time. Imagine a
standard for high-fidelity certification with only
two salient conditions: 1. the amplifier must have a

mustc power output of 5 watts; and 2. the over-all
system must have a minimum acoustical output
which is within 3 db down at 100 eps, and within
6 db down at 8000 c¢ps, from a reference of 80 db
(referenced to 0.0002 dvne/em?) at 1000 ¢ps. Imag-
ine a certification standard which states:

““ All other characteristies, e.g., hum, rumble,
wow, stylus tracking, etc. that various people
have assoeiated with the term ““‘High Fidelity'’
have been placed in the category of ‘‘Individual
Manufacturer’s Quality’’ just as we would con-
sider quality in cabinet construction, trim, ete.””

After reading this amazing proposal our humor
turned to anger. This proposal is most assuredly the
largest bunch of hokum to hit the fan in many a
year. How in the world can anybody even attempt
to define a term which means ‘‘as near the original
as possible’” without even mentioning distortion?
It’s the same as if we defined a high-quality car as
one which had at least a 10-horsepower engine and
could attain at least 20 mph—and nothing more!
But we will not attempt to point out all the obvious

YEAR-END REFLECTIONS

raditionally December is the month wherein editors

look back over the year just past and sum it all up

in several well-chosen words. We feel that this tradi-
tion has virtue for several significant reasons: First of
all we can take a look at the events of the year in the
perspeetive of the events which led to it in the preced-
ing years ; secondly we can free ourselves from momen-
tary enthnsiasms; and finally we can delineate a trend
if a series of events seem so related.

Now that we have laid some groundwork, let us pro-
ceed to the matters which are really of moment: FM-
stereo and transistors.

FM-Stereo

There seems to be little doubt now that this new

16

inadequacies of this definition, but rather we will
take note of the apparently deliberate attempt to
foster what they must know is a grossly inaccurate
definition. We will not speculate as to motives, but
we will speculate as to the effect. If this definition is

accepted by the EIA and/or the I'FC, a large num-
ber of consumers are going to be led astray by an
official certification. It will not fool the dyed-in-the-

wool audiefan, but it may fool the novice, We who

know better cannot afford to permit such a deliber-
ately misleading definition to come into being un-

protested. We urge every audiofan to write to the
FTC and register a strong protest. The address to

write to is:

Hon. Paul Rand Dixon
Federal Trade Commission
Washington 25, D. C.

While on the topic of definitions and standards,
we would like to note onee again our feeling against
the proposed standard-rating system(s) for loud-
speakers. This proposal is again an BIA affair,
which received the original idea from Lincoln
Walsh. The weakness of the idea is implicit in the
type of thing that happens when one tries to define
“High IPidelity '’ as indicated in the previous para-
graphs, Somehow or other the lowest common de-
nominator becomes the standard. For instance, take
the Walsh proposal which we previously character-
ized as contaiming much science. Even if one agreed
with the standards proposed by Mr. Walsh, it takes
a great deal of expensive equipment and highly
competent personnel to put into effect. This was
pointed out by another recent proposal before this
same EIA committee, Now it is suggested that since
most companies do not have adequate equipment
for the Walsh system, why not use a simpler method
of testing? Next of course, we might expeet a pro-
posal to use only two simple parameters, similar to
the ones we reported earlier. The point of all this is
not to be eynical and be convinced that we oughtn’t
to have standards, but rather that the standards
should be methods of measurement and standards of
“quality.”’

broadcast medium has faken its rightful role in the
hierarchy of the high-fidelity field ; I"M-stereo is now
just one out of the many topics which concern the
audiofan. Surprising as it may sound, this medium has
run the gamut from ‘‘earthquake’’ to ‘‘minor ripple’’
in less than a year and a half. This is as it should be.
After all stereo was not new, nor was FM multiplex
all that happened was that already existing techniques
were put in operation by FCC order. We do not wish
to minimize the importance of this newly approved
broadeast medium, but certainly the rapid decay of
excitement speaks for itself.

Strangely enough, the most significant effect of FM-
stereo broadcasting has not yet been highlighted: the
emergence of 'M radio as a national advertising me-

(Continued on page 59}
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*Throughout the
entire world...
more people

listen to stereo

records reproduced

by the STANTON

Stereo Fluxvalv?e

than any other

magnetic pickup!

*More stereo records are quality
controlled and reviewed by
professionals using STANTON
Stereo Fluxvalves.

*More high quality phonoegraph
consoles use STANTON Stereo
Fluxvalves than any other
magnetic pickup.

*More commercial background
music systems use
STANTON Stereo Fluxvalves than
any ether magnetic pickup.

*More automatic phonograph
systems use STANTON Stereo
Fluxvalves than any other
magnetic pickup.

And now...new dimensions
for stereo from the
world’'s most experienced
manufacturer of magnetic
pickups—

STANTON 481

Callbration Standard Stereo Fluxvalve™

Model 481AA STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with ullra-light-
weight tone arms capable of tracking within ‘the
range from 1/4 to 3 grams. Supplied with the
0400544 V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $49.50

Model 481A STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with manual tone
arms; recommended tracking force is from 2 to &
grams. Supplied with the D4007TA V-GUARD dia-
mond stylus assembly.

AUDIOPHILE NET PRICE $48.00

Model 4B1E STANTON Stereo Fluxvalve Sel—same
as the Model 481A but includes two additional
V-GUARD styli: the D4010A 1 mil for LP's and the
D4027 2.7 mil for 78's.

AUDIOPHILE NET PRICE $60.00

STANTON 400

Professional Stereo Fluxvalve™

Model 400AA STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with ultra-light-
weight lone arms capable of tracking within the
rarige from: 1/4 to 3 grams. Supplied with D4005AA
V-GUARD diamond stylus assembly.

AUDIOPHILE NET PRICE $40.50

Model 400A STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use with manual tone
arms, recommended tracking force is from 2 to 5
grams. Supplied with D4007A V-GUARD diamond

stylus assembly.
AUDIOPHILE NET PRICE $39.00

Model 400C STANTON Stereo Fluxvalve—an ultra-
linear professional pickup for use in automatic rec-
ord changers, recommended tracking force is from
4 to 7 grams. Supplied with D4007C V-GUARD
diamond stylus assembly

AUDIOPHILE NET PRICE $33.00

“Fine audio components from the Professional Products Division of”

] n
€ Pu:karmg T e e R

%The hermetically sealed STANTON Sterec Fluxvalve is warranted for a lifetime and is covered under the following patents: U.5. Patent No. 2,917,590;
Great Britain Mo. 783,372; Commonwealth of Canada No. €05,673; Japan No. 261,203; and other patents are pending throughout the world,
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The pace-setting new
S-2100 FM Multiplex/AM
stereo tuner

THE EXTRAS THAT ARE f
STANDARD ON SHERWOOD

bt LR < ¥ §-2100 Tuner: $199.50. (Fair Trade). With Walnut
broadeasting stereo programs. Special Leatherette Case, $207.00. Full year warranty.
sensing circuitry (pat. pend.) prevents
fzlse indication due to nolse
impulses, etc.

. Who cares whether

oy e s : -
R the coils are wound on Mylar™?

effect of 2.4 gh,

Only Sherwood—and you.

Electronically locks and holds the
exact center of separation of the
FM stereo signal.

Fly Wheel Tuning . . . Made with A good mod_em slgrgo funer may con?am over 1,000 component‘ parts. Amopg
turntable accuracy for easiest, those especially critical to scund quality are a dozen or more coils. These coils
fastesbiining: are the “nerve ends”. They can make or break performance on drift . . . dis-
FM Interchannel Hush . . . Eliminates tortion . . . selectivity . . . sensitivity.

irritating “'rushing"” sound between " "

Stalfone whar (0T nE. Mo place for a “standard” part, we feel. i ‘ ]
That's why Sherwood—and Sherwood alone—custom designs all its coils.
Dialispreadl . . Onlysherwood offers Only Sherwood winds them on low-loss Mylar forms. And Sherwood employs

communication-type 20%-longer

scales, with professional calibrations temperature-compensating ceramic capacitors across all its IF coils,
- for slide-rule accuracy. These refinements cost-more, but the resuit is worth it: Complate freedom
specifications frt_m_1 tempe_ralur_e and hurnl]dlty fvanat‘l;)_nhst guaranteeing precise tuning . . .

FM Sensitivity: 1.8 v, for — 30 db. noise and minimum d:stortmn_.‘. - mo loss of sensitivity. . ‘

dis;o(rjtionFMUHF?ﬁ].t FM isoelﬁcﬁvityﬁ t200 k!:(:. K The Sherwood Coil is just one reason why we say “the care {hat goes in deter-

—3 db. Detector: 1.0 Mc peak to peak. : - . "

Distortion: 1% at 100% mod. 14 tubes plus mines the quality that comes out™.

rectifier plus 9 diodes.

For complete brachure, write Dept. A-12.
SHERWOOD MODEL SL-1

Sherwoed Electronic Laboratories, Inc. « 4300 North Califarnia Avenue, Chicage 18, lI.

___ STEREO INDIGATOR LIGHT

? The only indicator light that re-
jects all false signals and iden-
tifies only true stereo broad-

casts. Adjustable sensistivity — functions
with any FM tuner. Small enough (2% x
216" x 71"} to mount inside cabinet,
$29.50.

Stereo Receivers « Tuners » Ampliliers « Multiplex Adapters

Stereo Light Adapters s« Contemporary Cabinetry

*DuFPont Reg. T.M.
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Another Word on Multiple

Speakers

JOHN W. WARD*

The natural fall-off of frequencies above 4500 cps and below 200 cps, plus
smooth kandling of frequencies between, make this 12-speaker parallel-series
array valuable as a mid-range speaker with a minimum crossover network.

OVAK} HAS DISCUSSED in some detail
the performance of a 32-speaker
series-parallel array of “replace-
ment-quality” 6-inch units, in compari-
son to commercially available conven-
tional speaker systems of comparable
over-all price. He eoncluded, and rightly
so, that as a full-range system the vir-
tues of the mulfi-speaker array have
been highly overrated. His major points
were: 1. The high-frequeney response is
compromised; 2. frequeney response is
ragged in the 1000- to 3000-eps range;
3. low-frequency response is very poor;
4. polar pattern is unsatisfactory
(when mounted horizontally).
Although Novak convineingly demon-
strated these points with excellent sup-
porting data, there ave some faets not
yet uncovered, which have become ap-
parent to some of us who have lived a
length of time with these systems and
who have subjected them to some tests.

Preliminary Observations

The first system was constructed by a
group of scientists and engineers here
at Los Alamos who were intrigued by
the early articles on the subject. This
system was esgentially identical to the
28-speaker array described by Mahler.?
Although the rig sounded very nice, re-
sponse studies with a test record (and
later more elaborate equipment) showed
that response was flat only to 200 eps
and that 100 cps was decidedly weak,
with no really usable sound much below
this frequency. Also, the high-frequency
response fell rapidly above 4500 cps
(without tweeters) and the response
curve was very ragged above 1500 eps.
These results essentially duplicate those
already noted by Novak.

Actually it should be intunitively oh-
vious to anyone who gives this any seri-
ous thonght that the high frequencies
would fall off in this manner. Olson® has
shown that a typical cone radiator be-
gins to eut off above 6000-7000 cps (due
primarily to cone mass). Therefore, an

*2ii1 New

Mezico.

Lead BSE, Albuquerque,

AUDIO ® DECEMBER, 1962

BACK VIEW

3

950

-—i SIDE VIEW

R e

(OO

—_———— e

e

— e

—— 2Hd FRAME

!
|
!
,f
C

OF
5
s

=
@
@

N N A N N NN

37 FIBERGLAS PAD

b
¥ PLYWOOD BACK
THIN RUBBER GASKET

HEAVY JUTE RUG PADDING, CEMENTED TO
BAFFLE WITH LIMNOLEUM CEMEMNT, SPEAKER
SCREWED |MNTO BAFFLE USING PADDING AS
THE SEAL.

Yex % TRIM STRIP FOR

Fig. 1. Details of speaker mounting and construction of the enclosure for a 3 x 4 array.

array of such units must cut off some-
what sooner, because the speaker spac-
ing begins to approach the wave length
of sound at about 2500-3000 ecps, and
cancellation will ocenr.

However, the low-frequency behavior
is another and considerably more com-
plicated prohlem.

Tests

Most if not all the data on maltiple
speakers has been reported on series-
parallel arrays of varying size. Now it
again should be evident, with a little
thought, that such an array ought to be
connected in parallel-series, in order
that the speakers may “see” each other

and exert some damping. The 28-speaker
(22 6-inch speakers) array deseribed
above was rewired in this manmer, and
two immediate improvements resulted:
first, almost 5 db was knocked off the
hump at the resonant frequency of the
system, and second, comsiderably
smoother response (¥4 db) was noted
above 1000 eps.

It was therefore decided that a con-
siderably more refined array should be
constructed, This system consisted of
24 3.16-0z. magnet speakers in a 3x8
array. These higher-quality speakers
were obtained at about $2.00 each by
carefully watehing for spesker sales.
Several different brands were purchased,
and the resonant frequency of each
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Fig. 2 (left), Frequency response of a closed-back system. Fig. 3 (right). Frequency response of system in very large enclosure.

speaker was measured. Speakers were
then selected so that in each group of
three {wired in parallel), three decided-
ly different resonant frequencies were
used, as for example 86, 97, and 111 cps.
Each group of three was then put in
series with the next, to make up a tofal
impedance of abont 8 ohms. These speak-
ers were mounted on a baffle of 34-in.
plywood, 22 x 60-in., which was serewed
and glued to a 2 x 4-in. frame with each
group of three speakers isolated by a
2 x 4-in. cross brace. Therefore, with the
back closed, each group of three
speakers was effectively enclosed in a
small box, which was filled with Fiber-
¢las. The front surface of the baffle
was covered with heavy jute rug
padding, and the speakers were mounted
externally. Thus reflections of the emer-
gent wave off the baffleboard were mini-
mized, and refractions normally oceur-
ring at the edge of the speaker mounting
hole were eliminated. Details of mount-
ing and eonstruction are shown in Fig. 1.

The frequency response of the closed-
hack system (measured on-axis, suspend-
ed 10 feet off the ground) is shown in
Fig. 2. BEquipment used for this fest and
subsequent tests was as follows: Altea
21D condenser microphone, Hewlett-
Packard model 200C audio oscillator,
Hewlett-Packard model 400C andio volt-
meter, Heathkit DModel OM-3 oseillo-
seope, and a Knight KN-85 power am-
plifier. This response curve generally
corresponds to that found by Novak,
with the exception that the high end is
very much smoother, and no really meas-
urable resonant-frequenecy hump was
found. These improvements we atiribute
to the parallel-series wiring and the se-
laction of speakers with regard to their
resonant frequencies. To what extent the
generally higher qualily of these speak-
ers and the heavier magnet adds to this
result cannot be easily evaluated. The
system behaves as a closed-box bhafile
should, dropping off at about 12 db/
octave below the apparent resonant fre-
quency (about 200 eps). Attempts to

20

boost the bass of this array produced
audible doubling below 85 eps. This was
checked with Lissajous patterns on the
oseilloscope, and doubling set in at just
ahove 90 eps.

Next, the back was removed from the
array, and the hafile was mounted in the
doorframe of a 10 x10 x 8-foot outdoor
shed. The frequenecy response (ignoring
spikes dne to building reflections) is
shown in Fig. 3. There was clean bass at
reéasonable (typical audiofan!) wvolume
levels to 50 c¢ps. This can only be ex-
plained by the coupling phenomenon
that has been proposed and/or discussed
by several authors.* ® The response rose
slightly at 45 eps, indicating a resonance.

At this frequency the sine-wave output
as viewed on the oseilloscope began to
look a bit ragged, and the 24 cones were
moving vigorously for a loud signal, Be-
low 45 eps the response fell very rapid-
ly, and attempts to hoost in this region
produced first doubling, and finally rau-
cous breakup. At “background musie”
levels the response below 45 eps fell less
violently, as also shown on Fig. 3.

The array was then mounted in place
of the door of a large (about 100 cubic-
foot) closet, and, if one ean truthfully
sort out the room resonances at these
low frequencies, the bass performance
seemed almost as good as that noted
in the outdoor test. It should be

FIBERGLAS BEHIND TILE

Y MIG-RAMNGE AMND TWEETER UNETS
11 FEET ARART QN CENTERS

==l
"_/”5‘\\

B\

PREAMF
COMTROL
CJERTER

i
Ll

Fig. 4. Floar plan of the listening room.
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mentioned at this point that the owner
of the original (28-speaker) array,
after seeing these results, added vol-
ume hehind his baffle to make a total
of 10 cubic feet, and also achieved us-
able bass to 50 cps, although a slow drop
totaling about 3 db was noted between
200 and 50 ¢ps, for this system. Also, his
rig would not handle as much low-fre-
quency power without doubling as the
24-speaker array with heavier-magnet
speakers.

It might be well at this point to sum-
marize the main conclusions of these
tests:

1. It is of at least academic interest
that, under proper conditions, the low-
frequency coupling phenomenon does o¢-
cur. The primary prerequisite is a low
enough effective resonant frequeney so
that the coupling may take over. Thus
as has been demonstrated, a large baffle
volume is needed, further helped by
speakers of naturally low resonant fre-
quency and with heavy magnets. The
average resonant frequency of the speak-
ers in the 3 x 8 array was at least 40-eps

Fig. 5. Photograph
of the sound wall.

lower than that of the cheaper speakers
used in the first system tested.

2. In wiring the array in parallel-
series, very smooth response was ob-
tained for the closed-back modal over

GEMERAL DIAGRAMITWO REGUIRED FOR STEREC)

15

o
St CI5HT
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‘h’__v
S
4w L)
-
4 | pID-RANGE
aear ’
¢ !
O
HALF-SECTICN FILTER DETAILS(TWO REQUIRED FOR STEREO)
o ©

SPECIFICATIONS

CROSSOVER FREQUENCY: 200 cps
FILTER CUTCFE: 12 db/OCTAVE
COIL VALUES:
§I I§ IMDUCTANCE: 9.0 mh
WIRE: 418 EMAMELLED COPPER
3 # TURNS, RANDOM WOUND
fe—3 Jyr——] WINDING: 5
EORM—MADE OF 1/8" MASONITE SIDES, 1" WOODEN
DOWEL ROD, BRASS BOLT, 5/16" DIAMETER @Y 2 1/2"
LOMG, BEST MADE BY MOUNTING HAMD DRILL IN A
WISE, AND THEN PUTTING PROJECTING BOLT IN THE
CHUCK,
: CE=EF
= - ——- CAPACITOR VALUES:
- o e CAPACITANCE: 70, Apf
2
DETAILS—MAKE UP MOST OF THE TOTAL VALUE USING
ELECTROLYTIC CAPACITORS WIRED BACK-TO-BACK, FILL

ot o]

*FINISHED CAPACITOR AND INDUCTOR SHOULD BE MEASURED AND ADJUSTED TOQ SPECIFICATION,

OUT WITH SMALL NON-ELECTRGLYTICS TO FULL MALUE,

Fig. 6. Schematic and construction details of crossover network.
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the range 2004500 cps. The eontribu-
tion (in this frequency range) of the
heavier magnet and/or generally better
quality is difficult to evaluate.

3. Even with eoupling oecurring, the
3% 8 array is useful to only 50 eps, a
ficure attained by many smaller and sim-
pler systems, Perhaps a 4x6 array
would be moze efficient, buf in the main,
it appears as if many more than 24
high-quality 6-in. speakers would be
needed to realize response to 20 eps.

Therefore, it would seem that to build
& really good full-range multi-speaker
system the requirements are: 1. many
good speakers; 2. fest eguipment; 3.
large baffle volume (or a closet, between
room mounting and so on); 4. a good
tweeter. This is clearly an expensive,
bulky, time-consuming proposition, and
just isn't worth it! The polar response
of an even larger array should be very
poor.

The Multiple Array as a
Mid-Range Unit

It was noted above that the cloged-
back 3x8 array gave very smooth re-
sponse in the range 200-4500 cps. T di-
vided this baffle into two identical 3 x4
arrays (for stereo). To each was added
(but on a separate, heavily padded
board} one of the mew wide-dispersion
University T-202 “Sphericon” tweeters.
These combined units have been A-B
tested and compared with many fine hi-fi
systems here (encompassing small sealed
box, small ported box, reflex; and horn-
type systems). On program material
with severe transients (guitar, percus-
sion, jack-hammer, and such) the differ-
ence is quite marked. It is my contention
that the array can follow the true input
signal, in the midrenge, to a degree of
exactness not possible with a conven-
tional unit. Also, of course, the distor-
tion becomes much smaller by dividing
the signal among many speakers, a fact
already diseussed in earlier arficles.
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Let us then list the advantages that
the parallel-series multiple array in a
closed baffle offers as a mid-range unit,
especially for stereo: 1. excellent tran-
sient response; 2. very low distortion;
3. slim baffle, suitable for inconspicuocus
wall mounting; 4. broad sound source;
5. natural fall-off at high frequeneies,
making the addition of a fweeter very
simple; 6. natural fall-off (12 db/oec-
tave) helow 200 eps, eliminating the need
for a full erossover network associated
with the mid-range, thus preserving the
transient response, which might he com-
promised by an induector.

I have crossed over at 200 ¢ps into a
common-bass system, using a University
C15HC 15-in. high-compliance dual-
volee-coll woofer and half-section (12
db/octave) filters in front of the woofer.
Since the University tweeter comes in at
3000 eps, a 2-uf capacitor was added to
bring the high-frequeney ecrossover fo
the 3-db point of the midrange. There
are of course L-pads associated with
hoth the tweeter (built in) and mid-
range.

I therefore have a direct-radiator
speaker systemn from about 30 ¢ps on up,
and Lhe aetual measured response of this
ecomplete system outdoors was 3 db
from 21 to 22,400 cps. Of eonrse such
response can never be accomplished in
the average living room, but it is an im-
pressive system, both aurally and on pa-
per. Total cost of all speaker units and
erossover components, slightly under
$200.

I will freely admit, however, that if
one assigns value to the countless hours,
“blood, sweat, and tears,” and so on,
that went into the understanding of how
these things work, the system is price-
less.

Installation in a Music Wall

As indicated earlier, the mid-range
unif, by virtue of its slim eross-section,
is ideally snited for wall mounting. These
units were built into a “musiec wall” in
my home, as shown in the photograph.
The tweeter baffle boards are located di-
rectly below the mid-range speakers
along with the L-pad controls. The
tweeter boards are covered with 34-in.
Fiberglas. Between the two speaker units
is a decorative wall made up of acousti-
cal tile. The tiles are mounted in a saw-
tooth arrangement, and the space behind
is filled with Fiberglas. The television
sef, centrally mounted on a cantilevered
shelf, can be played through the system.
Sound was brought off the top of the
volume control and over to the preampli-
fler by means of two sub-ouncer high
fidelity impedance-matching transform-
ers. General details of the room are
shown in Fig. 4 and 5.

Although saw-tooth wall construetion
13 often msed in speecial sound chambers,
I suspect that in this application the ef-
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fect is primarily decorative. However,
the tile and Fiberglas construction has
a significant effect on standing waves of
all but the lowest frequencies, and in the
region from 150 to 400 cps these waves
rapidly diminish in intensity. Above 500
eps the room is very “clean” though still
reasonably live, and the very high fre-
quencies come through with especially
good clarity. The side walls were delib-
erately left hard, with the idea that the
stereo sound can “wash” down these
walls and spread into the room, as indi-
eated in Fig. 4.
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IN EACH GROUP OF THREE SPEAKERS
{IN PARALLEL) DIFFERENT RESOMNAMT
FREQUENCIES WERE CHOSEM, AS IMN-
DICATED,

Fig. 7. Parallel-series wiring of array.

The mid-range units are isolated from
the building by virtue of being wedged
top and bottom into the alloted space on
foam-rubber pads (see detail of Fig. 1).
Since all speaker baffles and the wall he-
lween are covered with acoustical ma-
terial, most of the mid- or high-frequen-
cy sounds that are heard must emanate
from the speakers or the reflections from
the side walls, with essentially no reflec-
tions of the emanating wave from the
source wall.

The woofer is mounted in a 10-cubic-
foot baffle located under a half-closet on
the right side of the room. This box is
constructed of 34-in. plywood and heav-
ily braced. The entire interior is covered
with a glued-on layer of rug padding,
further covered with 3-in. of Fiberglas.
Because of the large volume, a 3 x 4-in.
port (duet length 34 in.) could be used.

. Half-section filters nsed with this woofer

were-constructed. using data drawn from

a book on crossovers by Tremaine.® Val-
nes for a 200-eps erossover looking into
an S-ohm impedance, construction de-
tails, and cireuit of the entire system are
shown in Fig. 6 and 7.

Mhe stereo effect is most rewarding.
The whole listening end of the room pro-
vides good stereo, and one cannot ever
locate sound as coming from one speaker
or the other. Rather, the total effect is
that of a large aunditorium, and as one
moves back and forth in the room the
feeling is that of moving from one side
to the other of the concerf hall.

T believe that this feeling of spacious-
ness and realism is due to three specific
things: 1. the arrangement of the listen-
ing room; 2. the broad source presented
by the mid-range units; and 3. the wide-
dispersion point-source tweeters,

A number of manufacturers now sell
this type of tweeter, and for lack of
coloration, wide frequeney response, ex-
cellent dispersion, reasonable power re-
guirement, and moderate cost they are
hard to beat. When used with the multi-
speaker mid-range unit an excellent
sound fransducer is achieved.

T should also like to recommend the
moderate efficiency long-throw woofer of
15-in, size, mounted in a properly de-
signed ducted enclosure, Novak” has dis-
cussed in detail the theory and prineiples
of operation of this kind of sysfem. A
number of manufactnrers market such
speakers, the University being especially
nice for stereo hecause of the dual voice
coil features.

Summary and Recommendations

Although not acceptable as a full-
range system, the multi-speaker array
makes an extremely fine reproducer of
the vifal mid-range fraquencies. Of spe-
cial inferest is the elimination of compli-
cated and expensive crossover nefworks.

For those who would contemplate
building such units, T would strongly
suggest that time be taken to measure
and match the speakers as outlined
above, before wiving in parallel-series. 1
realize that lack of test equipment and/
or know-how might make these tech-
nigues unavailable to many people. Al-
ternatively, I would suggest buying dif-
ferent speaker brands, and assembling
these while trusting to luek.

Ifor those people who may have huilt
multi-speaker systems and are unhappy
with them, I would of course recommend
breaking them down into mid-range
units, and adding a good woofer and
tweeter. I believe the results are well
worth the effort. E
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A 125.5-db 1-Megacycle
Audio Attenuator

WEAVER DODGE*

Utilizing completely independent pi sections, this 125.5-db 600-
ohm attenuator costs 1/3 to 1/6 the price of a commercial unit.

EW PIECES OF TEST EQUIPMENT are
F easier to build and none more useful

than our old friend, the attenuator.
Unfortunately, few home experimenters
have them, due in part to the lack of any
kit company marketing one and the for-
biddingly high price of commercially
available ones. This is really a shame since
the amateur seldom has at his disposal
test equipment with truly linear ampli-
tude response. Response measnred as
3 db down on a home scope may be only

* IV14E Glen Keith Blud., Baltimore 18,
Md.

approximately corrveet depending on how
much of the sereen face is used. When
equalization curves are checked the re-
sults can be very inaccurate since utili-
zation of quite a large portion of the
sereen face is necessary. Kit VIVMs
are scarcely better as can be appreciated
when one has an attenuator to check
them out.

To overcome this limitation the author
has built a 125.5-db 600-ohm attenuator
for the purpose of calibrating test equip-
ment and checking equalization aceuracy,
amplifier capabilities, and the like. The
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Fig. 2. Schematic

representation of pi section and switch plus

attenuator can also provide an accurately
confrolled and preecise signal of suffi-
ciently small amplitude to feed into low-
level input stages to measure input noise
and hum. This is the only way you will
ever know for sure whether your hiss
is 1 or 100 mierovolts.

Tror eonstruction, 10 toggle switehes
were used, one for each attenunation step.
As shown in Fig. 1, all ten ave laid in a
line on a 3% by 19 inch rack panel. This
construction provides minimum capaei-
tance between sections and hence maxi-
mum accuracy at higher frequencies.
Actually, when loaded with 600 ohms on
both ends, the nneompensated response
rises only slightly at 1 megacycle with all
switches thrown. For this reason very
little frequency compensation is used
since little is necessary. Compensation
consists of one 150-pf capacitor placed
across each 40-db pad, This capacitor
was chosen more or less empirieally with
hoth 40-db switches thrown and a scope
of 20-pf input impedance connected to
the attenuator output. This capacitor
acts as a voltage divider and tends to
lower the response as much as stray
capacitance raises it. No compensation
is needed on the other db pads since the
series vesistors are smaller and swamp
out eapacitive effeets. The switehes are
wired as shown in Fig. 2. The basie
building bloek is the pi section, and the
series and ftwo shunt resistors are so
wired that they are bypassed when the
switech is off and properly grounded
when the switeh is thrown the other way.

The complete attenunator, then, would
look like Fig. 8 if every switch were
thrown. The only serions diffieulty to be

{Continned on page 64)
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Fig. 3. Schematic of 125.5-db attenuator.
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Leakage Inductance—

A Useful Circuit Component

NORMAN H. CROWHURST*

The leakage inductance of audio transformers are useful in filter circuits, stereo output frans-
former combined with a crossover network, and improving transformer-to-speaker matching.

HERE SHEEM TO BE two reasons why
leakage inductance is not utilized very
much more than it is for audio work:
1. It’s a subjeet about which there 1=
mueh misunderstanding; 2. its utiliza-
tion involves a rather specialized oecu-
pation, performed mostly by people with
little interest in exploring such avenues,
transformer manufacture, The fact re-
mains that, for a variety of applications,
it has unique advantages, making it well
worth giving consideration. In varying
combinations; use of leakage inductance
can improve efficiency, reduce infer-
action, give better performance, cut cost,
reduce size, and simplify production.
The usual coneept of leakage induet-
anege is derived from mutual induetance.
If two coils are wound on the same core,
they will each have an inductance, which
we may designate by L, and L,, propor-
tional to their respective numbers of
turns squared. They will also possess a
mutual indnetance which, using the same
proportionality, would be a funetion of
the turns product, in theory multiplied
by a constant &, which iz very nearly
equal to unity—of the order of 0.999.
As the three quantities, L, L, and M
{(mutual inductance) are each funetions
of the non-linear magnetizing character-
istic of the core material, which causes
their value to vary by several orders of
magnitnde greater than the difference

* Gold Beach, Oregon.

of this theoretical & from unity, & is
usnally assumed to be unity in such a
component. However, it never is unity,
and iis difference from unity makes itself
known in the form of leakage induct-
anee,

Because k is 50 close to unity, it seems
inevitable that it must be very close to a
constant value, even though quaniities
L, L, and M deviate quite widely due
to core nonlinearity. Therefore, aceord-
ing to a sort of mathematieal logic, one
would expeet (I- k), which is a factor
of leakage inductanee according to this
coneept and definition, to have a similar
deviation, or lack of it. What gets over-
looked is the possibility, which turns out
to be a fact, that leakage induetance can
he extremely close to constant, while I,
Lo, 3L, and (1 — 1) are having the wildest
deviations!

To see why this is, take a look at the
physical basis for the quantities, shown
i Fig. 1. At (A) observe that the mag-
netic flux (dashed lines stays in the core
material and encloses both windings. It
i this flux that is a non-linear funetion
of magnetizing current in the primary.
Until some eurrent is drawn from the
socondary winding, there is no leakage
flux, and the e.m.f. generated in the two
windings is strictly proportional to their
respective turns, even to the nonlinearity
of waveform.

When current is drawn from the see-
ondary, a balaneing eurrent flows in the

WINDINGS PRIMARY

PRIMARY

SECONDAKY SECOMNDARY
R \
|r___\_)-_—\| (‘ l:?f/—_‘ -\l
i Hm &
=Ll E—re—r
CORE

T

HHH
T
T

{#) (B}

)

Fig. 1. The basic difference between

main magnetic flux (A),

and leakage flux (B)

and (C).
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LEAKAGE FLUX
AND POTEMTIAL
| DISTRIBUTION

EEEEE

Fig. 2. The geometry of leckage flux
through the windows (see textl.

PRIMARY SECONDARY

{A)

PRIMARY

SECOMDARY

(8)

Fig. 3. Two simple ways of arranging

windings in standord window shape

makes leakage inductance change in
ratio 9:1,

by
i

§0

(A}

(B)

Fig. 4. Twe arrangements for combina-
tion of tight and loose coupling between
different windings (see text).
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What should a good turntable do? Easy 1o put inte words...move the recoril at the exact specified speed, without variation, and without inducing distor.
tion. Hert.s how the Empire Troubador turntable achieves that goul: * l:.mp:n, 208 beli-driven 3-speed “silent™ turntable ® There are only two moving
paris in the 208, the motor and the turntahle plulter—-prcmsc bearing tolerances in those parts ® Each motor and cach 1urntable are mdn:dually adjusted
to perfect d)n:muc balance ®* Complete rumble isolation is provided by the motor suspension, flexibie belt drive and the resilient nylon “seat' which sup-
ports and cushions the thrust of the main bearing ® A case-hardened, lapped steel shaft fits precisely into the bearing well (hened to a micro finish)—
a hardened steel polished ball on the underside of the shaft rests an the nylon seat in the Empire 208 ® Total vibration limited to less than 1/1,000,000t1
of an inch * 3 speeds, 3314, 45, 78 rpm *® Constant speed, heavy duty hysteresissynchronous motor operates independent of variations in current fluctua.
tion * Continnous flexible belt—perfectly ground to constant thickness 2 0001 inch, conples lurntable directly to the motor pnlley—no intermediale
idlers ® Acoustic isolation motor suspension ® Fine speed comirol ® Push button power control with on-off light ¢ Optimum distribution of turniable
mass; 6 pound heavy machined aluminum, individually balanced to precise concentrivity ® Machined heavy aluminum base plate * Safety suspension
rubber mat ® Retractable 45 rpm adepter * Rumble better than —65 db * Wow and flutter less than 055 * Satin-chrome or satin-gold finish turn.
table, 110, (slightly higher west of the Rockies) ® Handsome walnul base for 208 turntable, §15. ®* The *American Record Guide™ (Larry Zide
column) zays of the Empire Troubador wrntable: *I found speed variations —that is, flutter and wow—1o be inaudible...vibralion was extremely low
..tumble figures have not been hettered by any turntable I have tested...the heavy turniable is driven via a belt by a synchronous motor, thus assuring
the user of constant speed, regardless of minor line variations...just as a lire is smoolked at high rpm, so the turntable's vibration is reduced and kept low
by carefully balancing it...it is attention to this and & number of similar features that make the 208 the value it is” * Don Hambly, stalion manager of
KRE AM/FM, Berkeley, Calif. said; “We have long realized that belt driven tables would he the best to use, but had not been impressed with those on the
market...the Empire wbles, however, have all the hasic requirements of design and simplicity of operation and maimenance that we bave sought”
* “Andio” magazine’s “Equipment Profile” of the 208 said: *“A massive turntable with precise pecformance...individually balanced...the trath of the
latter may he observed by lifting the platter up and away from the mounting plate and turning it ever...notice the holes drilled to balance the platter in
# procedure similar to the way automobile tires are balunced...the turntable platter rides on a ball bearing at the end of un accurately honed 7/16” diameter
shaft...the shaft-rides in dn equally aceurate well, while the ball bearing rides on a nylon thrust bearing...a spiral oil groove is eut into the shaft o
ensure lubrication of the bearing surfaces...the motor is mounted to the plate by means of three soft rubber shock-mounts which prevent the vibration of
the motor from being transmitted to the platter...thus, hecause of the compliant drive belt, the motor is completely jsolated from the record-bearing
clemenis...the entire turntable system is acoustically isolated by means of ball-shaped soft rubber feet...we tried to induce acoustic feedback by placing
the turntable on tep of our large speaker system and turning up the gain: we were unsuecessful ... total rumble measured better than —62 db, and wow and
flutter were less than 0.1% rms, quite accurate” * (Still with us? Empire’s advertising agency said people wouldn’t read this much copy...the company
felt that the seriovs music lover would) * “High Fidelity” magazine said of the 208: “Bold appearance which suggesis massive and reliable construction—
un impression which is quite borne oul by ils performance tests...the various picees of the turntable are l'drb[llI])" machined aluminum castings, thick
enough to provide extreme rigidity...finely machined shaft...wow and flutter, with the ‘Troubador’, were completely undetectable by ear...rumble
also was completely inandilile, even at high listening levels...the hum field above 1he platter was completely negligible...sturting torque was good...
speed accuracy very good™ ® What should a goed arm do? 1t should held the cartridge in place as the stylus follows the record in the groove...without
detructing from the performance of the caricidge ® Here's how the Empire 980 Arm achieves this objective; * Better dynamic balance achieved by
lovaling the pivet points at the precise center of the arm’s mass — equal mass on both sides of axis. Once in balance in one plane it is balanced in all planes.
This permits the 980 arm to track at lowest levels, gives it its rock.like stability that will allow perfect tracking at any angle — even upside down * Lowest
inertia achieved by eritically calenlated distribution of arm mass ¢ Maximum eomplinnce means it vields to the slightest impnlse, responds and moves effort.
lessly, even with a tilted table, a badly warped record, or with the turntable turning upside down. There's no need 1o level your turntable. The only problen:
you wonld have in playing this arm with the tarntable upside down would be keeping the record up there * Free suspension — Incredible responsiveness
would be another way of saying thiz same thing * Precision ball bearing suspensions —both the vertical and lateral pivet bearings of the 980 are suspended
in precision steel-ball races, precision manufuciured to instrument telerances .. . vertical and lateral friction are both virtvally unmeasurable, permitting
high compliznce and minimum hysteresis ® Lowest fundamental resonance frequency: 8 eps (the lowest ever achieved in any arm), achieved by increasing
the rigidity of the arm structure through weight distribution, and by making the cartridge shell an inegral part of the arm * 5 wire circait eliminates
ground loops, henee eliminates the hum that ground loops induce * Easy plug-in installation...no wiring or soldering necessary ® Self-latching arm
rest...a slight push downward on the arm wube latches the grm in position ® (Yeu're making our advertising agency look silly by reading this far—
score yourself a faicly serious mnsic lover} @ Precise stylus foree adjustment ... calibrated knob dials any stylus foree from 0 to § grams with an accuracy
of 0.1 gram. The application of siylus force does not upset the delicate hulance of this arm, hecanse stylus force is not adjusied by moving a counterweight
{1thus shifting the center of mass). Rather, o linear-torque coil spring acts directly an the pivot shall a1 the center of the arm’s mass * Arm offset angle:
23.8° * Satin chrome or salin gold finish, §30. * Lowest tracking force possible, hecaunsze of exireme complisnce and low inertia * Counterweight zero
Lalance adjustment for any ecartridge from 2.25 grams * Maximum tracking error = 650" * No acoustic feedback * Exael cariridge positioning,
quick-release hracket-mount secures cartridge to arm shell. Stylus is aligned with fronl edge of cariridge mounting plate for exact overhang dimension,
* Dyna Lift (Patent Pending) lifts arm from record at play out * “High Fidelity™ magazine’s equipment report said: *The spring-loaded 12.inch 980
Arm moves exceptionally freely ahout its pivel points, indicating very well-made bearings™ ® “American Record Guide” (Larry Zide celumn} said: “One
of the best available. .. substantiul rednction in vertical mass...a cartridge of any dimensions can be aligned in the head for minimum tracking error...
calibralion is extremels rate...Dyna Lift most useful.., lateral and vertical friction is exceptionally low...exceplionally stable...steady even with
shak ﬂoors..." * “Audio” magazines equipment prorlc said: “Much thicker walled tubing in the arm to reduce the fundamental rezonant frequency,
which is now below the lower limit of our test record™ * (This settles it, onee again the client knows better 1han the agency —score yourself a dedicated
music-loving audiophile for reading this fur) ®* What sheuld a good cartridge do? This, the most complicated componenl in a record playback system, has 2
job to do that can be stated with 2 simplicity that belies the complexity of |accomplishing it. 1t should translate mechanical energy into electrical energy
without introducing distortion. And for maximum life of the stylus and your records (not 1o mention reduced distortion) it should perform this function at
as slight a stylus foree as possible ® Here's how the Empire 880p cariridge achieves these objectives: ® Lowest dynamic mass, less than 5 x 10—3 grams
* Highest compliance, 30 x 10— em/idyne. .. Lower dynamic mass and higher compliance than any other cariridge made—eliminates distortion and makes
possible many of the cartridge’s other accomplishments * Performance runge 6 10 30,000 cps, well beyond the range of human hearing ® Channel sepaca.
tion more than 30 db — grealer separation than any other cartridge means greater enjoyment of stercophoenic sound ® Tracking force as low as % gram—
lowest in the industry —at such low tracking force, the 880p not only eliminales record wear, bot alse eliminates distortion * Longest possible cariridge life
insured by lightness of stylus and the low dynamic mass of the magnetic element. It's the last cartridge you're cver likely to buy ® The amazing “Dyna-
Life™ Stylus (Patent Pending) —ultra-sophisticated hand-polizhed .6 mil dismonid — world’s lightest * Complete freedom from hum pickup: the Empire
88Up incorporates a camplete mu-metal shield to prevent stray hum in the caricidge ® Fully compatible for stereo or mono ® “Moving Magnet” principle
... the superiority of this type of design lies in the extremely light and flexible stylus assembly it permits, in the unusvally :mooth frequency response and
the high eleetrical output of the cartridge * Balanced b output, 10 millivolis per channel == 3 db, ete. ® Perfectly translates and responds 1o the in-
tricate movements of the record groove * Stylus inertia approaches the irreducible minimum ® Smooth, wide response ® [nspected at each phase of ils
manufacture ® Faithfully responds, instantly, effortlessly, favoring neither one wall nor the other ® Empire 880p, $47.50 * Nuural performance * The
Empire 880p is so new, the coum hi fi magazines have not had an apportunity to test and publish their opinions...in the meantime, here’s what a happy
new owner of the 880p wrote us recently : *Most musicul, noise non-existentt, the sound is transparent, spacious, airy, exceptionally musical, vielins sound like
violins not cellos or steel wires, in a class by itself” ®* The Empire 880p is the cartridge that renders every other cariridge on the market today obsolete * 1f
you've read this far you are by all means amusic lover most seriously interested in lighest quality recerd playback eguipment. Above you have read a “few”
of the reasons why we believe the Empire Troubador is for you. You've got the facts about the Empire 208 turntable, the Empire 980 Arm, and the Empire
380p Cartridge. But what about the integration of these three compenents? What about the system az a whole? ¢ Every Empire component was designed
and built for maximum integration with the Troubador systen:...no other manufacturer makes all three. You will never have a “matching™ problem when
vou purchase all tliree Empire components ® “High Fidelity” magazine said: “A precision-engincered product of the highest quality...in sum, the paris
of the ‘Troubador’ — taken scpuralnly —stand up as first-rate audio components. Taken together, they form one of the finest and handsomest record players
available™ ® “Audie™ magazine said; “Precise in appearance and performance...as a system, the ‘Troubador’ Model 398 iz not inexpensive [$222.50 in-
cluding base], but it just rm:ﬂlrms something we all know: higher quality means higher costs. The Model 398 is an excellent buy for those who want the
quality” ® To you determined readers we can only say that we rest our case. (sigh...now you don’t have to wrile for our brochure...you’ve just read it),

Here are a few of the reasons why the EMPIRE TROUBADOR
is called the “World’s Most Perfect Record Playback System”

EEMPIRE

SLIENTIFIC CORP - A4S STOWANT Aui « CARDEN CITY L1 NY

EXPORT: CANADA. Emgore Scienlilic Corg., Lid, Teronto, Canaga o EXPORT EXCEPT CANADA EMEC, Ptawwiew, L I N 1
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Fig. 5. Electrical derivation of the filter that was an early subject for experimentation
in the use of leakage inductance.

primary, to maintain substantially the
same mmain magnetic flux. It is the com-
bined effect of these eurrents that pro-
duces the leakage flux, whose path takes
the form shown at (B) or (C) of Fig. 1.
Note that, where the main flux makes a
loop round both ccils entirely in the core,
the leakage flux merely uses the core as
& return path. Actually, the part of the
c¢oils not enclosed by the core (out in the
air) also have just as much leakage flux
passing between them. And whether in
air or through the core, the return path
hag an infinitesimal part of the magnetic
reluetance of that between the eoils.
Compare the path between the coils
with the magnetic air gap in a choke coil.
A relatively small air gap can linearize
the magnefizing characteristic consid-
erably. The air gap dimensions are very
short along the direction of the flux,
and of area equal to the core itself,
across the flux path. But the leakage flux
path is many times the length of an air
gap, at least an order of magnitude,
while its area is very constrained in com-
parisen. So the effect of the magnetic

core as a return path ean be ignored.
Even the return path in air has negligi-
ble reluetance, compared to that hetween
the coils,

In fact leakage inductance, as a cirenit
component, ¢an be considered as linear
as that of an air-cored coil. But its cper-
ating Q can be an order of magnitude
greater than that of an air-cored coil of
comparable size, and it has essentially
no external field.

Leakage inductance is proportional to
the leakage flux and to the number of
turns in which this flux induces a volt-
age. At first viewing the leakage flux as
being enfirely concentrated in the very
minnte gap between the primary and
secondary windings (usually only the
thickness of a piece of insulating paper),
the area occupied by the flux is this
thickness multiplied by the length of the
insulation as a wrap around the core.
The length of the flux path increases its
reluetance and thus reduces flux. This
is the length of the interwinding space
as shown on (B) or (C) of Fig. 1.

Note that the leakage inductance of
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Fig. 6. Physical arrangement of the leakoge inductance version of the filter of Fig. 5.
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arrangement (B) is several times that of
arrangement (C) in Fig. 1.

Leakage flux is not entirely restricted
to the interwinding space, as illustrated
by Fig. 2. Starting at the left hand edge,
outside of both windings, there is no
leakage flux, and thus no voltage induc-
tion. As we progress through the pri-
mary (left hand) winding, we accumnu-
late ampere turns of leakage magnetiz-
ing current, which reach a maximum at
the interwinding space. As we progress
through the secondary winding the mag-
netizing current ampere turns taper off
linearly again, until at the far side we
again reach zero.

Leakage flux density through the wind-
ings is proportional to the magnetizing

LLORE,

WINDIMNG X

=L
4n

WINDING |

{A) PHYSICAL
ARRANGEMENT

HIGH-FREQUEMNCY HIRE

IR
LEAKAGE | y )
R S

{81 EQUIVALENT

CIRCLIT
1zl
IRPUT l
) HIGH FREQUENCY QUTPUT
LEAKAGE
INDUCTANCE

{C) ELECTRICAL CIRCUNT

Fig. 7. Derivation of simple high-pass
filter using leakage inductance.

current ampere turns inducing if. And
the voltage the flux induces is propor-
tional fo the number of furns linked by
each elemenf of flux. This again is pro-
portional to the distance from either out-
side of the windings. Integrating the
effect of this flux distribution and its
induced voltage, it is equivalent to & uni-
form flux equal to the denmsity in the
interwinding space, of one third the
thickness of the windings, and linking
all the turns.

So leakage inductance contains a fae-
tor consisting of the interwinding space
plos one third of the total thickness of
the two windings. Sectionalizing the
windings by mixing, using the optimum
distribution, redunees leakage inductance
in proportion to the square of the effec-
tive number of se¢tions.? Such techniques
are used to minimize or optimize leakage
inductance effects in normal transformer
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The World's Best FM/Multiplex Tuner?

Fifteen hours. That’s all it takes to build the world’s best
FM/Multiplex tuner.

Citation has the “spees” to back the claim but numbers alone
can’t tell the story. On its real measure, the way it sounds,
Citation III is unsurpassed. And with good reason.

After years of intensive listening tests, Stew Hegeman, director
of engineering of the Citation Kit Division, discovered that the
performance of any instrument in the audible range is strongly
influenced by its response in the non-audible range. Consistent
with this basic design philosophy — the Citation III has a
frequency response three octaves above and below the normal
range of hearing. The result: unmeasurable distortion and the
incomparable “Citation Sound.”

The gualities that make Citation 11T the world’s best FM tuner
also make it the world’s best FM /Multiplex tuner. The multiplex
section has been engineered to provide wideband response, ex-
ceptional sensitivity and absolute oscillator stability. It mounts
right on the chassis and the front panel accommodates the
adapter controls.

‘What makes Citation IIT even rore remarkable is that it can
be built in 15 hours without reliance upon external equipment,

To meet the special requirements of Citation III, 2 new FM
cartridge was developed which embodies every critical tuner
element in one compact unit. It is completely assembled at the
factory, totally shielded and perfectly aligned. With the cart-
ridge as a standard and the two D'Arsonval tuning meters, the

Build the Very Best CITATION KITS by m kardon

problem of IF alignment and oscillator adjustment are eliminated,
Citation III is the only kit to employ military-type construc-
tion. Rigid terminal boards are provided for mounting compo-
nents. Once mounted, components are suspended tightly between
turret lugs. Lead length is sharply defined. Overall stability of
the instrument is thus assured. Other special aids include pack-
aging of small hardware in separate plastic envelopes and
mounting of resistors and condensers on special component cards.
For complete information on all Citation kits, including re-
prints of independent laboratory test reports, write Dept. A-12,
Citation Kit Division, Harman-Kardon, Inc., Plainview, N. Y,
The Citation III FM tuner—kit, $149.95; wirea. $229.95. The
Citation HI MA multiplex adapter—factory udred omly, $79.95.
The Citation III X integrated mulliplex tuner — kit, $219.95,
factory wired, $299.95. All prices slightly bigher n the Wast,

The
Citation
I
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design. But here we are concerned with
other ways of using leakage induetance.

Take a winding window whose dimen-
sions are in a ratio of 3:1, which is typi-
cal of many transformer laminafions.
Division of the winding space as shown
at (A) of Fig. 3 results in 9 times the
leakage inductance of the arrangement
of (B), using the same turns, and assum-
ing the interwinding space is the same
proportion of the total space in each
case.

If we set out to divide winding space
20 as to give different leakage induet-
ances between different pairs of wind-

=
=

=

(NFUT B
—_—

>

O

Z

S

s

— — ¢}
b

&

&

3

=

o

=

=

=

-5

=

e 5
o]

>

4]

=

It 5
n "I(' &
4 S —————

b

=

Q

-

Fig. 8. Leakage inductance version of 12
db/octave crossover.

COMMOR
CORE

WINDINGS FOR
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WINDINGS FOR
LEFT CHAMMEL

Fig. 9. Early idea for economy stereo
ouiput transformer.

ings, consider Fig. 4. At (A) we have
three simple windings. The leakage in-
ductance between windings 1 and 2 is
half that of a pair fo windings whose
total outline is square. The leakage in-
ductance between windings 1 and 2 re-
garded as coupled together, and 3 is
three times that of a pair of windings
whose tofal oufline is a square. So, re-
ferred to any specific number of turns
in an individual winding, the leakage in-
ductance between the combined 1 and 2
and winding 3 is 6 times that between
windings 1 and 2 themeselves,

Now we intermix windings 1 and 2, as
at (B) of Fig. 4. Note that in each of the
arrangements, all three windings occupy
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put and crossover transformer.

RIGHT MAIN
WINDING S

Fig. 10. A practical combined stereo out-

LEFT MAlN

/ WINDINGS

PRIMARY
THIRE

~ SECOMNDARY HNINDING

equal cross section, which is someiimes
a condition for maximum efficiency. With
the intermixed arrangement, the leakage
inductance is one-eighth of that between
two simple (not intermixed) windings
whose tofal outline is a square. So the
ratio between the leakage induetances,
referred to the same number of turns, is
now 24:1. Almost any desired ratio ean
be figured by selection of appropriate
zeometry of the coil space.

Note also that the leakage inductance
given by the higher figure is effectively
that between either winding 1 or 2 and
winding 3, due to the different arrange-
ment, apart from the tighter coupling
effected between 1 and 2, beeause of the
distribution of the windings vertieally
(on the page). In the arrangement at
{(A), the disposition of either 1 or 2 rela-
tive Lo 3 has vertieal asymmetry, so in
addition to the leakage inductance due
to flux paths running vertically, there
will be a component due to some hori-
zontal component of flux, This is negligi-
ble at (B) due to symmetry,

Filter Design

An early application of leakage in-
ductance to filter design chose the m-
derived cirenit shown at Fig. 5. The fop
schematie shows the basic sections and

the bottom one combines adjoining ele-
menis in adjacent sections into single
induetance values, a practice followed
in electrical filter design. This project?
merely converted the same low-pass filter
into leakage elements, and the physical
form of the windings is shown at Fig. 6.

The ratio between L, and L, in the
prototype is 0.3:0.267. So the total
space marked L, and L, (note that the
middle winding is part of each) in Fig.
6 has to conform to this ratio. If the
number of turns on the left winding is
such that L, is correet for a filler to
mateh a 500-ohm circuit, this will be the
input impedance of the filter. If we as-
sume the interspaces are each one-twen-
tieth of the total space, and the center
winding is 0.3 of if, then solving for the
remaining spaces gives the left as 0.344
and the right as 0.256, to give the correcl
inductance ratio.

The extreme right winding uses a
number of turns sueh that ¢, can use a
convenient eapacitor value and refer the
correct ¢ffective capacifance (by simple
transformer aetion} into the eireuit.

The middle winding uses any con-
venient number of turns to fill the space,
because it merely has to couple to the
bottom assembly left winding, whose
turns can be selected to suit.
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SPECIAL PRE-PUBLICATION OFFER!
SAVE 95¢ = Ready Decemibey 15t

Pay only $3 for this new volume published
at $3.95. . . we pay the postage*!

The SIXTH AUDIO ANTHOL-
OGY includes articles on two most
significant milestones in the field
of high fidelity: FM STEREO and
TRANSISTORS IN AUDIO
EQUIPMENT.® The FM STER-
EQO articles which appeared in
Aupio — the original magazine
about high fidelity — were written
by the men who actually worked
on the system approved by the
FCC. The articles pertaining to
TRANSISTORS IN AUDIO AP-
PLICATIONS cover interesting
aspects of designing with the semi-
conductor. MAs in previous edi-
tions of the AUDIO ANTHOL-
OGY, the SIXTH is a compilation
of important articles which ap-
peared in AubIio over a period of

ANTHOLOGY-RADIO MAGAZINES, INC.
about two years. And, all of the B EDE e
articles were written by knowl- MINEOLA, NEW YORK

edgeable and experienced authori-
ties in the field. EThe SIXTH

. Please send

Enclosed is my remittance for $

me the items checked below:
AUDIO ANTHOLOGY 1is a 0 copies of the 6th AUDIO ANTHOLOGY @ $3
meaningful reference for everyone POSTPAID*.
in the diverse fields of audio engi- [ copies of the 5th and 6th AUDIO ANTHOLOGY
: : . at the special combination price of $5.50
neering, recording, broadcasting, o e
manufacturing and servicing of e
components and equipment, and
for the audio fans who made this NAME
business of high fidelity what it is
today. ADDRESS
Save another $1 by ordering the 5th
SAVE MORE! Aubio ANTHOLOGY at the same time. W city ZONE
Both the 5th and 6th sent postpaid* at the special low price of
$5.50 . . . regular price of both js $7.45!

STATE

A GOOD IDEA' Tk£ Alulu} Anﬂu}‘&}% m/akﬁ I #POSTPAID anywhere in the U.S.A. Add 25¢ per hook

for foreign orders. This offer expires December 31, 1962.

o swell Gilt... Lor Ximas on any occosion.
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In the bottom assembly, using the
same technigue, the proportions of total
space work out te, 0.506:0.25:0:144,
with 0.05 interwinding spaces. This gives
the correet induetance ratio hetween L,
and L,

As these two assemblies oceupy similar
spaces, actual inductance values must he
matehed by the ratio bhetween the furns
in the coupled windings, the middle top
and bottom left. Based on the space
ratios and inductance ratios (I, and
Ly;) the turns in the bottom left winding
have to be the square root of 2.08 times
those in the top middle, or 1.44 times.

This method is pursued through the
design, so each inductance due to leak-
age 1s cerrectly referred, both by space
ratio and turns reference to adjoining
assemblies. If desired the output wind-
ing can again mafeh 500 ohms, or it
could equally well be designed to a high-
impedance grid, without changing any-
thing else, The windings to which capaci-
tors are connected have numbers of turns
that transform the actual capacitance
used to that needed in the cireunit.

By selecting a very compaet capacitor
from the available range, they may all
have the same value, making a conven-
iently small package, fixed-frequency
filter. Another design was developed,
using a four-seetion tuning capacitor
with solid dielectrie, thus resulting in an
extremely compact variable-frequency
low-pass m-derived filter. Rejection at
the points of “infinite attenuation” in
the theoretical design was measured at
better than 40 db, and the total volume
of the filter approximated a 3-in. cube,
to cover a cutoff range from 4000-
15,000 eps.

Leakage inductance appears to be par-
ticularly adaptable to low-pass filter de-
sign in this way. The method for high
pass was not immediately obvions. Note
that & convenient feature of the low-pass
type is one not obtained from its electri-
cal prototype: eleetrical isolation be-
tween input and output cireuits, like a
transformer,

Figure 7 shows the development of the
high-pass type. In the basic form shown
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here, it reverses the situation just ob-
served for the low-pass. The electrical
profotype gives d.c. isolation between
input and output—the leakage induct-
ance form does not. The operation of a
leakage induetanee high-pass filter ean
best be understood by considering the
high-frequeney oufput as bheing as a
winding null in normal transformer ac-
tion, and only getting output due fo the
presence of leakage inductance and other
elements (the capacitor in this case) that
invalidate simple transformer action.

With the exeeption that there is a low-
frequency limit to the pass range, set by
the operation of the filter cores as trans-
formers, this high-pass flter works just
as well as iits eleetrical prototype. A
simple {wo-winding arrangement, as at
Fig. 7, ean provide both low-frequency
and high-frequency outputs, equivalent
to a 6 db/octave crossover and in fact
formed the basis of such & design.® In
this case, each simple winding actnally
constituted a tightly coupled winding
assembly, with multiple ratio tappings,
to provide an extremely versatile ex-
perimental tool, capable of giving four
different crossover frequencies, and as
many push-pull input impedances and
independent low-frequency and high-
frequeney load impedances. With this
transformer it is possible to nse a 15-
ohm woofer with & 4-ohm tweeter, both
correctly matched~—or any other combi-
nation.

The basie arrangement for a 12 db/-
octave filter is shown at Fig. 8. This is
completely symmetrical, to give two
identical leskage inductances, one used
in the low-pass and one in the high-pass
action. Separate capacitors are needed
in this case.

Stereo Output Transformer

‘When stereo began as an experimental
production entity, the possibility shown
in Fig. 9 was suggested.* Its intention
was for use in an inexpensive dual chan-
nel amplifier, where the d.c. magnetiza-
tion of two single-ended output stages
could ecancel, push-pull fashion, and
there would be loss of separation at the

lower end of the range. To the best of
our knowledge, this arrangement has not
been used in this form.

However it led to the development of
an improved version, shown in Fig. 10.
This achieves a number of advantages.®
As in the simple form of Fig. 9, the
longer limbs carry a transformer each
for left and right ontpuf, which can be
single-ended just the same. But the end
winding provides common low-frequency
output, and uses a single shunt capaeitor
to complete the low-pass action in the
feed to this unif. However adding this
capacitor buys more than simple eross-
over aetion: it improves separation in
the region immediately above crossover,
as shown at Fig. 11.

Curve (B) represents the separation
obtainable with the simple two-winding
assembly of Fig. 9. With the third wind-
ing and its associated capacifor, curve
(A) represenis each output response to
its own winding and ewve (E) repre-
sents the response into the low-pass out-
put. Curve (C) represents the output
into left and right ontputs when differ-
ential turns from winding at the end are
eonneeted in series with the main second-
ary windings, while curve (D) shows the
separation resulting in these outputs,
due to a difference component (which
starts as a sum, bat is phase inverted in
the third winding) from this combina-
tion. The shading shows the improved
separation between left and right result-
ing from combined use of leakage induet-
ance for crossover and left-and-right
separation.

Amplifier-fo-Loudspeaker Matching

The final audio use of leakage induct-
ance we shall discuss here helps solve
an old problem in an extremely simple
way: amplifier to loudspeaker matehing.
Fig. 12 shows the pertinent points of the
problem, as well as illustrating how this
method solves if.

Curve (A) is the impedance curve of a
typieal dynamie londspeaker. Fled from a
true constant-current amplifier, this wounld
also be the power available curve, But
if a pentode is matched to the 600-cps
value of impedance, the available power
looks like curve (B), although the fre-
quency response (measured as output
voltage) may appear as eurve (A). Using
feedback may improve the frequency re-
sponse, but it still leaves the available
power as at curve (B). Using an im-
pedance-matched transfer, where the
source impedance is equal to a mid value
of loudspeaker impedsance, results in a
frequency response, in terms of ontput
power (not available power) of the form
at eurve (C), which is nearest to flat,
but has a fractional damping factor and
thus peor {ransient response. Also the
available power response is still that of
curve (B)—which is common for almost

(Continued on page 58)
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Who builds a tape recorder so perfect they guarantee it for a full year?

The finest home tape recorder on the market today is
the Ampex Fine Line 1200. No wonder: It's a product
of the engineering skills and magnetic recording tech-
nology that produce the standard-setting recorders of
the entire audio industry. So superior are
the materials used, so pracise the engineering
in the Fine Line 1200, that Ampex extends its
warranty to a rfull yvear. Now your new Ampex
recorder is protected by the new “Four Star”

AUDIO e DECEMBER, 1962

AMPEX

One-Year Warranty: Ampex will replace or repair any
defective part for a full year. Ask your dealer o demon-
strate the Fine Line 1200. And while you're there, pick
up a free copy of the Ampex booklet, “How to Tape It in

Stereo.” Or write the only company providing

S

St., Redwood City, Czalifornia. Sales
and service throughout the world.

www americanradiohistorv com

recorders, tapes and memory devices for every
application: Ampex Corporation, 934 Charter

| AMPEX ]
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{Note: To facilitate a prompf reply,
please  enclose a stamped, solf-ad-
dressed envelope with your question.)

Low-Frequency Mystery Solved?

In the January 1962 issue a reader
raised a question about a “strange low-
frequency sound,” which appeared to be
due to the oscillator. Several other readers
have taken the trouble to give their views
as to the cure of the trouble. J. H. Grob-
belaar of 52 Chamberlain Road, East Lon-
don, South Afrieca, has written the follow-
ing:

“I recently investigated this low-fre-
quency noise on a friend’s recorder, and
managed to cure it in the following man-
ner: Most oscillators used for erase and
bias have grid-leak bias on the grid, See
the accompanying diagram of an oscilla-
tor (Fig. 1), The signal on the grid is
large, and the grid is driven positive. The
capacitor € charges, and the grid is biased
negatively. If the grid current in this par-
ticular oscillator is too large, it may cause
the grid to be driven so far negative as to
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sfop the action of the valve for a very short
time. This is what appears as a ‘plop’ on
the tape. If a resistor of great enough
value ig placed in series with the grid, it
will limit the grid current, The charge on
the grid-coupling ecapacitor is decreased
and so is the bias on the grid. If E, in the
diagram is large enough, the plopping
should stop. I have solved the problem by
replacing &, (which had a value of 1000
ohms) with a 2200-ohin resistor. The owner
of the reecorder has noft complained since.
I hope that this hint may help some ex-
perimenters to get rid of this annoying
noise by trying different values for R,.”

Taping Old Phono Records

Q. I am trying to tape a collection of
classical 78's recorded by celobritics of the
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tast three decades, but unfortunately I can-
ot eliminate the excessive serateh and hiss,
although I have iried everything lo my
Lnowledge. Slightly better results are ob-
tained when I tape ihe records with one
maching and copy this tape with a second
machine. I have my audio preamp set to 78
equalization and the treble filler in the
H000-cps posttion when I copy the records.
Your advice will be appreciated.

A. First, let me give a probable reason
why you eliminate at least a slight amount
of noise by retaping, Hach time you record
and play back at 7.5 ips, you get a sharp
loss beyoud 15,000 eps. Actually, the loss
starts before 15,000 cps but is not pro-
nounced on a single gyele of recording and
playback., When you go through two such
cyeles, the treble loss prior to 15,000 cps
starts to become significant. On the other
hand, if you go through too many such
cycles, you will pick up enough tape hiss to
Lbeecome objectionable.

The records you seek te copy probably
do not have appreciable audio content
above 7500 eps and perhaps not even above
5000 eps. Therefore you want to use very
sharp filtering above 7500 eps or possibly
above 5000 cps.

The treble cufoff filter in an audio pre-
amp is generally located at a point beyond
the tape output jack, so that it does not
affect the signal fed to the tape recorder.
The treble filter is effective ounly when you
are playing back tbe tape. T suggest that,
for one thing, you turn the filter switeh
to a cutofl frequency lower than 9000 cps.

To take advantage of the treble filter in
recording you would have to obtain the sig-
nal from the regular output jack and feed
this to the tape recorder.

A tape playback head makes an exeellent
gsharp eutoff filter in the proper circum-
stances. Qutput of the head rises with fre-
quency, eventually approaches a maximum,
and beyond this maximum drops 25 db or
nmore within one octave. The frequeney of
maximum response depends on two things:
tape speed, and gap width of the playback
licad. By choosing a suitable tape speed
and, if possible, a playback head with a
suitable gap width, you can obtain very
sharp cutoff action. As a first guess, it
seems that if you employ the 3.75-ips speed
and have a gap no narrower than 0.00025-
in. (until 2 or 3 years ago most gaps were
of this width or even wider, althongh mod-
ern heads now boast gaps of about 0.0001-
in.} you ean aceomplish your purpose
completely or substantially., The frequeney
at which the playback head has maximum
response can be approximated by the for-
mula f:'—}'_;—(r,—,
tape speed in inches per second, and @ is
gap width; the factor 0.9 allows for the
typical difterence hetween the physieal gap
width and the magnetie gap width (the lat-
ter, due to imperfections in head construe-
tion, is always somewhat greater). On the

where £ is frequency, S is

www americanradiohistorv. com

hasis of tape speed of 3.75 ips and a
0.00025-in. gap, it may be calculated that f
iz G750 cps. At this frequency there will be
about 4 db loss in playback. At half an
ociave above this frequeney (about 10,000
¢ps) there will be about 8 db loss. By
13,500 eps, respouse will be down 25 db or
mMOre.

On the other hand, if you play back at
3.75 ips with a modern head having a gap
of about 0.0001 in. you won't obtain appre-
cinble playback losses until about 16,000
Cpa.

1]'(0\\'@\'&1‘, vou can get sharp treble losses

in the recording proeess, provided that you
reeord at 3.75 ips. These losses do not de-
pend uporn gap width, but upon magnetic
phenomena associated with the tape. At
3.75 ips, the recording losses become quite
enormous above 10,000 eps or thereabouts,
much too great for treble equalization to
cope with them suecessfully. If you in-
crease bias eurrent beyond the value recom-
mended by the manufacturer, these treble
losses inenrred in recording become all the
greater. Therefore, if you do not get enough
treble cutoff by recording in the normal
manner at 3.75 ips, you ean further your
purpose by inereasing bias current. How-
ever, make sure you know what you are
doing so thaf you can subsequently restore
bias eurrent to its normal value. Usually,
this requires test instruments.

Before going to such lengths as substi-
tuting a 0.00025-in. playback head for a
0.0001-in. head and changing bias eurrent,
simply try recording and playing back at
3.75 ips, deriving the signal from the regu-
lar output jack of the audio preamp, with
the treble filter set to a low cutoff fre-
quency. By retaping, you can get additional
noise rednetion.

Taping Heartheats

. Some writers elaim that they can put
ligartbeats on tape. Does that call for a
special microphone or the use of a special
inglrument?

A, I understand that Altec-Lansing
makes a speeial microphone for the pur-
pose of picking up heartbeats, which eon-
tain ecomponents of very low frequency. 1
suggest that for further information you
write Altec-Lansing at 1515 South Man-
chester, Anaheim, California.

The tape recorder to be used in such an
application should be eapable of recording
very low frequencies. This might require
some slight changes, such as substituting
coupling capacitors of larger value for
those presently uwsed in the tape machine.
Attention would also have to be given to
playback equalization, to make sure that
bass boost is extended to the lower limit
of fhe audible range. A number of fape
machines do not provide complete equaliza-
tion at the low end, enabling them to re-
duce the problem of hum in playback. Of
course your tape machine should have a
very low hum level to avoid interference
with repraeduetion of the heartheats.

Microphones

Q. I would like to buy a micraphone with
response plus and minus 2 db belween 80
and 36,000 eps. Can you recommend some-
thing?

A. I doubt that you will find any model
of any brand of microphone with such re-
sponse. In a condenser microphone, if you
are willing to spend about 300 to $400,
you might find something with response
flaf within 2 db between 30 and 20,000 cps.

ZE
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And what response! Kopak Sound Recording
Tape is designed to give you unexcelled tone
reproduction over the entire audio range from
40 to 20,000 cycles. This response provides
vibrant sound reproduction lost in some other
tapes. Kobak Tape has a coating uniformity
that never varies more than plus or minus
.000014 inch. Without such uniformity you
can expect a loss in high frequencies that
can only be compensated for by setting bias

AUDIO e DECEMBER, 1562

YOu SPPI.Y THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE

incorrectly. Result? Distortion! Kobak Sound
Recording Tape is lubricated on both sides
to minimize head and tape wear. That's not
all. Kopak Tape has maximum freedom from
drop-out plus a smooth flexibility that in-
sures intimate contact with the heads. The
tape reel practically threads itself and has a
built-in splicer. Make your next reel Kopax
Sound Recording Tape. it's as good as your
favorite color film!

www-americanradiohistorv. com
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TRARE MARK

BEastman Xodak Company MOMLXT

EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y.
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Series Feedback

GEORGE FLETCHER COOPER

The classical formula for feedback conceals a factor which may
lead to transient intermodulation, especially in transistor amplifiers.

pp = pl (1= pP)

AM UTTERLY BORED with this quotation

whieh T have read and written count-

less times. It is not even eompletely
true. These statements are caleulated to
attract the attention of the reader and to
serve as a rather vielent introduetion
to some considerativn of the transient
behavior of feedback amplifiers. Just
how important the effects we shall be
considering are in the aectual nse of
amplifiers is rather diffieult to assess
beeause in general anyone who is ser-
tonsly concerned with really hich quality
reproduction makes nse of equipment
which is never fully extended. This
meanz tiat there is no need to examine
critically the limitations of the equip-
ment. The only thing is that this is not
good engineering: the system should do
what you want it to do and very little
maore, Af'ter all, you do not run a 10-ton
truck just to bring the groceries home,
although I'm sure there is at least one
man in Defroif trying to do the equiva-
lent for the 1964 models. We shall be
facing the problem more seriously soon,
as we try to get high fidelity in tran-
sistor amplifiers. Tt is going to hurt,
berause we moved up to decent quality
with tulies by easy stages with the pro-
fessional equipment leading the way:
transistor amplifiers must come right up
to our present standards at once if we
are to take them seriously.

Transistor power amplifiers of the
10-20 watt elass are not too diffienlt to
design and build. The problem is achiev-
ing low distortion. Unless the transis-
tors used in the ontput stage arve ex-
traordinarily expensive the designer is
faved with a frequeney cut-off some-
where in the range hetween 4000 and
10,000 eps. In general, the less power he
asks for, the higher the limiting fre-
quency. This limiting frequency domi-
nates the whole design of the feedback
loop and the over-all result is that we
are forced to design transisior ampli-
fiers very much nearer to.the actual re-
quirements heeaunse we must pay very
mueh higher penalties for overdesign.

We must now eonsider what happens
when we apply a large signal to a feed-
hack amplifier. Sinee we are engineers
we shall use a square-wave input to he-
gin with but the implications of vlher
waveforms will be examined later. We
shall first of all disconnect the feedback
so that we get from the input shown in
(A) of Fig. 1 the ontput shown in (B).
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(A)

(8

H |

Fig. 1. The input square wave {A) is de-
layed cnd rounded off (B) before it
reaches the output.

(A)

(B)

27

Fig. 2. As the initial signal goes through

the amplifier and is fed back, the first

passage resulfs in an input {(A) with a
corresponding output (B

i

Fig. 3. When the signal shown in (B} of

Fig. 2 gets through the feedback path

{second time around) the total input has
the form shown.

Beeause the amplifier has a limited band-
width the output lags a little behind the
input and does not rise instantly to its
final value.

Now let us conneet the feedback loop
and let us assume that it has a com-
pletely flat frequeney response. What
we see in (B) is returned to the input,
so that for this first trip the input will
become something like the shape shown
in (A) of Fig. 2 except that I have not

rounded off the corners. It we were to
have this waveform we should obtain the
cutput shown in (B) of Fig. 2. But if
this were the output, the input would
be the combination of this (multiplied by
the feedback coefficient () and the in-
put of Fig. 1 and would look something
like the waveform shown in Fig. 3.

I have varried this exoreise throngh
to the point where it reveals the basie
characteristics which are developing. We
gee the growth of that characteristie ring
which we often observe in earrying ont
square-wave tests on feedback ampli-
fiers and I do not think it unreasonable
to guess that if we went round the loop
o few more times the number of oseilla-
tions in the ring would inerease in pro-
portion. We Lknow that in amplifier de-
slgn  we modify this ringing
characteristic, usnally by inereasing the
teedback at high frequencies so that any
tendeney to homp upwards in the over-
all frequeney characteristie is controlled.

We see also that the feedback does
not have any effect on the amplitude of
the signal applied at the leading edge of
the transient. It is a matter of detail
whether the system later moves mo-
notonically or by an oscillatory path to
the final state: the leading edge is un-
affected, What is more, thiz is a neces-
sary condition for the amplifier to be
stuble. T do not propose to go through
this in any detail but you will find it in
Wiener's “Cyberneties” (MLILT. Press
and John Wiley). The analysis is {for a
perfectly general system which delays
the input f(¢} to give an output of
f(t—7). In this ¢ is restricted to being
less than the value corresponding to
sow beeanse no one knows what the sig-
nal is going to he in the future. By con-
sidering a pulse signal which comes out
after a first travel as @,f(t—7) and as
wif (f—7) after & times round the loop
we c¢an progress rapidly to a general
funection of the form

LT

=

a(t) f(1--T1)dt
&

What Wiener does now is convert this
to a frequency plane characteristie plot
and thus reach, in the end, what we call
Nyquist’s eviterion for stability. For a
feedback amplifier to be stable it must
have this characteristic of relying on
the past and it must rely on the past
in a rather restricted way. The way we

{ Continwed on puge 69)
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David Izenzon is performing Scianni’s Horizon South, written “‘for contrabass and elec-
tronic mutations.”

contrabass with AR=-3°s

The AR-3 loudspeakers on stage at New York’s Town Hall were chosen because they
have a musical quality that makes them particularly suitable for working with the live
instrument.

AUDIO

AR speakers are often used professionally, but they are designed primarily for natural
reproduction of music in the home. They are on continuous demonstration at AR Music
Rooms, on the west balcony of Grand Central Terminal in New York City, and at
52 Brattle Street in Cambridge, Massachusetts.

Prices are from $89 to $225. Literature, including a list of AR dealers in your area, is
available on request. We will also send a brief description and order form for two books
on high fidelity published by AR.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge 41, Massachusetts

DECEMBER, 1962
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A High-Quality Transistorized
Stereo Preamplifier

The complete cirenif of the stereo pre-
amplifier is shown in Fig. 3. As already
indicated, only EIA standard-value com-
ponents are used throughout. Low-noise
metal-film resistors are employed in the
first stage circuit. To insure identieal
frequency response curves of the two
stereo channels, 1 per cent components
should be used in the frequency-deter-
mining feedback networks. Higher-toler-
ance elements may be used if they are
seleeted for correct values. For the rest
of the eircuit 5 per cent components will
adequately serve the purpose.

Very-large-value capacitors have heen
selected for the filter in the collector

ERHARD ASCHINGER

PART TWO OF A SERIES
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Fig. 4. Schematic of one low-pass filter element.
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Fig. 3. Schematic of the stereo preamplifier.

36

supply filter section to eliminate hum
completely,

The voltage gain of each amplifier sce-
tion is adjusted fo exactly 31 db at 1000
cps by means of the level controls, Ly
and Lp.

SUPPLY VOLTAGE RIPPLE FILTER

The preamplifier is powered by a
transistorized regulated power supply
with an omtput voltage of 27 v d.e. A
special low-pass filter seetion provides
for the different collector voltages re-
quired by the individual amplifier stages.

Instead of filter chokes, transistors
have been employed as series elements
in the filer circuit, since they are much
smaller, cheaper, and completely insen-
sitive to magnetic fields. The most im-
portant advantage of & transistor as a
filter element, however, is, that ifs d.e.
resistance may be adjusted to any de-
sired value within a wide range, while its
a.c. resistance is at least one order of
magnitude higher.

Figure 4. shows the basie cirenit ar-
rangement of one element of the filter
ckain. The required operating point is
obtained by applying constant-voltage
bias to the base of the transistor by
means of a voltage-divider potentiometer,
Both collector supply and base bias volt-
ages are well fillered by large-value
capacitors. For adequate d.c. stability of
the n-th filler element the relationship
Ispn=5|-Iy,| must hold. Assuming
that ~ I, ~ Iz, and that the average
d.c. current amplification factor of the
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25,000 PEOPLE SEE UNPRECEDENTED DEMONSTRATION OF
ACOUSTECH [—THE SOLID STATE STEREO POWER AMPLIFIER
SOME SAID ““"COULDN'T BE BUILT"

B0 e BN

SN
B e R

A fascinated audiophile at the 1962 New York hifi show observes the re-
markable square wave response of the Acoustech | (the bottom pattern is

the 20 KC output of the square wave generator..

.the top wave is the

output from the Acoustech 1),
Acoustic Technology Laboratories introduces the first quality solid state stereo power amplifier
— an amplifier capable of exceeding the most rigorous performance and reliability stand-
ards. Combining expensive all-silicon (Beta cutoff above one megacycle) output stages and
direct coupled circuitry throughout (no output or driver transformers), the Acoustech | provides
low distortion, high damping (better than 50:1) and superb transient response. This new stand-

ard of performance is accompanied by immunity to a variety of operating abuses . . .

no load,

capacitive load, shorted speaker leads and switching transients which can disable many vacuum

tube amplifiers have no affect on the Acoustech I,

SOME INNOVATIONS OF ACOUSTECH |

See iliustration below)

1. SILICON OUTPUT TRANSISTORS IN PUSH-PULL PAR-
ALLEL CIRCUIT give extended response (Beta cutoff above
one megacycle) for perfect reproduction of music transients.
2. HEAVY MIL-SPEC GLASS-EPOXY CIRCUIT BOARDS
for complete immunity to vibration and thermal changes.
3. MASSIVE, SHIELDED POWER SUPPLY permits a guar-
anteed rating of 40 watts per channel steady stafe with both
channels operating simuflaneousty (8 to 16 ohms, 20 to 20,000
cps). 4. GIRDER CONSTRUCTION, HEAVY GAGE ALUMI-
NUM found only in the most advanced scientific instrumen
tation.

MINIMUM SPECIFICATIONS: 40 watis per channel,
rms, both channels operating simultaneously, de-
livered 8-16 ohms, 20-20,000 cps, with less than 0.85%;
harmonic and IM distartion (IM measured with 60 and
6000 cps tones mixes 4:1) at rated output; Rise time
1.75 usec; Frequency response -4, —1 db from 3.5
to 100,000 cps; Dimensions 153% " wx5” hx127;$395
including cage (slightly higher West of Rockies).

ALSO COMING IN DECEMBER: Acoustech 1l Solid
State Stereo Decade Control Center. To obtain the full
benefits of Acoustech’s solid state circuitry, use the
Acoustech | with the Acoustech ll. Approximate price
of Acoustech !l: $295 (Slightly higher West of
Rockies).

IMPORTANT OFFER Fill out this coupon for complimentary
copy of Acoustech’s new booklet *Why Solid State Amplifiers
Can Sound Better.” Also included will be detailed information
on both the Acoustech | and Il and a list of dealers from whom a
demonstration can be heard.

It. TQ: Acoustic Technology Laboratories, Inc. Dept. A-12
139 Main Street
Cambridge 42, Massachusetts

ALSO ENCLOSE NAMES OF INTERESTED FRIENDS

COMING ... ACOUSTECH il SOLID STATE STEREO DECADE CONTROL CENTER

AUDIO e DECEMBER, 1962
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Fig. 5. Hitatchi 2N217 collector characteristics.

transistor type to be used is «,= 3y
—dp
== 85 the maximum permissible resistance
value of the base voltage divider may
be determined with sufficient accuraey:

Ve
on -
Hrr N le gy T 17
o
- ¥ n

[v, A, ohins]|
Eou

The emitter current in the n-th element is
Ip o=1I,+1,.,, and its total current drain

The eollector supply voltage and eur-
vent values required by the individual
amplifier stages ave shown in Table 1.
From this the operating points of the
filber transiztors and the resistanes
valiues of the basze voltage dividers may
he determined.

Blement = Vi, =210 v, - Fp =190 v,
_21
W
= 356,000 ohnis, For inereased
stability a 50,000 ohm poten-
tiometer will be used for 7,

Ipo=T.=10mA, R,

i 91
F o = e
I s =Nl ot o — + L0 = 142 mA
tot n (Fips il e =
£, a0
140k T T
| e
= =1 T s ——
1704 : i ’ T |
| LA |
i Al
10k == g
2 ' /
g | 101 5 S ) AN O I I
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Fig. &. Input resistance vs. frequency.
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Fig. 7. Frequency response,
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TABLE |

SUPPFLY VOLTAGE AND CUREBENT VALUES

Stage 'Ev‘;i‘s] [n-lnAl Filter Cireuit Terminal
1 19 1.0 [
2 21 2.6 E
3 25 16.0 A

Klement B V=250 v,— Fp,=21.07v,

fpp=26+142=4.02 mA, R,
b0l e
17 A 105,000 ohws.

Again, a 50,000-ohin poten-
tiometer will he used.

2 4102 = £52 mA.

al

Klement A t— Vi, =270 0, - Vp, =250 v,
Iz,=106.0+4.53=20.52m4,

i}
R, = 17 ——

L =

2052 22,400 ohms.

Elsing n 20,000-ohm poten-

: : 27
tic sfer, we oot T =
inmeter, we g fota ™ 5y
+ 20052 = 21.87 mA.

Almost  any  general-purpose  pnp

fransistor type may be employed in the
filter eirvenit. I'or his own version of this
unit the author selected Hitachi 2N217
transistors for all three filter stages.
The maximum ratings of the 2N217 are:
— Fep=20vymax, [,=70mA max, Pg=
150 mW max at f,,,,=25 deg. C. The
common-emitter d.e. current amplifica-
tion factor is a, = 85,

The operating points of the mdividual
filter stages according fo the above eal-
culations are shown in the collector char-
acteristies of the 2ZNZ1Y, Fig. 5. Ifrom
these, the a.e. and d.e. resistance values
ol the {ilter transistors may be de-
termined. According to the position of
the operating point the d.e. resistance of

~VFer
-1

The a.e. resistanee can be determined
from the slope of the collector charae-
{eristic in the operating point, since this
represents  the collector-to-emitter ad-
mittance &, = _\bf,_-
BT
Replacing the characteristic euvve by its
tangent in the operating point, we get

o stage is Rpyp=

I = constant.

- AV
o= A—IC -
The resistance values thus determined
are:
2.0 : 0
A Rpye = 5053 10% == 97.5 ohms
5.0
B i3 > 1 = 3300 ohms

B: Rpe= 995 ohms
R e = 3800 chms

C: Rpye = 2000 ohms
R 4 == 9000 ohms

It ean he seen that the a.e. resistanece

(Continued on page 70)
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When a very small boy has his hair cut, the clippers make
a harsh buzz—a nervous, exciting sound. Yet the same ma-
chine gives off only a dull hum when it's used on a man.

The unfortunate part is that once you've heard the dull
hum, you never get to hear that exciting buzz again. No
matter what. Even Audiotape can’t record it.

Audiotape can (and does) take care of everything else
that adds to listening enjoyment. It gives you clarity and
range, freedom from noise and distortion and unequaled
uniformity, reel after reel. All you have to supply is the point
of view. Audiotape does the rest, and does it superbly.

Whether you're taping a barbershop quartet or a hun-
dred-voice choir, there's an Audiotape exactly suited to
your needs. From Audio Devices, for 25 years a leader in
the manufacture of sound recording media—Audiodiscs*,
Audiofilm®* and . . .

TRAJE MARK

“it speaks for itself’

AUDIO DEVICES INC., 434 Madison Ave., New York 22, N.Y.
Officesin Los Angeles = Chicago « Washington, D, C.

*TRADE MARK
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HARMAN-KARDON GALAXY SERIES
handles more sound jobs, large or small,
easier and at less cost than any other
packaged public address amplifier!

B You select exactly the number of channels, types of
inputs and the power you require to fit each job! You buy
only what you need, use what you buy . . . never any waste!

B Expand or modify a system, anytime, with simple mod-
ules that install in minutes. Regardless of whether it's
channels, inputs or power! System never obsoletes!

W Apply compression or full limiting to any desired chan-
nel, on any kind of program source. Or, alternately, apply
limiting action to the entire program mix. Eliminate com-
plaints about sound being too loud or too low; reduce the
number of microphones and channels needed to achieve

group coverage; prevents sound output exceeding point
of feedback howl.

W Introduce beep, warble or continuous tones—all three
if you wish—to signal time periods, fire, forced or un-
authorized entry, occurrence of any disaster or emer-
gency ... even 1o signal rain, temperature, water level or
other possibly significant conditions. And vou can intro-
duce these signals manually, or remotely and automati-
cally... even if the amplifier is turned off! Now a sound
system can more than earn its keep by doubling as an
operation and safety aid.

N Employ ‘“precedence” mode of operation, with local
manual switch or remotely and automatically; complete
cut-out of unwanted signal or any blend of the normal and
precedence signals. Now you can have all-call, emer-
gency messages, tone signals, periodic sales messages,
etc. ... as an integral part of the regular sound system.

B Monitor headset jack and monitor volume control ...
plus space and facilities on the front panel for plug-in
monitor speaker or VU meter. Takes the guesswork out
of system adjustments; detects and isolates program
problems quickly.

R Complete remote control facilities are provided . . . for
control of program levels, putting the system on “stand-
by" or turning the system on and off. Place the equipment
where it ought to be, control the system from where it's
most convenient.

N Professional performance, quality and construction
throughout. Power ratings are given at 1% T.H.D.—the
industry practice for packaged amplifiers is twice this dis-
tortion. Power band-width, hum and noise level and regu-
lation are exceptional...as good as you might expect
from “high fidelity” amplifiers. Parts are conservatively

AUDIO e DECEMBER, 1962

operated; tubes are run well within manufacturers' toler-
ances for greatest reliability and life.

¥ Plus many other special operating and installation ad-
vantages, such as: output to a tape recorder, independent
of tone and master volume controls; four position Lo Cut
Filter; bridging In-Out connections; on-chassis sockets
for plug-in low impedance mike and line input trans-
formers, phono and tape equalizers; both balanced and
unbalanced 25V and 70V constant voltage outputs; choice
of flush-panel, cage or rack-mounting facdmes . and
numerous other features.

PREAMPLIFIER-MIXER — accommodates
up to 8 channels; includes VU Meter, line
amplifier and power supply.

POWER BOOSTERS—
available covering the
range from 40 to 200
< watt performance.

REAR VIEW 40-50 WATT
GALAXY—note modular con-
struction and arrangements of s

inputs. Other models: 75-85 watt :Aﬁgjl ¥ o
and 150-200 watt output power. - i =

AND DOLLARS-PER-WATT PRICES THAT DEFY COMPETITION!
Mo matter hew small or how big the sound system you contemplale, you owe
it to yourself to invesligate the Harman-Kardon GALAXY Series before you
buy. Use the coupon to get Free “‘Sound Headquartars" Decal that helps
identily you as a source of quality sound equipment ... plus all the facls
on GALAXY!

.
I |
| i
I I
| |
| !
| HARMAN-KARDON INC. Commercial Sound Division I
} 55 Ames Court, Plainview, L.I,, N.Y, DEsk B-12 =
| ]
| I
| |
| |
I |
I |

Please send literature on the gaLaxy Series immediately.

address
city state N
kardon
4]
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DUAL STEREO TAPE RECORDER,
MODEL TG125K

Dual of West Gernmiany, which hias won
acelaim  for its veeord changer, has re-
cently mtrodnced into this country a stereo
quarter-track tape recorder calculated to
uphold the company’s reputation and make
audiofans take notice. Compact, and quictly
attractive in appearanee, it hns most of the
features the serions home reeordist is apt
to need, plus performance that, over-all,
places it in the select category of home
tape recorders consistent with Ingh fidelity.
It can record and play stereo in two direc-
tions of four mong tracks.

Rarely if ever does a new product make o
perfect seore on its intial appenrance, par-
tienlarly 1 produet as complex as a tape
machine, Dual iz almost an exeeption to
this rule. We do have three criticisms
which we will talk about later. It should be
noted that our unit was apparently one of
the first off the production line and subse-
quent units may be immune from these
eritielsims,

The Machine

The Dual has a single motor, with rubber
belts driving the capstan and the reels. A

r
LE

single record-playback head is used so that
it is not possible to monitor the tape while
recording. This is the only design departure
from customary professional practice. The
erase head has dual gaps (fonr gaps in all,
sinee it is a stereo hend) for improved
erasure, The machine operates at 7.5, 3.73,
and 1.874 ips, shuts off antomatically when
the tape runs out or breaks, has a 3-digit
foolage counter, is equipped with an TM84
nugie eye indicator (two bars that come
togetlier at maximum permissible recording
levely covering a substantial range of
about 20 db, and has perfectly straight in-
line loading that caables the tape to be
inserted or removed with complete ease,

Operating modes are controfled hy seven
pushbuttons: fast rewind, fast forward,
start, stop, playback, microphone-record,
and radio-record. All exeept the last two
buttons are plensantly easy to push down;
the aetion is gentle hut positive. Consider-
ably more effort is required to depress the
two record buttons: the designers have
done this deliberately to reduce the chance
that the operator will aceldentally put the
machine in the record mode, which might
spoil a valued tape. Furthermore, the ree-
ord huttcnsg cannot be depressed unless the
stop button is simultancously in the down
position.

Fig. 1. Dual stereo tape recorder, Model TG125K.

42

A “track selector” switch governs _t'hl:
choice Detween mono and stereo operation.
The switelh has three positions: stereo, 1,
and 2. Tn stereo position, both gaps of the
record-playback head are cmp_lqycd for re-
cording or playhack, In 1)031t_1011 1, only
the upper gap is activated and is com_;(-cte(i
to both input channels during recording or
both output channels in playback. Tn posi-
tion 2, only the lower gap is employed and
is connected to both chammels. The crase
head, of course activated only in recording,
has both of its dual-gaps operating 1n
sterco position, and either the upper or
lower dual-gap operating in position 1 or 2.

The Dual has not ouly the customary top
cover but also a bottom one, eaeh containing
a speaker; naturally, both covers are re-
movalle, Henee the Dual eonstitutes a fully
self-contained recording and playback sys-
tem with complete portability. The sound of
the speakers is relatively good—reasonably
smoath amd well-balanced, When recording,
the ineoming sound ean be monitored
through the speakers. Speaker volume can
be balaneed through a balanee control. A
set of four pushbutfons provides equaliza-
tion of the signal fed to the speakers but
has no effect on the fregueney response of
the sipnal being recorded or of the play-
back signal fed to an external audio sys-
tem. The equnlization buttons are marked
“orchestra,” which gives nominally flat
acoustic response; “hass,” which gives very
pronounced bass emphasis down to about
100 ¢psg, but not lower in order to avoid
injury to the small speakers; “low," which
sharply attenuates the highs: and “jazz,”
which sharply aceentuates the highs.

The Dual does not permit true sonnd-on-
sounr recording. This requires two things:
1. That 1 maehine be able to record on one
track while playing back the other; 2.
that a maechine be able to record simul
taneously from a microphone and from a
high-level source. The Dual ean do neither.
However, it permits something akin to
sound-on-sound by meuns of a key labeled
“trick” and described in the instruetions as
a “stereo dubling key.” With the machine
in the playback mode, and the triek key
in the down position, you can push the
record buttons without activating the erase
head. Accordingly, you ean superimpose a
new recording on the tape without erasing
the prior recording. However, we found
that the level of the first recording was
appreciably reduced when the second re-
cording was superimposed.

Separafe gain controls are provided for
recording and playback. The recording con-
trol operates on both chamnelzs simulta-
neously. Ho does the playbaek control,
which affects only the signals going to the
self-contained speakers; the ontput sig-
nals to an external system are unaffected.
These signals are about 2.5 volts, when the
tape has been recorded at maximum per-
missible level, which is enough to drive any
preamp or power amplifier,

Input and output jacks are of the Euro-
pean type, which resemble the Cannon jacks
employed in 108, professionnl equipment.
There are three input jacks, marked radio,
microphone, and phono. When the record
button marked radio is pushed down, this
feeds the signal from both the radio and
phono jaecks into the record amplifier (ac-
cordingly, there is a mixing faeility of a
erude sort, but one then faces the problem
of the two sourees loading each other, with
possible deleterious effects in terms of dis-
tortion and frequency response). The miero-
phone input provides adequate gain for a
signal as low as 2 mv. Curiously, the radio
input does the same. The phono input,
however, requires a signal of about 0.1
volt. The radio input provides a load im-
pedance of 22,000 ohms, while the phono
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MODEL 780 FM Multiplex Stereo
Tuner. The ultimate instrument for
receiving FM and FM Multiplex
Stereo broadcasts. Contains PiLoT’'s
revolutionary signal sampling Mul-
tiplex circuit for perfect FM stereo
channel separation (better than 30
db) across the entire audio spec-
trum. Features Prior's exclusive
Automatic FM Stereo Indicator that
eliminates all guesswork in finding
FM Stereo broadcasts. FM sensi-
tivity (IHFM): 1.8 microvolts; cap-
ture ratio: 1 db; frequency response
{*1 db): 20-20,000 cps; FM detector
bandwidth: 800 kc; FM IF stages:
four; harmonic distortion 0.2% at
100% modulation. Has built-in line
cord FM antenna plus terminals for
external 300-ohm balanced antenna
and 72-ohm coaxial cable. 199.50,
less enclosure [metal enclosure: 9.50
extra;walnutenclosure:22.50extra).

MODEL 248B Integrated Stereo
Amplifier. A 74-watt stereophonic
amplifier-preamplifier that takes up
where others leave off. Only 0.1%
harmonic distortion (IHFM]); fre-
quency response (=1 db): 5-50,000

cps; hum and noise: completely in-
audible (80 db below full output).
Speaker outputs per channel: 4, 8
and 16 ohms plus STEREQ-PLUS
CURTAIN OF SOUND connections
(a pair of center speaker connec-
tions delivering a signal that is the
sum of Channel A and B). Outputs
for tape and headphones. 7 pairs of
inputs. A total of 13 front and back
controls and switches including
separate bass and treble controls,
scratch and rumble filters, stereo
balance, tape monitor, mode and
automatic shutoff. 269.50, less en-
closure (metal enclosure: 9.50 ex-
tra; walnut enclosure: 22.50 exira).

MODEL 746 FM Multiplex—AM Stereo
Receiver, The perfect electronic “heart”
for your high-fidelity stereo system—an
AM/FM stereo tuner, a 60-watt stereo
amplifier and a stereo preamplifier. With
Automatic FM Stereo Indicator and pre-
cision AM/FM tuning meter. FM section:
FM sensitivity: 1.8 microvolts {IHFM);
harmonic distortion at 1009 modulation:
0.296; stereo separation across the entire
audio spectrum: better than 30 db; AM
sensitivity: 3 microvolts for 1 volt DC.
Amplifier section: harmonic distortion
(IHFM): 0.1%; hum and noise: completely
inaudible (80 db below full output);
speaker outputs per channel: 4, 8 and 16
ohms plus STEREQ-PLUS CURTAIN OF
SOUND connections; tape and headphone
outputs. Preamplifier section features 8
inputs and 14 confrols for complete
stereophonic and monophonic flexibility.
399,50, less enclosure (metal enclosure:
9.50 extra; walnut enclosure: 27.50 extra).

for more information, hear them.

Prrot offers a wide range of stereo components as well as a variety of 3-way speaker systems. For literature, write:

PILOT RADIO CORPORATION, 37-46 36TH STREET, LONG ISLAND CITY 1, N.Y.
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Fig. 2. Record-

playback response
at 7.5 ips with
i - 1000 ¢ps as O-db

IS=l reference.
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input provides a l-megohm load. Accord-
ingly, the high-level signal from the tape
ouf jack of the preamp, from a tuner, and
goon should be conneected to the pheno
rather than radio input. Apparently the
Dual is geared to European rather than
.8, practices.

The output impedance is fairly low,
about 20,000 ohms, permitting up to about
10 feet of low-capacitance cable (25 to
30 pf per foot) to be used without sig-

employed as the first stage both in record-
ing and playbaek: d.c. i3 used here. Al-
though high-quality tape recorders custom-
arily employ two triode halves as a push-
pull osecillator, in order to minimize
even-order harmonie distortion and thereby
decrease noise produced in recording, the
Dual uses a single pentode. The power out-
put stages, which drive the self-eontained
speakers, are single-ended, but feedback is
used to reduce distortion.
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nificant treble loss. Hence the Dual can be  Measurements

located, if need be, a fair distance from
an external audio system to which it sup-
plies a playback signal.

The electronic eircuitry is quite straight-
forward and only a few comments are war-
ranted, In each channel, a.c. is used on all
tube fillaments except an EF86, which is

At 7.5 ips. record-playback frequency
response measured flat within 1 db between
50 and 12,000 cps on the right channel, and
between 100 and 12,000 cyecles on the left
channel. Although response was 4 dbh down
at 50 cps on the left channel, this is within

Fig. 4. Playback
reponse at 7.5

ips using Ampex

test tape No.

31321-01.
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NAB professional specifications. Both chan-
nels were 6 db down at 15,000 cps; NAB
permits response to be down 4 db. Figure 2
shows the measured results on the reeord-
playback test at 7.5 ips, with 1000 cps as
the 0-db reference. :

In view of the very substantial similarity
between channels, record-playback response
was measured only on the left channel at
8.75 and 1.875 ips. Remarkably good re-
sults were obtained at 3.75 ips, and
allowing for the problems incurred when
tape speed is onee more cut in half, nearly
the same can be said for 1.875 ips as shown
in Fig. 2.

Using Ampex Test Tape 31321-01, meas-
urement of playback response at 7.5 ips
showed it to be essentially flat to 7500 cps,
with a mild rise beyond that point, as noted
earlier in this review. At 15,000 cps, re-
gponge was plug 4 db on the left channel
and plus 5 db on the right channel, (see
Fig, 4) deviations that could easily be com-
pensated with a slight touchup of the tre-
ble eontrol in an external aundio system.

Measurement of signal-to-noise ratio,
which generally yields uninspiring results
in most home tape recorders, produced ex-
ceptional results in the case of the Dual.
Including noise produced in recording as
well as playbaek, the signal-to-noise meas-
ured about 55 db at 7.5 ips, about 53 db at
3.75 ips, and 51 db at 1.875 ips; this meas-
urement was based upon a 400-eps tone
recorded at a level produeing 3 per cent
harmonic distortion on the tape. It is in-
teresting to note that in its specifications
the Dual modestly claims a signal-to-noise
ratio of only 46, 45, and 42 db at the three
respective speeds; apparently this is based
on a recording level 10 db below the max-
imum permissible level.

Signal-to-noise ratio was also measured
at 7.5 ips on the basis of noise produced
only in playback, which is the prineipal
limitation in most home tape recorders,
When the tape was not in motion, we meas-
ured about 60 db. The ratio dropped 1 or 2
dbh with the tape in meotion, which means
that tape noise (the tape had previously
been earefully bulk-erased) is the limiting
factor for this machine so far as playback
noise is eoncerned.

Accordingly, noise produced by the Dual
oceurs chiefly in recording. For some rea-
son that the reviewer did not fathom, the
Dual picks up a slight amount of 60-cps
hum in reeording, and this hum slewly in-
creases and decreases in magnitude; at its
low point, record-playback signal-to-noise
at 7.5 ips measured about 59 db; at ifs
high point, record-playback signal-to-noise
measured about 51 db; hence it averaged
55 db at 7.5 ips.

According to the specifications, one
gathers that magic eye closure corresponds
to 5 per cent harmonic distortion recorded
on the tape. Measurement, however, showed
that closure corresponds to 3 per eent dis-
tortion, which is as it should be for high-
quality recording,

It was stated earlier that the erase head
has dual gaps, Better than 50-db erasure
was achieved of a 400-cps signal recorded
at a level producing 3 per eent harmonic
distortion; the remaining sound was
slightly audible. At 1000 cps, over 55 db of
erasure was achieved, and the remaining
sound was completely inaudible, On the
other hand, below 400 cps erasing efficiency
dropped. Therefore the serious recordist is
well, advised, with any machina, to subject
the tape to a bulk eraser before committing
a valued recording to if.

One criticism of those we mentioned be-
fore, concerns tape speed. At 7.5 ips, speed
measured about 4 per cent fast, which may
be noticed by a musical ear when playing
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The JBL LE20 High Frequency Unit with
the ]BL LX?2 Dividing Network matches perfectly...

range
lonudspeakers

low
frequency
drivers

bigh
efficiency
lowdspeakers

Linear-
Efficiency
loudspeakers

The JBL LE20 is a wide-range cone-type high frequency direct radiator which with its companion JBL LX2
network can be used effectively with most top quality precision transducers, low frequency or extended range.
The LE20 is characterized by unprecedented smooth, even, peak-free response from 1000 cycles to frequen-
cies beyond the range of human hearing. The LX2 network is unique in several respects. It offers a choice of
three crossover points—1500, 3000, or 6000 cps. It has a continuously variable attenuaror so that it may be
matched to high or low efficiency low-frequency drivers. Its variable reactance adapts the LE20 to speakers
within the impedance range of 8 to 16 ohms. Complete data will be senc upon request.

JAMES B. LANSING SOUND, INC. LOS ANGELES 39, CALIFORNIA
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prerecorded tape. The measurcment was
made with the power transformer, which
has a variable primary tap, set for 110
volts m.c. When set for 125 volts, speed
was about 3 per cent fast. Posmbly_whcn
the machine has been used for a period of
time it will slow down to more nearly cor-
reet speed.

Another eritieism concerns slightly ex-
tessive treble response when playing a pre-
recorded tape. However, the excess occurs
mainly above 10,000 cps; more about this
later. The other minor criticism concerns
the spindle holding the supply reel. After
several hours of use, the spindle erumbled
off in the fast forward mode. Of course this
made the machine inoperative. From the
nature of the break, and seme experience
with this tape of plastie, we would guess
that the spindle had been damaged in tran-
sit and dido’t reveal the fault until we
started to use it.

Motion was tested by recording and
playing back a 3000-cps tone. At 7.5 ips,
motion appeared exeellent both to the ear
and as viewed on an ocilloseope; the sound
was vory steady, elear, and pure; it was
hard to detect any pulsing. At 3.75 ips
motion appeared fairly good, with pulsing
noticenble. Motion was fair at 1.875 ips.

The Duoal handles tape exeellently, going
from fast forward to fast rewind without
spilling or jerking the tape. Tt starts up
immediately, with very little tape bounce—
noticeable on a steady tone but not on pro-
gram material. Both fast forward and re-
wind times for a 1200 it reel of tape meas-
ured slightly over 90 scconds, which is
fairly typieal for home machines. In each
fast mode, a fairly smooth wind was ob-
tained. During normal operation (play or
record) a4 very smooth wind was obtained.
The machine is quiet mechanically. Really
the only mechanical noise one lears is the
tape brushing past the gnides and heads.

No pressure pads are employed. In this
desirable respect the Dual is very unusnal
among home mnehines, particularly in its
price class. Intimate contaet between the
tape and the record-playback lead is -
chieved by means of a hum shield that is
brought toward the head (without tonching
it) during the reecord of plaxy maode, The
shield has 2 metal flange at eich end that
pushes the tape slightly. past the front of
head. The distance between the flanges is
somewhat greater than the width of the
head. Confact between the tape and the
erase head ia achieved by means of a tape
guide, orientation of the liead, and the path
followed by the tape. During fast forward
and rewind, the tape is lifted away from
the reeord-playback head, but does brush
against a corner of the erase head. Whether
this causes significant head wear was not
checkable in our relatively brief tests, but
seemed rather doubtfuol.

In the final analysis the Dual TGIZSK
is really an excellent machine for the home
recordist and should be serionsly considered
when 4 purchase of a tape machine in this
category is eontemplated. M-21

LAFAYETTE VTVM KIT,
MODEL KT-174

The Lafayette KT-174 is an a.e. VIVM
combined with the funetions of a VOM to
provide a very useful instrument in a eom-
pact package and price. The type of maoas-
urements possible with this instrument in-
clode: d.e. volts in seven ranges up to a
maximum of 1300 volts; low a.c. volts
rms in three ranges up to 0.5 volts; low
a.e. volts peak-to-peak in three ranges up
to 1.4 volts; a.e. volts rms in seven rangoes
up to 1500 volts; a.c. volts peak-to-peak
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in seven ranges up to 4200 volts; chms in
seven ranges up to 1000 megohms; and zero-
center indication in seven ranges from
+0.75 volts up to + 750 volts. .
Some of the useful features of the in-
strument are the large meter face, the casy

aeressibility of the ecalibrating potenti-
ometers (all on the rear apron}, :md_ t}_le
use of a convenient probe with built-in

a.c.-d.e. switell. Two jaeks are provided at
the rear panel which are comneeted in-
ternally to the input to the VIVM thus
permitiing an oscilloscope to he connected
for waveform observation during a.c.
measurements, The audiofan will especiaily
appreciate those terminals because it \'\'iil
make his tagsk easier in most of his testing
and aligning. Tu addition his hurden will
be eased by the zero center indieation
whieh will ecome in handy for some bias
adjustments and I°M diseriminator align-
ment,

Circuit Description

The heart of the K'T-174 is a 12AU7 in
a bridge configuration with a 200-pa meter
conneeted between the plates of the twin

amplify low-level a.¢. voltages before they
are rectified. A special cireuit is incor-
porated to halance out the contaet potential
whieh normally develops in vacuum tube
diodes.

Resistanee measurements are made by
applying the voltage of a D cell (nomi-
nally 1.5 volts) across the unknown re-
sistor and one or more of the voltage-di-
vider resistors. The voltage applied to the
bridge cirenit then will be a function of
the resistance ratio Dbetween the internal
resistors and the unknown resistor.

The power supply consists of a power
transformer which supplies a half-wave
selenium rectifier with RC filtering plus a
neon lamp for regulation. A separate wind-
ing on the trausformer supplies heater
voltage for the 12AUT and the triode sec-
tion of the GBNS.

Construction

The KT-174 goes together very casily
and in less than ten hours if our experience
can be nsed as a guide. The mest difficult
part of the assembly procedure is in wir-

Fig. 5. Lafayette VTVM, Model KT-174.

triode. The fwo tube sections are balinced
for equal plate voltages with no input
sigmal by means of the Briper RAL con-
trol. When a pesitive voltage is applied to
the first grid the current throngh that
tube section is inereased, as is the eurrent
through the common cathode resistor,
cansing a4 deerease in plate voltage of the
first section nnd an inerease in the second.
The potential difference between plates
causes current to flow through the meter.
This procedure for obtaining meter indi-
cation, applying a d.c. voltage to the grid
of the first tube section, iz used in all
funetions. Sinee full-seale meter deflection
is obtained with 1.35 volis, this amount is
the maximum permitted to enter the bridge
circuit. A voltage divider, essentially con-
sisting of a number of resistors in series,
is provided to make sure that the maxi-
muin inpuf in each range develops 2 maxi-
mum of 1.35 volts to the bridge eircuit.
A.c. voltages are not applied direetly to
the divider network, but instead are recti-
fied, peak-to-peak, by meang of the twin
diode section of a 6BNS, a three-scetion
tube contuining two diodes and a triode.
The triode section of this tube is used to
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ing the range switeh. The remainder of
the cirenit iz contained on a printed-cir-
cuit board which is rather simple to as-
semble. The manual is ¢lear and so are the
illustrations. We were especially pleased
by the large pictorials on separate 17 x 22
sheets; they certainly help to locate com-
ponents, and we find it more convenient to
read an illustration hanging in front of us
than one lying on a table with the rest of
the manunal.

Performance

The Lafayette KT-174 is not intended to-
be a laboratory instrument but rather a
general purpose meter which ean be used
for alignment and checking assignments,
We mention this because the +5 per cent
accuracy for the a.c. scales clearly place
it in the general purpose category. On the
other hand nceuracy of this order is quite
acceptable for the serviceman or the audio-
fan who likes to build kits or serviee his.
own equipment. In fact the low a.c. ranges.
and the zero-center indication make it es-
pecially valuable for the audiofan. An-
other valuable asset is the low price tag.

M-22
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...from the world’s most experienced manufacturer of recording tapes
x _ =

r = o= ot #
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portant than ever!

How to avoid “signal spoilers”in 4-track stereo!

Make intimate head-to-tape contact
a certainty with ScoTcH® BRAND
Recording Tapes!

When you lose head-to-tape contact, the result can
be distortion, loss of high frequency signal, even
complete signal drop-out. Now, the narrower tracks
involved in 4-track stereo magnify the danger of
tiny tape irregularities becoming *‘signal spoilers”—
make the assured uniformity of “SCOTCH BRAND
Recording Tapes more important than ever!

Oxide coating techniques used by 3M assure a
smooth recording surface, with coating thickness
microscopically precise. Similarly close tolerances
are maintained for backing thickness, tape width.
Result—identical recording properties, intimate head-
to-tape contact are a certainty, inch after inch,
reel after reel!

High-potency oxides permit thinner, more flex-
ible coatings for sharp resolution, wide dynamic
range, full frequency response. Exclusive Silicone
lubrication assures smooth tape travel across heads,
protects against head wear and extends tape life. To
ensure brilliant, dependable sound reproduction
whether making 4, 2 or full track recordings, play
the favorite . . . “SCOTCH” BRAND.

For free descriptive
literature, write
Magnetic Products
Division, Dept.
MCT122, 3M Com-
pany, St. Paul 19,
Minn.

“SCOTCH™ AND THE PLAID DE-
SI1GH ARE REGISTERED TRADE-

0., ST

FAUL 15, MINN,  EXPORT: 98

PARK AVE.. NEW YORK, CANADA.
LONDON. ONTARIG.

©1962. 34 €O,

IMPERFECTIONS YOU AVOID WITH
“SCOTCH"” RECORDING TAPES!
Oxideflake (photo-micrograph, above)
and backing defect {(below) result in
coating flaws that can interrupt the
head contact of ordinary tape. Now,
4-track sterco makes the uniformity,
the intimate head contact assured by
“Scotcn’ Recording Tapes more im-

Magnetic Products Division gm
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Note: A note from Vox says thet Vor Dowes
£Y, 28 and 28, the complete organ music of
Buxztehude (reviewed last month on P. 70},
are not refssues and will shortly be released
in atereo, They sent us the mong, relegsed
firat. Al For reissues, the compuny says, are
clearly stated zop in the lower lefthand corner
of the album notes. The reissue ideq remains
o good one, given iworthwhile musical mate-
rial. Reissues are almost always dramatically
improved over the {more eppensive) originals.

E.T.0.

Philharmonic Hall!
Brahms: Symphony No. 2. New York
Philbarmonic, Bernstein,

Columbia MS 6374 stereo

Philharmoniec Hall! Who hasn’t fol-
lowed the excitement, sociable and acous-
tica), nttendant on the completlon of
this ultra-modern concert auditorium.
The acoustical arguments still wage hot-
Iy and they will not ceage—for, yon see,
Philbarmonic Hall is adjustable. Wigele
the floating islands, bring up hidden re-
flecting panels behind the stage “grille,”
juggle this, adjust that. This recording
was made 'way back In Tuning Week,
last spring, and much has happened
since, Columbja, for instance, crows
about the superb bass response, Review-
ers almost unanimeusly mentioned lack
of good bass at the Opening Nighta.
Nevertheless, the record proves a lot—
though very little about the hall's “live"
virtues, What It indicates is that the
| Philharmonie may have found just what
it needs—for recording.

The sound here iz immediately effec-
tive, and to my way of thinking, very
zood of its type. Dry, clear, close, warm,
the entire orchestra picked up with
chamber musie eclarity yet corchestral
cxpansiveness,

Moreover, the acoustical impact is the
greater for the musical excltement clear~
ly evident in the playing., The boys were
trying out their new permanent home for
the first time and they worked with
enthusiasm,

Don’t expect this fo sound lke Car-
negle Hall, nor like the local armory or
American Legion homes used so often to
get big llveness into our symphony music.
Nor like the great older haliz of Europe.
This is the new style—both in the hgll
and in the sterep recording itself. Like
it or no, it is probably wlitk us to stay.
And yom won't find & better example of
rapport between the miking and the hall
itself anywhere I know of,

AUDITIES

You're Stepping On My Shadow. Nine
Sound-Stories with Tony Schwariz.
Folkways FD 5582 mono

Tony Schwartz is New York's genius of the
candid tape recorder—and the nation's host
in many an ingenious commercial advertise-
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“RECORD REVUE

Tatnall Canby *

. Edward

ment on radio and TV, made out of his own
sound recovrdings, Kvery week Tony puts on a
short soumd-story at cur munielpal station,

WNYC (I'm on the same station myself).
Here are nine of them, pone of which, an in-
terview with a highly Imaginative Hitle girl
—unrehearsed, of course—gives the fitle to
the dise.

They aren't all of equal interest, though
none of us, I hope, will agree as to which is
best, or worst. But all show Tony’s eown yuick
imagination and his abllity—Heaven knows
how—+to get ordinary people to do and say
things for his mike withont a trace of self-
consciousness, (In this respect he iz truly
candld, whereas the “candid” camera people
are often much less than that.) ‘We have
here a history of m voice—a little girl, first
aged a few bours and then periodically until
nge nine—quite fasecinating, There's a wonder-
ful “Portralt of Linceln,” assorted comment
by the passersby on the great man, including
the carnest misinformation that he was born
in 1449 ! There's a fire io the house—real and
gripping. There are people making amusing
comments about the milllon-dollar picture of
Aristotle Contemplating the Bust of Homer
—na few feet from the pleture itgell in the
Metropolitan Museum. Priceless. Aren't people
wonderful! That's what you'll always say
after a Tony Schwartz recording.

The Heifetz-Piatigorsky Concerts. (Quin-
tets, Sextet, Octet). With Primrose, Pen-
narie and Guests,

RCA VICTOR LDS 6159 (3) stereo

The above is approximately the title on the
album, except that RCA spells it “Quinteties’”
.« . HHere we have The Mozart G Minor Viela
Quintet, the Schubert C Major, with second
cello, the Franck I’ Minor Piano Quintet, the
Brahms ¢ Major String Sextet and the
Mendelssohn Octet for strings and winde.
Quite & parcel. It’s a Soria job, which means
faney album and a big book, black-and-white
and buff, full of snapshots of the artists, the
recording sessions, the concerts. More im-
portant are brief sectlons oo each composer
with excellent contemporary illustrations.

RCA Yietor's theory is, a3 always, that it's
bound to be good chamber music weather
when big-name sole artists get together, They
say 50 here as they did years back with the
“million dollar trio,” sporting some of the
present personnel, and many a buyer will go
along with them, A few of us, however, have
miid reservations in prioeiple,

Yes, these are dynamle, exclting, masterful
performances, That can be expected with the
leadership of those highly gifted old pros,
Heifetz, Platigorsky and Primrose. {(Of the
three, only PPrimrose and his viola are fre-
quently heard in chamber musle performance.)
The "guests,” including midly enough Capitol's
Leonard Pennaric where we would ordinarily
expect RCA’s Artur Rubinstein, go merrily
along with this dynamic lendership.

Nevertheless, this !sn’t really chamber
music. There ls no hiding the sound of an
ensemble of mostly habitual soloists. There
are rough edges, along with authority, There
is a lack of that supreme sacrifice, the per-
fect ensemble blend, that iz the blggest at-
traction of top-gquality chamber music playing.
And one feels, strongly, that thiz group has
marely réhearsed long and faithfully ; whereas

& troe chamber musie group, or at least the
bazic nucleus of it, lives together in music,
fusing its musical identity as closely as any
family group, over months, yvears, decades.
With all this in mind, you'll still enjoy the
album’s broad coverage and, Its outstanding
musical lmpact. But there are more pariect
performances of each work elsewhere, T think.

Tennyson/Strauss: Enoch Arden. Claude
Rains; Glenn Gould, piano.
Columbia MS 6341 stereo

In 1880, Richard Strauss composed pianoe ac-
companylng muste to Tennyson's enormously
suceessful—and now highly dated—"Idy1l" of
1864, "Enoch Arvden.” A strange combination,
but it seems that this sort of thing was
marketable in 1880 for stage presentatlon,
thoughh our present concept of hackground
music was far In the future, The Strauss plano
seore g liguidly sentimental and very Wag-
nerian in its leitmotiv construction, a theme
for everybody, invariably played at the slight-
est mention of ench character, the themes in-
tertwined and developed along witk the people
in the story,

Actually, in recorded form the comblnation
isn't so far-fetched today and the Strauss
muszic is gratifying Straussian, for any ear
that knows the compoeser. The story wis once
a realistic tragedy ; it still can evoke some of
that feeling in spite of its Victorlan frame-
work. Rains i3 a capable reader and Gould
bas an easy aiffinity, always, for late-Romantic
muzie.

The main trouble here iz all Columbia's
fault: the piano, it seems to me, is far too
subordinate, Not only too faint, but off Iin the
background. As in a solo-and-piano sonata,
this work should hiave itz piano and velce on
a tonul equality. It doesn’t here.

MODERATELY MODERN

Prokofieff: Romeo and Juliet; highlights.

Prokofieff: Cinderella; highlights. L'Orch.

de la Suisse Romande, Ansermet.
London CS 6240, CS 6242 stereo

Here fire lostrumental highlights—at length
and considerably more than the wsual idea of
“highlights"—f{rom two of Prokofief's Iate
bailet scores.

Russian bhallets are customarily evening-long
and the musie, by itself, gets to be pretty
longwinded ; it is often padded out, of neces-
sity, This iz no less true of Tchaikowsky than
of Prokofiel many years later. Concert-size
suites have been made again and again, to
adapt parte of the huge scores for straight
listening—"Romee"” provided two conecert
sultes and some extra piano pieces. But where
the full seores are too long for listening at a
sitting, the suites are generally too short by
themselves. Hence these excelent LP "“high-
lightz,” muel more thorough than the suites
heard in concert but with the repetitive
padding bolled out, for straight Hstening.
Short of the nectual ballets on stage, these
give us the truest picture of the musical
worth of the scores.

The earlier work, “Romeo and Jullet™ dates
from 1933, “Peter and the Wolf" time, when
the composer was fresh back in the home land
and trying out his new soft-and-Romantie
style, still sassed up a bit with the Nineteen
Twenties. Prokofiell at hiz best. *Clnderella,’
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composed during the early war vears, shows
4 sadder, wiser man, already beginning to
show a certain decline of forcefulness that
continued, rather poignantly, in his postwar
musie. It is no lenger fresh and snappy, this
musie, and It iz rather too full of ecliches,
out of the Soviet sehool. (You canm hear
“Gayne” and assorted Shostakoviteh if vou
want to.} But it also I8 more serious, more
appealittg, and just as expertly constructed,
a8 “Romen.”

Not a trace, of conrse, of present-day mod-
ernity, which simply did not reach Inte
Prokofieff’s life, Tragic that he did not live
until the times of the recent cultural rap-
prochement that has brought a very consid-
erable interchange of ideas, ¢old war or no,
between Soviet and Western art. Prokofieff
would have benefited enormonsly. Will any
;'u]rreut Russian composer? They are lesser
olk.

Prokefieff: Love for Three Oranges.
Chopin: Les Sylphides. Boston Pops,
Fiedler.

RCA VICTOR L5C 2621 stereo

I'd rather hear the Roston orchestra under
Fiedler any day than under its former cons
ductor, just retired, Charles Munch, (Reser-
vations on the new man, Leinsdorf.) Tedler
is hardly profound but his conducting always
brings out o sprightliness that engages the
musical ear pleasantly,

“Three Oranges” is an early I'rokofieff
work, the young radical at his most snazzy,
first produced in 1921 in, of all places,
Chicago. It didu't do very well in Samuel
Insull’s heavy-handed era, or 20 I'm told. It

thumbs its nosge In all directions, as you'll
guickly hear. You'll fmmediately recognize
the famous and zany March, the only piece

on12"L,

it has never before heen possible for you to hear the thrilling
sound of o rnaster tape — the special tape from which records
are reproduced.

Now you can enjoy this exciting scund en Quarante- Cing Records.

QUARANTE-CING means the highest quality stereo available on disks.
Full 12 inch records of full length performances, never before achieved.
Quarante-cing means a new world of stereo listening for you.

THIS SYMBOL
IDENTIFIES
TRUE

MASTER TAPE
SOUND

P. STEREO RECORDS

ply reach for his 45.”"

""They are characterized by full, brilliani tone,
with a high degree of definilion and ‘air’ about
the instrumenis which is held from the deepest
bass to the highest treble. Channel separation
is excelleni, and the dynamic range is qiiite
impressive. With records such as these, it may
come to pass that when a fidelitarian is asked
to demonsiraie his sound system he will sim-

HIGH FIDELITY

CHABRIER: Fete Polonaise, Espana, March Joyeuse:
to the Dance: ADAM—Si j‘etais Roi:

des Concerts Colonne.

BRAVO TORQ: Exciting bullfight music, Estaban Valdez, Bonda de Corrida

de Cadiz.

RICHARD STRAUSS: Til Eulenspiegel, Don Juan: Rodio Frankfurt Symphon)r
Qrchestra, Otto Ackermann 5003

STRAYINSKY: Firebird Suite. DE FALLA: El Amor Brujo, Norherlunds Phil-
harmonic Orchastra, Walter Goehr 45004

TCHAIKQVSKY: Sleeping Beauty Ballet Suvite, Swan luke Baollet i;élgs

Rome Cpera Orchestra.

Available at vour hi-fidelity comp
for literature. Be sure to include the name of your nearest dealer.

QUARANTE-CING RECORDS

A Division of Audie Repreductions, knc.
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WEBER—Invitation
Pierre Dervavx, Qrchestre
45001

45002

t equip t dealer-—or write

333 Sixth Avenue, New York 14, N. Y.

that managed to stay alive continuously over
the years; the rest iz in the same spirit, Very
vely.

I didn't play *“Les S\.lphldes" but you can
count on a lively playing of that Chopin-
based ballet suite, in the usual Pops manner,

Copland: Appalachian Spring; Billy the
Kid. London Symphony, Dorati.
Mercury SR 90246 stereo

Following hard on last month's Bernstein-
N. X. Philharmenic version of these works, (as
I played rhem, that is), this British record-
ing with the ex-Minneapolis eonductor was an
interesting experience,

“Appalachian Spring” 1 found upusually
moving, with that peculiarly ecalm purity, at
ite beginning and end, most beautifully pro-
jected. It seemed to me, somehow, that here
the English orchestra was “eating up™ a style
wholly American and wholly dignified, which
may have struck them as extraordinarily in-
teresting to play. Copland i a way writes
simple music; but his instrumentation—the
part that hits the players directly—is highly
sophisticated.

On the other hand, for reasons inexplicable,
the much snazzier, more violent, Western-
style “Billy The Kig” is played like a lump
of lend. Well, maybe a Ilomp of soft iron,
then. Here—using my same imagination—I
sensed that the tension of the music, both in
Its lively moments and its gunfire, was some-
how alien te¢ the British players. The shoot-
ing-down of Billy, via drums and rattling ma-
chine pun spunds, is unutterably soggy. The
dissonances sound Iike mistakes. They nren't.

A Festival of French Organ Music (Widor,
Saint-Saéns, Franck, Gigout, Vierne,
Alain, Dupré). E, Power Biggs, organ of
St. George’s, New York.

Columbia MS 6307 stereo

E. Power Biggs hasn’t entirely deserted his
usual field here, “aonthentic” Baroque-style or-
gan playing. This is music from the far
reaches of the late French Romantic schiool, to
be sure, and very much removed from DBach
& Co. But the organ is a big new one (1938)
designed by Iirnest White. Though it is tech-
nically a “Romantic"” instrument—probably
with classic-style stops as well—it is c¢learly
influénced by the Biggs-favored revival of the
old orzans. Colors are brighter, more varled.
gpatial placement 1s dramatie, with three
divisions, right, left and ahead, and in par-
ticular, the organ is voiced to fit the chureh's
acoustles with unusual success; every note
is clearly auodible in the long-period rever-
beration, as with the famous old organs in
Europe.

The Biggs program isn't all heavy ; several
items are nicely humorous and colorful.
Stereo lg in its element hers, too. The three
spreed banks of organ pipes, widely geparated,
are ever o clearly reproduced—not plng-pong-
style, ARBC, but always within the large
gpace, Finally, Mr. Biggs playing, though
perhaps not to the taste of most church
organists, tends to stress sharp colors and
separations, playing down the ublquiteus
swell box effects that ara usual in thls sort of
musgie. Mr, Biggs deesn’t ke swell boxes and
neither do I (Their effect 18 exactly similur to
(he old-lime uxe of cousole doors as volume
controls for thée acoustic and orthophonic
phonographs ) The swell box seemed 2 fine
idea, a century age; somehow we today pre-
fer to hear our volume differences nuturally
produced, by fotual changes ip registration,
changes in the combinations of pipes. That's
a Biggs specinlty, even lere.

MODERATELY OLD

Schubert Songs. Gérard Souzay; Dalton
Baldwin, piano.
Philips PHS 900-007 stereo

It was a pleasure to welcome DPhillps to
our shores under its own label And old to
find in its catalegue the familiar names we've
koown for so long on the Epic label, which
uged to be the Phillps outlet. These new discs
are like Forda with Chevy motors! Mercury
Is now the purveying company, instead of
Columbia. (Mercury is now o Philips acqulsi-
tion, as Capitol is for EMIL)
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@ AU AIDDUTY STEREQCESC IPAFSD 3mh

MOST AMAZING STEREO RECORD EVER MADE! TRIPLE PLAY STEREO

i o

POP-+JAZZ- SWING

THE TRIPLE PLAY MIRACLE . . . a revolutionary innovation in stereo listen-
ing. Using regular stereo controls the listener can create infinitely variable
blends of lilting pop music with spicy jazz; or play back pop or jazz music

SENNY GOLSON

s - The mas
separately. This Triple Play Process offers at least three times more musi- gt Ol @ DAl
cal ententainment than the conventional stereg album! \ / _
Benny Golson has orchestrated and conducted special scores for the e g Apibi S
Triple Play Process. Musicians included are: Bill Evans, Curtis Fuller, i e
Wavyne Shorter, others. il oui.;m::;::m
Selections included are: You're Driving Me Crazy, Out Of Nowhere, Whis- : — - e (_,:;e i
pering, Autumn Leaves, Lover Come Back To Me, Moten Swing, Groovin' s @ pa 3.t
; P . s =)
High, Quicksilver, Ornithology, others. T ‘I‘”m )
Sterec—AFSD 5978 —

I
et NOW ... A NEW KIND OF STEREOPHONIC SOUND AMAZING PRODUCTION!
SOUND EFFEGTS PR-TS"S £y prniENCE UNEQUALLED ON RECORDS! The ultimate exercise in stereophonics!
> US.AIR FORCE F THE AWESOME, DRAMATIC SOUNDS OF THE SPACE AGE: # sveio viewin - ovevoua | A fast-moving, guided
b FIREPOWER | A LISTENING EXPERIENCE WITH STUNNING IMPACT! 4 OTLRRIT A ‘?“r,‘h:"”f*;tme P
Crackling, screaming, roaring, booming sounds of jets, rockets and =‘? | B L: J ﬂ / g[as,gtjg?e'o:nf)nic%ound‘
missiles as they were heard ot the Eglin Air Force Base demonsira- e I SR

e Astounding situational
tion for President John F. Kennedy and the Executive Party. U.S.AF. SPEGT BULAH ’ ;Iereo_ effects t}ave
. : o PR BEN Ingeniously
weapons heard include: B52's, air-to air rockets, Starfighters, szhu DEMU"S‘I‘HA‘"“N et B e
Darts, Delta Daggers, Falcon ond Genie rockets, Hound Dog, Side- precision engineered
winder and Bull Pup missiles, cannons, machine guns and NUCLEAR a snunu EFFEBTS to provide stunning,

EXPLOSION! e gy dramatic entertain-
Slereo—0FS 7012, Mono—DFM 2012 e o ment. DFS 7014

CHRISTMAS MUSIC BOX FAVORITES
DELIGHTFUL! CHARMING! SPECIAL LOW PRICE!

STEREO

Thrismas Yusle B2
umd%ﬁx FADOIES oo

yigELifl S0UND

el ﬂ}‘ AN IRRESISTIBLE SELECTIONS INCLUDE:
e g » SILENT NIGHT
| wmwﬁm% @ CHRISTMAS GIFT ! SILENT NIGHT
| sitent Might - The H 4

| sk The Herzd Angels Smg‘ 1{

g =

MONO or + ADESTE FIDELES
« SANTA CLAUS IS COMING
STEREQ TO TOWN, and others

WMANUFACTURER'S NATIONALLY ADVERTISED FRICE AFLP 1982 {manp), AFSD 5982 {sterecol

SPECIAL! * HARK THE HERALD ANGELS SING
* WHITE CHRISTMAS
* JINGLE BELLS
. @

It's a new beat...a fresh musical diversion. ..
it's BOSSA NOVA!...the new Brazilian jazz creating

musical excitement and interest across the country
JUST RELEASED!

BRAZILIAN
JAZZ '

. LALD scmm[u
Featuring Lalo Schifrin with Leo Wright, Rudy Collins, s
Christopher White and others playing: Boato, Chora Tua Tristeza, cassomon

Poema Do Adeus, Bossa Em Nova York, 8 others.
STEREO—AFSD 5981 /MONO—AFLP 1981

= MEYLYLEE 20 olner rousers

_ LE"EE 3 t[]l:.VEE I].dUUNgE%S at EL DEBKE, Naif Aghy
. LOUNGE bel Pt e o 5 !l movie TemE Hirs, e
g Bs A : ARl EWORLD I% lo Basile & Accordion —Music of the
D atte Welm < e | incuding: Daisy EMEFAON _IIWELIONT THEWE| —Tonight, Ai Di La, Middle East, Ya
: Golden B . 2{ PRl | Cotton & Corn, ' m%g“:sq 'E%EFE" LEAYES| Moan River, Never gg?:::é M]v(e;;:%:r&:
By Five Foot Two, £ Bl fiie siamg| On Sunday, Pepe, :
B e = Railroad. b - ‘x| Maria, others. &Fibdba%r, cﬁ?]?,zi
: e ssmmeasetizws | AF| P 1977/ F| AFLP 1979/ N AFLP 1980/
AFSD 5877 AFSD 5979 A AFSD 5980

For FREE, complete catalogs of records and tapes, write to: AUDIO FIDELITY Inc.
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770 Eleventh Ave., New York 19, N.Y.
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At ﬁr.fst thought, Schubert-lovers may quail
at the idea of a French-type baritone sing-
ing Schubert. Not to mention an English-type
pianist. It is true that Schubert songs in par-
tleular and above all ean suffer when mis-
understood by a non-Germanie artist. Never
fear. This is a superb set of performances,
even though the Souzay voice is not the tra-
ditional sort usunlly heard out of Germany
or Austria. The man is a fine musician, ob-
viously of wide musical understanding and
culture. That's nll we need, 1 have seldom
been so moved as I was by some of these
performances.

Note that the voice is not only controlied
to a frequent pianissimo, but Phillips has
p!aced the singer on a real equality with the
piano—sometimes almost covered by the plano
seund. Precisely right. It’s high time we re-
corded more of our great voices in a natural
perspective and at natural volume, The day
of the close-mike soloist is over—or should be.

Bach: Sonatas and Partitas for Solo
Violin, Arthur Grumiaux.
Philips PH 2-900 {2) stereo.

Terriffic. Arthur Grumiaux, leng known for
hig splendidly musical recordings on the Kpie
label, here reaches ta the heights in one of
the traditionally most difticult violin nssign-
ments In all the Jiterature. And what a re.
cording !

Not only difficult techmically—for the in-
eredible double-stops and multiple volee parts
in thezse works demand fantastic technique—
but even more difficult musleally. Some of
Lhe biggest violinista make hash of the music
simply becaunse they do not hear its Implied
harmonies and the implied complex of musical
strands or lines of meledy, Or if they do,
thelr playing mannerisms may not get the
sense over to the listener, especinlly in terms
of rhythm.

Grumizux has g faultless ear, a perfect and
easy knowledge of the implied harmonic se-
quences and an excellent grasp of the juggling
that keeps up to four musical “melodies” golng
at once in the music. He knows, unlike some
fiddlers, that Bach would have expected an
older type of bow, arched, and undoubtedly
capable of more relaxed three-string and four-
gtring chords; Iike all present-day players,
Grumizux has to swent to get out the Bach
chords ; but he makes It show less than most.
And in mddition, he benefits from the newer
and more tigldly mathematical playing style
in vogue today among yvounger artists of all
typeg, Many an old violin maestro played
these pieces with so much “rubber” in the
timing, so0 mueh rubato, such extra-faney
phrasing, that few listepers could make head
or tail of the rhythms, Grumiaux ploughs
resplutely nhead without frills, but musically,
You can follow the beat and the rhythms with
exceptional ease.

Finally, Philips has given us an ideal big
stereo recording, in a resonant space. IPine
stereo room-sound. More important, a big
fiddl¢ tone and n blending that helps im-
mensely to fuse the sound Into the Intended
harmonies. For these are big pleces, “orches-
tral™ in scope, sketched out in a sort of short-
hand on the sole vielin. A good reverberation
makes chords out of arpeggios that are chords,
implied. In sum, we never had it 50 easy.
Almost anyone who likes a bit of Bach will
enjoy these discs.

Bach: The Complete Brandenburg Con-
certi. Philharmeonia Orch., Klemperer.
Angel 3627 B (2) stereo

A “definitive” recording of the six Bach
Brandenburgs, with their marvelons variety
of instrumental color, their catchy themes
and rhythms, seems to be hailed every year
or so. My last, if I remember, was also from
England, with Yehudi Menuhin.

This one 18 terrific—If you enjoy stunning
close-up recording, “authentic” small-gronp
instrumentation and a slightly old-fashioned
conductorial approach, taking each movement
at an optimum pace for lelsurely exploration.
No frantic rush here, and it's a good thing.
The fad for high-speed tempi is getting tire-
some ; 80 much is obscured, 20 much is sloppy
and uvnmusical in exchange for what secms
most to be desired—tenslon, brilllance, nu-
clear propulsion. Not here,

Each of these is a gem of interest in the
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Beats the heat that wrecks the set.

Reduces service calls hy up ta 40%.

Improves performance by minimizing drift
due to temperature changes within enclosure.

So quiet you have to feel the breeze to know it’s going.
Draws 7 watts. Costs pennies a year to operate.
Compact—only 4-11/16” square and 172" deep.
Installs in minutes. Fast, easy, simple.

Write for complete details...or ask your dealer...

RUTH"N mfg. co., inc.

The Whisper Fan Ki

Hi-Fi ham radio, TV, and
other home applications,
comes complete with
special mounting hard-
ware, a plug and cord for
electrical connections,
and detailed installation
Instructions — ready for
easy mounting in three

possible configurations.,

NET PRICE: $14.85

WOODSTOCK, NEW YORK < ORiole 9-2401
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FROM THE LABORATORIES OF PAUL WEATHERS:

. A NEW
. UNIVERSAL TONEARM:

- (TAKES ANY CARTRIDGE) -

e o L

MATCHED TO THE
WEATHERS TURNTABLE

T-1%

Now, the professional performance of a Weathers Tonearm can be enjoyed
by all! Buy it mounted on the new Weathers low-mass turntable, or use it on
any table to improve reproduction . .. install any cartridge in its interchange-
able plug-in shell. Because of its perfect balance, no side thrust is present
to cause distortion, and no "skating” can occur. The non-resonant walnut arm
rids the tonal coloration usually associated with metallic tonearms. Full-time
viscous-damping both vertical and lateral, exclusive with Weathers, prevents
accidental stylus and record damage . ..insures that correct stylus force is
constantly applied. 100% cable shielding insures stereo channel isolation,
eliminates induced hum. Micrometer adjustment for all stylus pressures.

THE WEATHERS ML66A SYSTEM—Universal Tonearm with New Low-Mass
66 Turntable—16"L. x 14" D. and only 2” high including the integrated base.
Dual synchronous motor drive system and seismic platform suspension for
500 to 1 isolation from floor and cabinet vibrations. Julian Hirsch, in December
Hi-Fi/Stereo Review, calls its speed “exact’—its rumble, 10 cps...and
totally inaudible under any listening conditions.” MT-66 Weathers Universal
Tonearm, $31.50. Weathers MLE6A Turntable and Universal Tonearm System,
$99.50. Now at your hi-fi dealer. For free catalog write: Desk AC-12.

w

z % "] = R —— T L.
¥ wi r— AR ] e B 48
Ll bk Pl {0 - | — " |
WEAT HER
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Divisian of TelePrompTer Corp. 50 West 44th Street, New York 36, N.Y,
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broad, widened, spread-apart recording ; every
instrument is present and directional—you
can almest reach out and touch each. Yet the
space is mellaw, live, imagzinatively real. Par-
tieularly in the music of the two sfring con-
certd, the Third and Sixth, this accurite sep-
aration of the multiple strands is precisely
what the music needs.

Handel: Messiah. Ritchie, Shacklock.

Herbert, Standen; London Philharmonic

Choir, Londen Symphony, Scherchen,
Vanguard BG 631/3 (3) mene.

well whadd'ya know ! A new cover, new
pressing, new label, but this is none other
than the old Westminster “Messiah,” WaL
206, the first Westminster “¥}Messinh," which
I acquired early in 1954, (Five years later,
Westminster re-did it in sterep with Scher-
ehen in a Viennese performance, but issued
the new job in the same white album as the
old one. Used the same annotaticns, too—bhy
yours truly.) Vanguard lns stuck a label on
this new release, tactiully marked “label re-
movahle,” which says YOUR PRICE $9.98. 1
tried to remove it but it wouldn’'t come off.
That's a commentary on pricing for you!

1 got out the old recording—which cost a
1ot more—and am glad to report that the new
version is technically much Improved, as could
be expected, in particular via npolseless sux-
faces, where the old one had the nolsy pops
still commeon in 1054, and in a re-equaliza-
tion to RIAA, where the old Westminster used
the then Columbla curve. {(RIAA became ef-
fective a year or so later.)

The Seherchen “Messlal,” regularly pluzged
ag the original “Dublin version” {(the first per-
formance was in Dublin) is hardly that, nor
i it “authenti¢’ in the current sense, be-
yond a moderate degree. Small group, harp-
sichord, some restored ingtrumental solos and
general scaling-down—yes. Bat Scherchen’s
tppstudied” tempd, elzimed to be chosen in
the light of 18th century practice, strike me
as more often illuminated by Scherchen's ee-
centricity. Some are very fast, some dismally
slow, upsetting the stolid old traditions right
and left; many are exciting and will be
hailed as improvements and a welcome release
from out-of-date custom. But others many
of us will And just arbitrary and eften un-
musieal, doing vielence te werds and notes
alike. Still—a simulating performance and
never dull for a moment, with muclh fine
British singing and playing, superior to that
in the later Westminster stereo version out
of Vienna. Fine sound, too.

The Virtuose Recorder. Frans Briiggen;
lanny van Wering, harpsichord.
Decca DL 10049 mono.

This young Hollander, 28, is a brenthinking
virtuoso on hint once-amateurish revived in-
strument, the recorder. But the music he plays
with sueh incredible flestness and such ex-
eellent pitch and phrasing was composed,
centuries back, for other virtuosi who cleaxly
must have played just as well, One of the
fagcinating aspects of our modern Jnterest
in old music iz the complete revival of such
advanced playing techniques, virtually lost
for centuries. The harpsichord came firsi, with
Lundowskn. The recorder has been waxing
more and more professional for a good many
years. There is the “Bach trumpet,” virtaally
unplayable only a guarter century back (Tos-
canini still substituted a shrill clarinet for
it} and now widely and skillfully blown.
Theve are the lutes, the viols, and now, such
strange noisemakers as the krummhorn, ser-
pent, zink, all coming back to professionnl
performance standards.

Alasz, only the “old voica”—the voice ag it
zounded In olden days—remains absent. Qur
present voiees are largely neo-Carnso. . . .

Anyhow, Briggen plays Telemann, Loeillet,
De Feseh and Veracind, out of the 18th cen-
tury heyday of recorder virtuesity, and the
recorded sound is fantastically good az well
as the playing, Congrats to the enzineer—bhe
he Duteh or American—who did this joh.

There's even i duet, bhoth recorders played
by Brigegen via rerecording. The typieally
buzzing interference tones of a palr of re-
corders are heard, just as though the two
were playing together “live" ! That's synthetic
authenticity Lor you. F:
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NEW LITERATURE

¢ Londspeaker Catalog. Jensen Catalog
165-H has just been released. The 2-color
catalog covers all techmical and styling
details of Jensen's eutire line of high Adel-
ity loudspeaker and headphone equipment.
An introduction by Ralph P. Glover, Exe-
cutive Vice President, discusses the argu-
ments for “slim” speakers as opposed to
the normal bookshelf size. Mr. Glover
comments also on stereo headphone listen-
Ing and the exclusive Jensen CC-1 Space-
Perspective system incorporating circuitry
developed by CBS Laboratories. In addi-
tion to suggestions on building a new
stereo system and an explanation of loud-
speaker principles, the new catalog pre-
sents Jensen's 3-P speaker line and their
shelf group which includes the compact
X-20 and X-10 models. There is a section
on Jensen's new headphone accessory prod-
products, with a discussion on the remote
control  of private listening. OQutdoor
speakers, component speakers, accessories
and kits are also detailed in the new cata-
log. Jensen Mfg. Co., 6801 S. Laramie Ave.,
Lhicago 38, Illinois. -1

& Lever-Switok Cataleg. The 6-page 2-color
Switcheraft Catalog $-302 contains engi-
neering drawings, specifications, and oper-
ating features of their line of lever-type
awitches. Datail specifications are given
on the new "Lever-Lock” communications
laver switeh. This switeh permanently
Incks in each switching positlon. A choice
of contacts, eircuits in 2- and 3-position
types—locking and non-locking—is shown.
Telever and Lev-R Switches are also de-
scribed. A full page is given to illustrate
and oxplain various product applications
using varying lever-switch desizns.
Switcheraft, Inc, 5555 N. Elston Avenue,
Chicago 30, Illinois, M-2

e Tranaistor Book. *Understanding Tran-
sistors—And How To Use Them" Is a 96-
page handbook of transistor fundamentals
published by Allled Radio Corp., Chicago,
The manual was prepared as an introdue-
tion to the subject of semiconductors for
hobbyists and experimenters, and as a
guide for homa study and classrcom use.
Eleven chapter headings range from the
history and development of the transistor
to itz performance characteristics and its
usge in wvaricus types of circuits. NPHN,
PNF, alloy-junction, drift, tetrode, sur-
face barrier, power types, and other sub-
jects are covered. Other sections describe
transistor circuitry in such devices as a
one-translstor radio, audlo amwplifier, ca-
pacity-operated relay and a photoelectric
controller. A special section detalls con-
struction and experimental projects. “Un-
derstanding Transistors” (Cat. No. 37T K
§02) ig available at 50 cents per copy, post-
paid, from Allied Radio Corp., 100 N.
Western Ave.,, Chicago 30, Illinois.

# Record and Tape Review Book. Argyle
Publishing Corp. announces the publica-
tion November 13 of “The LP/Sterec
Record Guide and Tape Review™ by War-
ren DeMotte, with a foreward by Leopold
Stokowskl, Priced at 95 cents, thiz 320-
page paperback book contains compara-
tive reviews of thousands of stereo and
mono pronograph records and stereo tapes.
Among the interesting statistical features
In the Guide are considerations of 33 ren-
ditions of “"Scheherazade,” 11 versions of
Bach's “St. Matthew Passion,” 38 of
Schubert's "Unfinished Symphony,” 28 of
Vivaldi's “"The Four Seasons,” 11 albums
of “La PBoheme,” and 29 renditions of
Beethoven's "Agpassionata Sonata. War-
ren DeMotte is the Record Egditor of
Blectronics Ilustrated DMapgazine and a
former Associate Editor of HiFi/Sterco
Review Magazine, for which he still regu-
larly writes. Argyle Publishing Corp., 258
Fifth Ave, N. Y. C. 1, M. T.
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SOUND INVESTMENT FOR CHRISTMAS

LET'S FACE IT. $289 buys a lot of Aquavit in Stockholm. Also, it can buy you the
finest Swedish tape recorder sold in America. It plays any kind of tape except
adhesive.... It's got more tracks than the New York Central and its com'pvlete_ stereo
electronic system faithfully reproduces the Hlghest of Fl. To get specifications as
complete as smorgasbord about the inputs and outputs, the db’s and cps’s...see the
top audic dealer in your village. He's loaded with facts. Invest Now...Play Later!

' @ 1962 AMELUX ELECTRONICS CORP.

THE MAGNEFON BY S5 AMeWx BECTRONCS o,

. -
i Please write for illustrated A |
| descriptive brochure 1
| Amelux Electronics Corporation |
| 60 East 42 Street * New York 17, N.Y. |
| Please send your free brachure to |
1 )
I |
I I
| I

MOTALA, SWEDEN

- MAME
Sole U. 5. Distribulors ADDRESS.
AmeLux ELECTRONICS CORPORATION CITY. STATE
60 East 42 Street, New York 17, N. Y. Y L S S
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JAZT and all that

CHARLES A. ROBERTSON

L
STEREOQ

Benny Goodman: Benny Goodman In
Moscow RCA Victor Sterec L506008

From the day of the Soviet Unien’s choice
of Benny Goodman ag the first jaxz personal-
ity to go on an official tour of AMoscow and
five other cities, the project was the subject
of a lot of conflicting opinion, originating both
in this country and in press reports sent back
from abroad. Now that the Cuban erisis has
cansed all the furor to he forgotten, the music
in this two-record set ean bLe enjoyed on its
merits, without interference from the dissent-
ing voices of political or musical hias. In fact,
there should he something among the {wenty-
one selections to mellify just about every
partisan of big-band jazz. All were recorded at
concerts during a retarn visit to Moscow in
the final week of the tour, at a time when the
group was thoroughly seasoned and playing at
top form. Whatever (litliculties were encoun-
tered at rehearsals had been ironed ont, and
wudlence cheers and applause buried any un-
certainty about the Russinn reaction. Not
only does the album live up to an historic
oceasion, but the band itself deserves a place
beside the grear Goodman outfits of the swing
era.

Desgpite claims that Goodman gave shore
shrift to new miterial, there are o good half-
dozen new numbers from the pens of Bob
Prince, John DBuneh. Tommy Newsom and
Tadd Dameron. Particularly masterful is the
performance of Dameron’s Fountainebleau, nn
impressionistic sketeh in three sections deserib-
ing the famous gardens of the French palace.
Whether the good work is due to the leader’s
discipline or resentmant at hix alleged indif-
ference to contemporiry wrliing, the results
are gratifying enough to vecommend his pres-
ence at similar dates in che future. Quite o
few recent albums devoted to modern com-
positions or band innovations would be that
muach hetter for Goodman's guidance, either
a3 lewder or in the control room in a super-
visory eapacity. If any complaints nre regis-
tered, thery will probably come from faithful
fans of twenty-five years ago, as some of the
old arrangements show slgns of refurbishing,
There 1s a zesty sparkle to Mission To Mos-
cote, and a fresh polish to Stealin’ Apples.

The leader's clarinet sounds better than
ever, but slgns of mellowing might be de-
tected In the generous amounts of solo SRICE
allotted to the likes of Joe Wilder, Phil Woods,
Willie Dennis, Zoot Sims and John Bunch. A
quintet medley brings Teddy Wilson's piano
to the fore once again, and Vie Feldman, vibes,
and trumpeter Joe Newman are featured on
an atiractive septet version of Hei Mir Rist
Du Schoen. The stereo sound benefits from ihe
audltorivm’s spacious acoustics, and the muln
engineerlng difficulty seems to have been a
blown fuse. George Avakian's notes are about
the first reports on the trip to be authorita-
tive and not merely senzational or opinion-
ated. With Goodman’s successful tour on
record. hopes are high that nn invitation will
g0 to Duke Ellington, Louls Armstrong or
Count Basie. But whether Dizzy Gillespie will
ever be allowed to unfurl a rhythmic Afro-
Cuban specialty in Moscow is a question only
time will deeide.

Sit-In Songs: Songs Of The Freedom Riders
Dauntless Sterec D54601

Wihen newspaper reporters and magazine
writers first Journey to a Southern town and
cover » new round In the freedom fight, one
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of the ihings that impresses them most 1s the
conrageous  singing  of the demonstrators.
AMarchers are apt to burst into song at the
slightest provocation, while sit-inners usually
wait until being earted off to jall, Rarely does
an nrticle at some polopt fail to mention the
zreat impaet of the songs and massed voices.
The New York Times sent Robert Shelton to
Albauy, Georgin, just to write about this
single aspect of the story, and his Investiga-
tions ineluded a talk with Chief of Pollce
Laurie Pritchett, who frankly admitted that
the whole police foree enjoyed the freedom
#ongs nnd often sang or humined along with
the prisoners. A short time later, the Congress
of Raeial Equality loaded veterans of the
Albany struggle into a freedom bus, turned it
around, and headed back for a fund-raizing
drive in the North. 'T'his recording session was
arranged during a stopover in Manhattan,
and CORE will share in the rovalties.

A freedom song consists of topieal lyrles
set to 4 familiar melody, and the words can
be altered at will to it a speeiic situation.
Tempos: and phrasing are also sybjeet to
change aeccording to the fortunes of the mo-
ment, and the same song may swing along to
i junnty gospel beat or ho used as a dirgeless
Inment. When not thinking up new verzes, the
aingers while away the time by trying out
imaginative vocal interpolations, until the
wiele song gradoally hecomes something aif-
ferent. Al of which, if the folk authorities
are to be believed, g the substance and method
for creating folk music,

The youthful group of mixed volces from
Allsiny ean hardly be ealled a trained chorus,
but every member knows spirituals and gos-
pel songs Inside out. They begin where Ray
Charles left oft on Get Yoeur Rights, Jack, one
of the few recruits drafted from the pup fAeld,
and the amount of humor expressed may cause
some amazement among listeners in the North,
particularly these who are necustomed to un-
smiling jazz figures. Another adaptation de-
rives from St Sames Infirmary, which sololst
William Bradford transforms into a moving
We Went Doten To Mississippi. Hank Thomas
steps into the role of old-fashloned preacher
to deliver a timely message on Do You Want
Your Freedom? A planist and an organist, on
apposite sides of the stereo stage, help to keep
the marchers from straving out of line. The
Tull text of these dozen songs, along with gev-
eral others, may be obtained by sending n
quarter to CORE, at 38 Park Row, New York
38 N, X-

Onea known as Dauntless International, the
new label is a subsidiary of Audio Fidelity
ind will handle other special projects of an
unusual aature, It will also be used to develop
artists net on the parent company’s eurrent
list. A lower price tag in no way means a
lessening in the quality of pressings, and the
same high engineerlng standards are main-
tained. The only evidence of economy iz the
ibsence of a four-color cover, a thoroughly
expendable item. This introductory release
wiag one of the first assignpments for Tom
Wilson, new artists and repertoire director
for both labels. A seasoned jazz buff, “Wilson
started in Boston with Transition, then moved
on to Uniied Artists before taking the present
post. Foremost among his plans are several
ambitious and novel jazz albums.

The Arthur Logan Singers: Roots
Pinnacle Stereo PLP1065
Kvery young jazz player talks about roots

these days, but too many look In the wrong
places and never get back to the hasle troths

of thiz recording. Thelr experience with Negro
churell music may be limited to a few con-
temporary gospel groups, and what they know
of its influence on jazz often starts with Milt
JFnckson and ends with Les McCann. The older
ways of singing spirituals and jubilees are
thought of as being too prosale for this age
of rockets and space capsules. The average
college gles club appeara to be supplled “:ith
trickier arrangements than those the Flsk
Jubilee Singers first took along to nstr_:-und
audiences in Europe. To meet competition
from this and other quarters, directors of
ehureh choirs must keep up to date and be
alert to changlng trenmds, Arthur Logan, who
has directed the Goodwill Choir of Chleago
for the past nineteen years, demonstrates how
the historieal process works In a dozen ex-
anmples taken from two concerts held at Me-
Cormick Place. To illustrate the traditional
New Orleans funeral parade, Franz Jackson
and the Original Jass All-Stars join the four-
teen-voice cholr on Just A Closer Walk With
Thee.

By incorporating as many asg thres dif-
ferent styles in a single song, Logan places
the new and the old together in an order
convenient for cloge comparisons. Besides pre-
senting an enlightening review of progress
to date, the program points up such rhythmie
relationships as that existing between Jubilees
of nearly a century ago and the latest gospel
beat. While the director's spoken Introdue-
tions Indicate disapproval of the extremes
to whick gospel music i3 being carried, es-
pecially by pop singers, no sign of =» re-
straining hand hampers Doris Grimes' spirited
piano or such lively pleces ag FElijah Rock,

Roekin' Jerusalem, and Climbia’® Up The
Mountain, The engemble work iz always
polished, with excellent selo passages by

Maggle Bracey, Treopia Willlams and Alvin
Naylor. The All-Stars unite with the clwolr in
a stirring finale, and a sequel bringing them
together again for an entire album would be
a welcome event. Jackson produced the date
for release on his own label, and Bay Blaa's
englneering of the sterep verszlon shounkl en-
courage any gospel group to take its trade
to the same place.

Ella Fitzgerald: Sings The George and Ira
Gershwin Song Book, Vol. 2
Verve V5TP277 (d-track UST tape)

In this instance, Twin-Pak menans gift pack,
as this four-track stereo fape adds up to two
and one-half albums and =zells at a bargaln
price to Christmas shoppers, due to a speclial
rebate slip enclosed in the wrapping, The
originnl set was released ng five albums, and
tape combines the last two and part of the
third for a total playing time of elghty-seven
minutes and thirty seconds. That should be
enough to break in a new tape recorder, with
some left over to decorate the tree. Actually,
hothr Elln Fitzgerald and arranger-conductor
Nelson RRiddle gave considerable thought to
the pacing of this marathon session, and quite
a few ordimary vocal albume prove tiring in
much less time. Tape and sterep also contrive
to give more bedy and dimension to the or-
chestral accompaniments. And no Gershwin
fan ever complains of lack of varlety, even
while listening one after another to twenty-
six selections, Some complaints may arise be-
cause one number, Strike Up The Band, dis-
appears between the ligt on the container and
the label on the tape spocl. But then, anyone
too disconselate can alwars refurn to Ethel
Merman for that rouging salute,

Joae Gilberto: Brazil’s Brilliant Jooo
Gilberto Capito! Stereo ST10280
Laurinde Almeida & Bud Shank: Brazil-
liance/ Vol. Two

World-Pacific Stereo WP1419

Whether the bossa nova e¢raze lasits much
longer or notl, these albiims will eontinue to
be status symbols for collectors who ke to
prove they are ahead of the crowd. Neither
cover ¢arries the name of the new Brazillan
dance rhytiim, as both were released before
it had gained much currency in this conntry.
Jouo Gilberto is described as a singer of pops
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GOES
THROUGH
HERE

“SKIMPING” ON THE CARTRIDGE
JEOPARDIZES THE SOUND
(AND SATISFACTION) OF THE
WHOLE SYSTEM The hundreds,
even thousands of dollars you put into
speakers, pre-amps, amplifiers, turntables you have a fine tone arm that tracks be-
and recordings can be virtually nullified by an off- = tween ¥ and 1.5 grams) or Shure M33-7 (for track-
hand selection of the phono cartridge. For even  ing pressures from 1.5 to 3 grams) will audibly
though itis the lowest-cost single componentinthe  improve even fine quality stereo systems. Com-
typical system, it is charged with the frighteningly  pliance is an astounding 22 x 10-® for the M33-5
complex task of getting the music out of the grooves (20 x 10-° for the M33-7). Response is transparent
and translating it into precise electrical impulses  and smooth not only at the top and bottom but in
... without addition, subtraction, the critical middle range (where
or distortion. And without damag- most music happens—and where
ing the record grooves, Leading  'F YOU NsIST ON A SHURE DYNETIC CARTRIOSE.  most other cartridges garble the

YOU CAN EXPECT MORE FROM YOUR SYSTEM

critics and noted audiophiles rec- sound). No *“peaks,” no “shatter-
ognize this and (with due care [f=—J S R W J —J2 —ll ing."" Et cetera, et cetera. Better
and study) select a Shure Stereo listen to it, and judge for yourself.

M33 SERIES HIGH FIDELITY PHONQ CARTRIDGES
SHURE BROTHERS, INC. * 222 HARTREY AVE., EVANSTON, ILLINOIS

Dynetic cartridge for their personal sys-
tems. It was, from its inception, and is
today the finest stereo cartridge your
money can buy. And not much money, at
that. The $36.50 spent on a Shure M33-5 (if
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HEAR?! HEARR? 1, tigh Fidelity, the name LEAK is acclaimed “The

Finest.” Performance, Engineering and lowest distortion merit this reputation . ..
as yet unsurpassed. Now LEAK’s unrivalled engineering is graced by the elegance
of the finest in modern design....styling so beautiful that it has just been
awarded the coveied Fashion Foundation of America Gold Medal.

As a critical listener with an equally discriminating eye for appearance, the NEW
LEAK Line merits your attention. See® the dynamic, revolutionary NEW LEAK
Piston-Action “Sandwich” Speaker System—"the first major invention in loud-
speakers since 1925." See* the powerful NEW LEAK “Stereo-60" Amplifier with
the “straight-line” response curve. See* the NEW LEAK “Point-One” Control
Center—choice of professional broadcast engineers. See* the sensitive NEW
LEAK FM tuner with multiplex adaptability . . . you will even marvel at the Decro-
disc controls which color-blends the NEW LEAK system to your room decor . ..

.. . they await your appraisal at your nearest LEAK Franchised Dealer

THE NEW LEAK PISTON
ACTION SPEAKER SYSTEM

NEW LEAK “"STEREO 60"
60 WATT AMPLIFIER

NEW LEAK STEREO
CONTROL CENTER

THE NEW
LEAK LINE

*of course, be sure to HEAR it!

FASHION FOUNDATION OF
AMERICA’S GOLD MEDAL FOR
DISTINCTIVE STYLING.

Literature,
Performance data & Price List
available upon request

RESEARCH - EHGIMEERING + MANUFACTURING

Exclusive U.S. Representatives:

ERCONA CORPORATION, 16 West 46th St., New York, N. Y.
In Canada; ELDON INDUSTRIES of CANADA LTD., Don Mills, Ontario
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in Portuguese, despite his thoroughly deva-
stating attack on I’m Looking Over A Four
Leaf Clover. Accompanled by Antonlo Carlos
Joblm's orchestra end his own persussive
guitar playing, he introdaces works by native
composerg that are now being featured in jazz
versions by Just about every North Ameriecan
leader. Gilberto, who sounds somewhet llke a
youthfu! Bing Crosby, hus already arrived
here to display his vocal charms In concert
and more recordings are on the way, but noth-
ing will quite replace this first venture. The
steree recording s very effective, and it
should be purchased before a new cover re-
places the original.

Gultarist Lanrindo Almelda and Bud Shank,
alto sax, take credit for first combining jazz
and native Brazillan music on a 10-inech LP,
now available with & few additions aa "Bra-
zillinnce/Vol, One (WP-1412.)) The =econd
volume to be relssued was reviewed in these
columns three years ago under the title “Holl-
day In Brazll,” and a few coples of the origl-
nal may still be around in stores for avid
collectors. It was the arrival of these albumsa
in Drazll that s tepnted to have astarted
Gilberto, Jobim end their countrymen en the
bossa nova trall. It was also one of the early
sterco releases, and the realistic sound of
Gary IPPeacock’s bass and two Indian tabla
drums played by Chuck Flores helped prove
the new dimension's ultimate worth.

MONO

James P. Johnson: Yomekraw
Folkways F12842

James P. Johnson: Father Of The Stride
Piano Columbia CL1780

At a time when the founder of strlde plano
Is remembered in the catalogue under hig own
name by only a brace of LPs, the arrlval of
an additions) pair becomes doubly welcome,
especially as ther both contain material never
relensed before. Setting the pace for other
members of the Harlem school of plano tick-
lers was just one of the numerous aceomplish-
ments of James P. Johnson, who enjoyed noth-
ing s6 much as a night spent with friends,
jousting at the plano. His accompaniments to
various early blues gingers were models of
perfection, and most shops ean still supply
expmples of his flne playing behind Begsle
Smith. But much of his energy during the '20a
was expanded on writlng popular songs and
scores for musleal revues, Fe toured Europe
as musical director of “Plantatlon Days,” and
he was invited to Hollywood during the first
days of sound on film. Whenever possible, an
hour or so would be stolen to work on more
ambitious projects in the concert fleld, as
Johnson finish music’s Third Stream long
before the current crop of anglers came along.

Through the belp of such good friends as
Willlam Grant Still, W, C. Handy, Wlillard
Robinson, and the auspices of ASCAF, John-
son met with greater success In securing per-
formances of serlons works in the concert
hall and broadeast live on radio than Third
Strenm composers are able to achleve today.
IHard as the depresslon was on his earnings,
it did provide extra lelsure for the writing
and promotion of new works. The really dam-
aging effect was on his recorded output, as
the industry stopped pressing older titles and
set up a ¢ry of poverty at the sight of fresh
manuscrlpt. So great is the demand for gcores
now that final touches are often inked in the
studlo, and this arena is where the Third
Stream finds Its best chance to be heard.
Becouse a similar opportunlty was denfed
Johnson, the present genmeration knows firat
hand of his influence from the plano strles
of Duke Ellington and Count Basle. These two
releases should go a long way toward showling
how Johnson was puzzled by some of the
same problems modernists face, as well as
revealing the fact that his pioneering biazed
a trall for such pirnists as Thelonions Monk,
Ray Bryant, Bobby Scott, Red Garland,
Tommy Flannagan and the late Eddie Costa.

Until Moses Asch consented to unveil the
composer’s plane version of Yamekraw, the
sole recording of the concert works stil
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areund was reputed to be a symphlonle read-
ing on Japanese Polydor of this rhapsodie
sketch about a Negro seection on the out-
skirts of Savannab, Georgia. ILike George
Gershwin's plano roll of Rhkapsody in Blue,
reclnlmed a yaar or so ago or RCA Victor,
the piano score i much less dated than the
orchestral arrangement. Although thoroughly
acquainted with such fancy lures as atonalism
and modern dissonance, Johnson endeavored
to demonstrate how aplritoals and earthy
tlues themes could enrich conventlonal frame-
works. Whila keeplng closer to true blues
intonation and feeling than similar efforts by
Dvorak, Stravinsky and Milbaud, the orches-
tratlons were too bland for jazz enthuslasts
and too unsophlsticated for the concert an-
diences at which they were ajmed. Nor dld
they reduce to the same common denominator
that Gershwin's did, with the resulting huge
attraction for the public at large. Because
jazz tastes were relatively unformed and the
subject ltself not always clearly defined, Jolhn-
son can be excused for departing too far
from the type of musle he was best qualified
to write. Now that the body of jazz listeners
has grown in size and wisdom, Third Stream
composers should not make the same mistake
and let such a prize swlm away. Both they
and other modern arrangers can learn much
from Johnson's career, and a good start swould
be to try writlng vigorous, new treatments
of some of his scores. They are certalnly
worthy of the attentions of Gary McFarland,
Oliver Nelzon ot Bobby Scott.

Anyone looking for jazz roots will find they
grow deep In Yamekraw, which draws on a
wide variety of source materinl, including
Eyperytime I Feel The Spirit, and Sam Jones
Don Snogged His Britches. Perry Bradford,
whoe published the score and also often col-
laborated with Johnson, supplies an example
of the last title among four early recordings
of syncopated oovelty tunes added by way of
documentation, Dating from 1921, and the
days of Johnson's Harmony Seven, about the
only distinguishing feature is the leader's
piano,

The Columbla set alsp harks back to the
period of acoustic recording, with such
clagsle solos from the Okeh label as Carolina
Shout, and Snowy Merning Blues, Ten of the
gixteen performances were recorded in 1939
and never lssued here, including five with
a small band. The presence of Gene Sedrie,
zlong with Red Allen, J. C. Higginhotham and
5id Catlett, polnts up n comparlson to one
of Fats Waller's priceless band dates. Anna
Robinson sings the Langston Hughes lyrica to
Hungry BHlues, nnd Duke Ellington remi-
nisces on the linear about his old friend and
mentor,

Ten Great Bands (Five Volume Set)
RCA Victor LPM6702

The bands of the swing era alwarys played
for dancers, and the listening audience could
be grateful for any brilllant jnzz soles. Thia
fire-disk gatherlng 1s pretty much proof of
the pudding, aeg the ten grent bands presented
by producer Brad McCuen are largely involved
in typical dance sets, with the cholce jazz
bits firmly imbedded In set arrangements.
About the only exception 18 Lionel Hamp-
ton's small studio crew of sidemen borrowed
from Duke Ellington and Benny Goodman.
Each leader iz alloted one slde consisting of
glx selections, and the programs recall one
of the many radio broadeasts from resort or
hotel ballrooms, Every number is new to LP,
and a few were never issued before, notably
Tommy Dorsey playing a 12-inch 78 rpm ver-
gion of F'm Getting Sentimental Over You,
a second Goodman master of Please Be Kind,
and Ivie Anderson vocalizing on Ellington’s
Jump For Joy. Parents with a sedate imnage
still intact are advised to keep modern youth
from laying hands on such nonsense songs as
Hal Kemp's reading of Three Little Fishca,
Larry Clioton’s Abbe Dabbe, and Count
Basie's Open The Door, Richard! Glenn Miller
and Louis Armstrong are also head from, and
Oran “Lips"” Page joins Artle Shaw on Take
Off Four Shees, Baby., The ceollectlon, which
carrieg a reduced prlee tag, seems to be
pressed for utllity from harder material than
carrent stereo releases. =
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to make professional quality stereo
tape recordings your recorder must
have 4l Fils three heads

All professional tape recorders have three separate heads—one erase,
one record, one playback. Record heads and playback heads have different
gap widths. A wide gap record head is a must to record all the sound on the
tape. A narrow gap playback head is a must to reproduce all the sound from
the tape. Professional quality sound on sound recordings can be made only
on a recorder with three heads.

The Concord 880 was designed for Connoisseurs of fine music—for
those who want to hear and appreciate the difference between ordinary
tape recordings and the fine professional recording and sound reproduction
of the Concord 880,

Other important professional features of the Concord 880 include:
= three speeds

w built in monitoring

= dual full range speakers

= 10 watt dual amplifier

= dual cathode follower high
impedance outputs

® gl push button operation
m 4-track stereo record—playback
u new varisync flutter free
salient pole drive motor
= sound with sound recording
» exclusive Concord computerized
channel indicator

The 880 includes two professional dynamic micropheones in a compact unit

perfect for use as a portable stereo recording and playback system—ideal
as a permanent part of your hi-fidelity music system.

Compare the Concord 880 and see why it offers much more—
in performance—in features—in reliability—in value.
Make a recording quality comparison test at your dealers—
if you're a connoisseur you'll hear the difference.
If you'd like a copy of Concord’s booklet, “All the Facts”
send 10¢ to Concord Electronics Corporation
The best value in Stereo Tape Recorders—under $400.00

CONCORD 88

—I CONCORD ELECTRONICS CORPORATION

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California
57
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any form of amplifier matehing a dy-
namie speaker.

Now we add the impedance-changing
feature made extremely simple by leak-
age inductance. At higher frequencies,
the amplifier is matched by the 600-cps
value of londspeaker impedance. But at
lower frequencies the same matching
load for the amplifier is provided by an
impedanee several times as great, follow-
ing the ideal impedance curve of (D).
With an impedance following this enrve
the output tubes weuld ‘see’ a constant
resistance, This immediately raises the
natural power-available curve of (B) to
that shown at (E), without any change
in damping faector.

Note that now the amplifier comes
close fo correct match at frequencies not
far above and below the resonant peak
in impedance as well as at the minimum-
impedance fregquency from 600 to 1000
eps. The impression of increased availa-
ble power can be tremendous, and dis-
tortion is maintained low, because the
oulput lubes are matched more closely
to their correet load impedance at all
frequencies. It’s like multiplying the
available power of an amplifier by five
times or more, and cutting its distortion

LEAKAGE INDUCTANCE

{from page 30)

at the same time. Who can object to
that?
Figure 13 shows how it’s done physi-

GUTPUT 1
STAGE

[a)

2
[

(8)

Fig. 13. Arrangement of special output
transformer with impedonce match of
curve (D), Fig. 12.

cally. At (A) is the eireuit, while (B}
shows the physical layout of the wind-
ings in the window space that will
achieve if.

In summary, these few examples show
the versatility of leakage inductance
when used as a cirenit element. Beecause
of power economy, in that last case, the
output transformer, with its extra wind-
ing, ean actually be smaller than in the
prototype amplifier, while still deliver-
ing much more power to the loudspeaker.
Proper use of leakage inductance in
andio work comes the closest we have
seen to enabling you to “eat your cake
and still have it.” p
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D13 B
Dynamic Directienal Microphone
the premier mike for semi-pro
tape recording

K S0

Dynamic Headphones

the premier phones for serious
music-listeners

For the home music fan, this pair of aces
from AKG (Vienna) guarantees a house full
of audio pleasure. Full-range input to the
recorder, full-range output to the ears—
mono or stereoc. Both are well within
modest budgets. Hear them at your AKG
Dealer — or write today for details. Elec-
tronic Applications, Inc., Wilton, Connect-
icut/{203) PO 2-5537/TWX WILT 426.
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LIGHT LISTENING

(from page 10)

tlon, in particular, recorded swith the same
closeup impact of the rest of the orchestra, is
kept very busy. Certainly the man at the mix-
ing bonrd deserves & special word of commen-
dation. The 35 MM technique really gets a
chance to shine in this release as the Light
organization subjeets each passage to miero-
scopie scrutiny. It's a scrutiny the same in-
struments would never get were you to listen
to the same recording session from any seat
in the house.

The Melachrino disc may geem tame should
you happen {e play It right after the Com-
mand opus. Considered on its own merits, it
is eagily the best sounding stereo ddise we have
to date by Melachrive's smooth-working outfit,
Pergpective ig just as natural as the Instru-
mental timbre; you see the orchestra instead
of swimming about inside it. The response in
the rhrthm section would indicate that a dif-
ferent mike has been aimed at the bass fiddle.
That stalwart of the rhythm area now emerges
in a reproduced form that somehow manages
te combine lushiness with the good tight sound
found only in the best of today's stereo dises.
Melachrine’s lineup of tunes includes several
of the composer’s items that are seldom per-
formed these days: Reaching for the Moon
from the 1930 Beardway show of the same
name and When I Lost Yor written by Berlin
in 1912 following the death of his first wife,
Although far less sensational than the Com-
manid dige, this relense will hold its appeal
when the latest fads have died away.

Sergio Franchi: Romantic Italian Songs
RCA Victor LSC 2640

When one of the charaeters in Cole PPorter’s
“Hiss Me Kate” remarks that there's lots of
“guail” in Cremona, be 1s telllng only part of
the story. RCA’s latest tenor discovery hap-
pens to be a native of that Italian city. If
Sergie Franchil continues the pace hie has set
in his debut album, he ig sure to do almost as
much for Cremona as he will for the coffers of
RCA, With (he bulld and looks that Iizio
Pinzn had at the start of his career, Iranchi
is bound to prove strong box office in concert
appeargoces. Whenever o promising  tenor
emerges Trom Italy these days, he is usually
snapped up by the opera impresarios bhut RCA
Vietor geems to be grooming Franchi to oe-
cupy several niches in their artist roster.
Since the death of Mario Lanza, Victor has
been without the services of a tenor able to
belt out the romantic Xtalinn songs that al-
ways sell to the record buying public. Even
when Lanza was around, he wasn't able to
mateh all the talents of some of the tenors
under contract at other labels. Such tenor
stars as Giugeppe D! SBtefano, Franco Corelll
and Maric De! Monaco have done well with
Neopolltan songs. RCA is now going after that
market with a talent diacovered in England by
conductor Norman Luhboff. Before the tenor
came to Lubofl’s attention on the British tele-
vision program “‘Bunday Night at the IPal-
ladium,” he had gone through many of the
prellininary stages for the career he now
faces. When Iranchi’s family moved from
Italy to South Afriea In 1952, he studied
voice while working as a part-time dreaftsman,
Onee his career got under way in operetta, be
was soon signed for an operatie tour by South
Africa's foremost impresario. Concerl and tele-
vision appearfnces in Switzerland, Germany,
France and Holland preceded Franchi's en-
counter with Luboff in March 1962, The tenor
wasg hired by RCA on the basis of two selec-
tions recorded in KEngland and shipped here
for andition. Perhiaps an even more significant
augury iz the fact that Sol Hurok signed
Franchi for an American concert tour sight
unseen after listening to his recordings. In his
debut wibum the tenor is assisted by & chorus
and orchestra under the direction of Wally
Stott. The program includes a eross section of
Italinn favorites (Marechiare, O Sole AMio,
Mattinata and Toerne « Sorriento} which
Frauchl delivers with the proper amount of
quicksilver in the voice. All he needs now is
the final layer of poise and polish that an
Americon concert tour is sure to give him. 2B
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EDITOR'S REVIEW

(from page 16)

dium with quality programming. We are all aware of
the fact that AM radio (exeept for a mere handful of
stations), when confronted by the challenge of TV,
took to the lowlands where quality programs were con-
cerned—some people have been unkind enough to call
AM radio “‘a giant jukebox.’’ On the other hand, we
are aware also that M radio (except for the adjuncts
to some large AM stations) generally has had a much
higher quality of programming, as well as an inher-
ently better sound quality. Unfortunately (or perhaps
fortunately?), the higher eultural order of the FM
programming has provoked little interest amongst the
major advertizers. We will not speculate why. Now,
however, with the advent of I'M-stereo and the attend-
ant original excitement, some major commercial inter-
ests have taken notice to the extent of actually plunk-
ing down money for a network I'M program, Yes,
network! A combination of 40 M stations which are
members of, or affiliated with, the QXR Network. To
our way of thinking this is of potentially greater value
for the audiofan than FM-stereo itself since with
majoer budgets there undoubtedly will be a greater
emphasis on live performances than heretofore, live
performances by the great artists. Also there will be a
much more active heralding of F'M and its virtues. We
may well experience a surge of excellent programs.

Transistors

For many years the transistor has tantalized the
audio engineer because of certain technical properties:
it is a low-impedance device with extremely fast recov-
ery time. Of course we have all heard about those other
virtues of low heat and small size ad nausewm ; frankly,
these virtues are significant only in military or mobile
applications. To the audiofan, the only reason for
countenancing a new device is that it will give him
better performance. Thus we eome back to the proper-
ties we mentioned at the outset which permit greater
bandwidth with excellent transient response. Unfortu-
nately in the past, engineers have been unable to take
advantage of these devices because the good ones were
Just too costly—and nmof because the deviees didn’t
exist. Now, several manufacturers have decided (or
rather the engineers have convinced managernent) that
the transistor provides such exeellent performance that
they should market equipment even though the tran-
sistor prices are still relatively high (lower than they
were but still 10 to 20 times higher than tubes in power
applications). Actually, this decision to go ahead will
materially affect prices in future equipment as more
transistors are used in audio applications. Thus we
can see a trend in motion: this year there were very
few types of transistor equipment available and those
that did appear were relatively expensive; next year
there will be much more equipment with some reduc-
tion in the price level—we would expect major entries
this year; the year after next there will be some second
generation equipment; and again many new eniries,
Altogether we would expect that transistor equipment
will be as common as tube equipment two years from
now (ves, we think that they will co-exist). We also
expeet “‘transistor fever’’ to become virulent during
this period of time. If you are like us youn can expect
to get bitten by the bug (we are not able to resist a new
device) therefore start saving those pennies now so

that you don’t have to raid your child’s piggy bank—
E

again.
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NOISE-FREE

No longer must you have noise in your
audio circuits due to mechanical resis-
tance systems. Now, the FAIRCHILD
LUMITEN, the most advanced concept
in professional attenuator design, uses
a beam of light to change resistance,
and provides absolutely noise-free atten-
uation. Total cperating reliability is also
assured because the FAIRCHILD LUMITEN
efiminates the critical disadvantages of
conventional attenuators such as dirty
contacts, static charge buildup, erratic
attenuation, abrupt, shaky fades, and
continual maintenance.

In addition, the FAIRCHILD LUMITEN
allows flexibility in console design. At-
tenuator circuits can be controlled re-
motely by placing the FAIRCHILD
LUMITEN attenuator actuator at the
location and the attenuation network
hundreds of feet away at the same time
utilizing inexpensive connecting cables.
The resuit is a tremendous cost reduc-
tion In wiring and also the ability to
change levels from a remote point with-
out the use of expensive servo systems.
This design also eliminates the problems
of noise pickup in signal cables going
to and from conventional type attenua-
tors including the problem of npoise
cross talk.

The FAIRCHILD LUMITEN system of

level control can honestly be considered
the first real breakthrough in audio
attenuation systems.
_ The FAIRCHILD LUMITEN is available
in both slide type {(Model 668) or rotary
type (Model 669) in 150 and 600 ohm
resistances for either adjacent or re-
mote operation,

Fairchild Lumiten prices:
$39.00 to $59.00

For compleie details wrife

FAIRCHILD

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

ABOUT MUMC

Harold Lawrence

A Tale of Two Halls

is settling down. The first week was

heetic. There was opening night with
the milling throngs, the ropes and barri-
cades, 800 chauffeur-driven limousines, el-
egant ladies and their well-dressed escorts,
police in tuxedos, klieg lights and television
cameras, Inside the aunditorium, Leonard
Bernstein waited in the wings with a bat-
tery of over a hundred orchesfral musi-
cians, three choruses, and thirteen famous
soloists. For social and cultural elite it was
the biggest night in New York since the
opening of the Museum of Modern Art,

For Dr. Leo 1. Beranek it was one of
the biggest nights of his eareer. As presi-
dent of Bolt, Beranek, aud Newman, he had
been entfrusted with the azcoustieal design
of the first public concert hall of orchestral
size in New York since Carnegie Hall was
built in 1890, Now the distinguished au-
dience moving up the esealator toward the
spanking new hall would, in less than fwe
hourg, size up the result of six years of
planning, which ineluded an intensive study
of 54 concert and cpera halls on four eon-
tinents. What would they say?

“The first night was a near disaster,
acoustieally,” reported Harold C. Schon-
berg, eritic of The New ¥ork Times. “Lis-
tening to the music in Philharmonic Hall
on opening night was like hearing a giant

P HILHARMONIC HALL at Lineoln Center
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Royal Festival Hall,

hi-fi set, with the characteristie shrill and
hard high-frequencies so dear to hi-fi buffs,”
wrote Paul Henry Lang in The New York
Herald TPribune.

What had gone wrong{ Not a thing, said
the acousticians, who had not made flat
predictions that the hall would be trouble-
free from the start, Provisions had been
made for “tuning” adjustments, using can-
opies, baffles, risers, absorptive and reflee-
tive panels, and other deviees. Dr. Beranek
estimated that these refinements might keep
the acoustical engineers busy in Philthar-
moni¢ Hall for as long as a year after
opening night, Furthermore, he stated that
ng other hall had as much built-in sonie
flexibility, Meanwhile the controversy hov-
ered over Philharmonic Hall like the 106
acoustical “clouds” above the audience and
orchestra,

Ag expected, critics drew comparisons
between Philbarmonic Hall and London's
Royal Festival Hall, tha forerunner of the
modern concert halls, (It is interesting to
note that Mr. Hope Bagenal, the acoustical
consultant to the builders of Royal Festival
Hall, was engaged by Lincoln Center to
advise on Philharmonie Hall.) Philhar-
monic Hall generally eame off better than
ita English cousin, although in point and
deseriptiveness the opinions were remark-
ably close.

“The double hasses cannot be

simply

= a =

Lendon,
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heard.” (Leopcld Stokowski on the Royal
Festival Hall)

“Either there is amplification or there is
something wrong. T haven't heard a ecello
or a double bass yet.” (Virgil Thomson on
Philharmonic Hall)

L] * L]

"The lack of bass in the hall is the most
gerious problem.” (Dr. Leo L. Beranck on
Royal Festival Hall)

" .. a decided lack of bass. .. Cellos and
basses do not seem able to ecarry their
weight.” (Harold C. Schonberg, The New
¥York Times, on Philharmonic Hall)

- - *

“The fault is that the hall is lacking in
resonance. . . One never gots the feeling of
a tremendous sound of & resonant chording.
The part writing is always too elear when
shordal elimaxes are desired.” (8ir Malcoln
Sargent on the Royal Festival Hall)

“Sound was too dry, resonance was almost
completely lacking, and low strings could
searcely be heard.” (H. C. 8., The New
York Times on Philharmonic Hall)

* L] *

“The back stalls under the grand tier are
to be avoided. . . here it seemed that a
thick blanket had been suspended between
orchestra and audience, and the resultant
sound had no more ‘stage presence’ than
has the seedy caechination of an inferior
phonograph.” (Geoffrey Sharp Music Re-
view, May 1951 on the Royal Festival Hall)
“In the loges and in the extreme back of
the hall, the sound thins out a bif; and be-
cause of the lack of bass, the effect is not
unlike that of a high-fidelity outfit with
the bass control out of the circuit.” (H. C,
8., The New York Times on Philharmonie
Hall}

"“Two kinds of music suffer the most; the
elusive, atmospheric piece, and the sump-
tuous late Romantic scores of Wagner,
Stranss and Rachmaninoff,” (Desmond
Shawe-Taylor, New Statesman and Nation,
ont the Royal Festival Hall)

“The concensus is that the hall is best for
intimate music, where the clarity of acous-
tics helps quiet sounds along.” (The New
York Times on Philharmonic Hall)

* * *

“The acoustics are first-class with regard
to elarity, in fact, frighteningly so.” (Bir
Maleolm Sargent on the Royal Festival
Hall
“Tn this hall the sound is metallic and
tinny, There is ne warmth* (Leopold
Stokowski on the Royal Festival Hall)
“To many auditors, elarity rather than rich-
ness of sound seemed the chief tonal char-
acteristic of the hall.” (Ross Parmenter,
The New York Times on Philharmonie
Hall)

* * *
YAt Festival Hall today, even after some
changes, (the reverberation time) stands
at 1.5, and when there are standees, (it)
drops to 1.4 (Howard Taubman, The
New York Times, May 11, 1958 on the
Royal Festival Hall)
“There iz every reason to belisve the hall
will be properly tuned. . . but there is also
every reason to believe that it will be a
sharp, elear, dry auditorium rather than &

AUDIC e DECEMBER, 1962

the manual turntable you can play automatically

A superbly engineered unit developed especially
for use in high quality music systems for faith-
fully reproducing high fidelity stereo and mono-
phonic recordings. Plays single record manually,
automatically or continuously, and up to 10 rec-
ords, automatically. Operates at -

counterbalanced tone arm and ‘feather-touch’
pushbutton automatic controls. Model 10H with
hysteresis-synchronous motor, $99.50; Model 10
with heavy-duty induction motor, $89.50 (prices
are less cartridge and base). Descriptive litera-

r = v ture at your dealer, or wrile to
four speeds. Has a hieavy die-cast, | EBEEINLJAMMIEIN | pegjamin Electronic Sound Corp.,
12-inch balanced turntable, mass- i MIRACORD | 80 Swalm St., Westbury, N.Y.

RECORDS
SOUND-ON- SOUND

LAFAYETTE
PROFESSIONAL
QUALITY 4-TRACK
STEREO TAPE RECORDER

Here is professional quality at Lafayette’s low price. Compare
this dependable portable tape machine with others and you
will agree, the RK-155 is tops.

=« Playback 4 and 2-track stereo; 4-track monaural e Record
4-track stereo and monaural e Dual level meters e Built-in
amplifiers and 2 full-tone stereo speakers for hi-fi sound
» Response: 40-18,000 cps at 732 ips e 2 Speeds: 3% ips
& 7Y% ips e Plays reels up to 7 inches e Complete with 2
dynamic mikes, output cable, tape reel and 1200 ft. of tape.
RK-155WX With Carrying Case ..., Net 169.95
L B N & N B B B B B B N B 8 N B B

LAFAYETTE Radio ELECTRONICS [0 Rush me FREE 388

complete
recording

studio
in one case

16993

NO MONEY DOWN

1 Dept. AL-Zr ;3 Box 10, e - '
LR AL LA TR, erclosed | AFAYETTE Radio ELECTRONICS
0 Syosset, LI, N.Y. ]
ATIONS
B NAME i s i asasaE ot b TSt wemd s s oums b i s g‘ami‘soa?%mﬁcs%rsd;l? ’f;"; :
, N.Y. Paramus, N.),
I ADDRESS: e A A R T Ve e Vi v P;?nfi:{u_ NJ.  MNewark 2, N.J.
Bronx 58, N.Y. Boston 10, Mass. J
63 0 1 et Do B e O ZONE ... STATE ....c.....co..... Natick, Mass.
M P P rry ey o o B 8 N B B N _ B _BR_NB_B_ N N |
CIRCLE €1B
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Butobal

PRODUCT OF WEST GERMANY

PORTABLE...
PROFESSIONAL...
PRECISION-MADE!

BUTOBA i: = precision tape recorder, qual-
ity-engineered and hand -crafted by skilled
West German technicians, offering perform-
ance and features never before found in
portable recorders!

UNEQUALLED FEATURES:

4 hrs. recording or play-back on 5 inch reels
o Exceptionally fast forward and rewind
Instant stact and stop » 2 motors with tran-
sistorized electronic speed contro! « Separate
volume and tone controls » Built-in push-puil
amplifier and 5 x 7* heavy- duty speaker »
Tape position indicator e 40 hrs. operation
from 8 ordinary flashlight batieries » Fully
transistorized, battery or A/C operated.

SPECIFICATIONS:

Response: 50 —13,000 cps @ 3% ips,
60—6,000 cps @ 174 ips » Haif track » Flutter
and wow: Max, .2% @ 3% ips « Mike input
—200 ohms; ling input 100K chms e Compact
« Lightweight « Complete with dynamic mike
« Full line of accessories available,

BOOKLET FREE!

29 WAYS TO USE YOUR TAPE
RECORDER’ and color folder. Yours for

the asking. Write ...

¢ STANFORD INTERNATIONAL
564 Laurel Street » San Carlos, Cald.
Telephone: 591-0339
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mellow one”” (H. C. 8., The New York
Times, on Philharmonic Hall)

* * -

The above eriticisms would seem to in-
dicate that Philharmonic Hall and Royal
Festival Hall have common traits—bags de-
ficiency, lack of resonance, irregular dis-
tribution of sound. However, the New York
hall does not seem to suffer from the lack
of homogeneity noted by most crities of
the Royal Festival Hall:

“The voices of individual instrumenis often
seem isolated. . . You hear every sound
made on stage—not only the sounds meant
to be heard but even the turning of the
pages and the accidental touch of bow
against musie stand.” (Howard Tanbman,
The New York Times)

“One is inclined to hear eaeh instrument as
a separate entity.” (Alec Robertson, The
Gramophone)

Dr. Beranek’s reply to the eritical recep-
tion of Philharmonic HMall is to move pan-
e¢ls, lower or raise clouds, experiment with
risers, replace screens, and otherwise alter
reflective surfaces. One concert-goer (Sey-
mour Solomon, President of Vanguard
Records) recently proposed a more drastic
method of improving the anditorium’s a-
eoustics in a letter to The New ¥ork Times:

“An edueated guess would be that adjusting
sound-refieeting panels will not alter the
basie sound quality, and that nething short
of struetural alteration will suffice. To be
considered is the possibility of constructing
a more resonant flooring under the orches-

| tra to reinforce and amplify the bass res-

ponse of the instruments.”

As of this writing, acousties at last are
taking second place to music in the review
columns, Meanwhile the tuning continues.
What will tomorrow bring? More bass, bet-
ter distribution of sound? Smoother fre-
quency response} Whatever the outcome of
future adjustments, Philharmonie Hall, like
Roval Festival Hall, promises to remain
controversial, =

RECOMMENDED REaDING: *Music, Acoustics
& Architecture,” Lee L. Beranek; John
Wiley & Sons, New York. $17.50

LETTERS

(from page 6)

Condenser Microphone Matching

(The following letter is reprinfed from
last month with the inclusion of two para-
graphs which significantly add to iis
meantng.)

Sik:

The amplifier in all professional con-
denser microphones is in itself hasically
an impedance-matehing device; if converts
the extremely high diaphragmy/grid im-
pedance (approximately 180 megohms) to
a balanced low-impedance line suitable for
long cable runs. It is by nature a voltage
amplifier and is, therefore, incapable of
any power output. The impedance that
is listed in the European specifications,
usnally either 200 or 50 ohms, is the
gource impedance looking back into the
microphone output transformer. If the
transformer load is improper, it will re-

FOR A LIMITED TIME!

Special 25%
saving for

AU[”[] readers

TROUBLESHOOTING HIGH FIDELITY
AMPLIFIERS was written specifically
for the service technician and the
audio hobbyist who specializes—
or wants to specialize—in the
growing and highly profitable field
of audio and high fidelity service
and repair.

PREPUBLICATION OFFER

PAY ONLY
$2.20

FOR THIS
NEW BOOK
PUBLISHED §
AT $2.95! p

This book is for the hobbyist and
technician who wants to know the
plain and simple approach to
TROUBLESHOOTING HIGH FIDELITY
AMPLIFIERS. Twelve fact-filled, illus-
trated chapters spell out the most
direct approach to curing both,
vacuum tube and transistorized
amplifier ills. Everything from in-
struments and test procedures, to
servicing transistorized stereo
amplifiers, is covered in a writing
style that makes it easy to read
and absorb.

Published at $2.95 . . . YOU SAVE
25%; when you order this important

book at the special pre-publication
price of only $2.20. Send for your
copy today. We pay the postage*.

Radio Magazines, Inc., Dept. T62
P.0. Box 629
Mineola, New York

I am enclosing$ | please send
me copies of TROUBLESHOOTING
HieH FIDELITY AMPLIFIERS®, by Mannie
Horowitz.

NAME
ADDRESS.
CITY — ZONE__STATE

*Shipped postpaid in the U.5. and Canada. Please
add 25¢ for foreign orders.

FOR A LIMITED TIME!

AUDIO o DECEMBER, 1962


www.americanradiohistory.com

flect back into the plate circuit of the tube
and shift the operating point to a mnon-
linear portion of the enrve. This trana-
former should never look into an imped-
ance less than 5 times the source value,
Sinee American input transformers do not
have 1000-obm strapping, these micro-
phenes can never be operated with a 200-
chm source impedance. They should always
be strapped for the 50-ohm impedance.

In order for the console preamplifier
input transformer to see the nominal im-
pedance in use today (150/250), it is
necessary to insert building-out resistors
in the legs of the mierophone output trans-
former, These should be in the order of
60-75 ohms so that the total impedance
seen by the preamplifier input transformer
is in the order of 200 ohms.

This modification has been included in
most all European condenser microphones
imported through regular channels for the
past two or three years. Anyone that is
operating microphones older than this
would be well advised fo perform these
modifieations in order to reduce high-fre-
queney distortion.

The problem of overload of the console
preamplifier and the internal microphone
amplifier due to c¢lose-miking techniques
has only one satisfactory solution. This
is an integral attennator in the microphone
itself hetween the capsule and the pre-
amplifier grid. While padding of the miero-
phone line at the console input will pre-
vent overload after this poinf, only the
above mentioned type of attenuator will
protect the microphone itself.

ALBERT B. GRUNDY

International Electroacoustics, Ine.
333 Sixth Avenue

New York 14, New York

And Still More

SIR:

I am fiattered by the interest and com-
ments generatad by my article “A conden-
ser microphone mixer” in the October
issne. It is regrettable that they have been
made, in large part, because of a termina-
tion error (200-ohm souree rather than
50 ohms) and as a result, the major philos-
ophy of my design has been missed. Some
degree of clarification is obviously Te-
quired. Itirst, let me say that while the
sehematic was obviously in error and im-
plied an impedance-matching econnection,
the text belies this approach by the very
terminology employed: “In order to pre-
vent overload within the microphone pre-
amplifiers . . . That the microphone
amplifier should work into a load imped-
ance considerably higher than its source
impedance is not open to conjecture and I
wholeheartedly agree with Mr., Temmer
and Mr. Grundy.

The manner of accomplishing this re-
quirement, however, is the subjeet for con-
troversy, and is, in itself, the basisz for
my design. The input transformer of the
standard console iz normally employed
with an unloaded secondary and exhibits
a frequency diseriminative response when
fed from a source other than the specified
nominal impedance. This response varies
with the individual transformer employed,
of eourse, but it can be generally stated
that the high-frequency peaking as a result
of “undeterminating” the input is unsatis-
factory and ean run 2s high as 5 db. This
condition is satisfied by a resistive network
between the mike and transformer which
allows the source to *'see’” its proper load
while simultaneously providing the neces-
sary input impedance for the tranaformer.
With respect fto the unloaded-secondary
condition, Mr. Temmer is quite correct.
The loaded secondary of my design does
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not present the same problem and allows
the mike to feed directly to a higher input
impedanee (Ref. my latter November issue)
without an appreciable peak.

It should be obvious, therefore, that a
Tesistive network is nof only not reguired
for proper performance, but the attendant
loss of approximately 12 db will render
this mixer unusable from a sensitivity
standpoint, and also, will negate any floxi-
bility gains from this design. I, therefore,
reiterate the recommended ideal input
termination for my design: The Neumann
U-47 mierophone should be strapped for
50-ohm impedance and fed directly to an
input transformer having an input of 250
ohms and a secondary of 100K ohms
that is loaded with a 100K potentiometer,

WILLIAM G. DILLEY
514 E, Avery 3t.,
San Bernardino, Calif.

SPEAKERS

{from page 22)

3. H. . Olson, “Elements of acoustical
engineering,” . Van Nostrand Co., Ine.
New York, p. 142, 1957.

4. I. Wolff, L. Malter, “Sound radiation
from a system of vibrating circular dia-
phragms” Phys. Rev., 33, 1061, 1929.

5. R. L. Pritehard, “Mutual acoustic im-
pedance between radiators in an infinite
rigid plane,” J. Acous. Soe. Am. 32, No. 6
730, 1960.

6. H. M. Tremaire, “All about crossover
networks,” Howard W. Sams §& Co., Ine,
New York, 1960.

7. J. F, Novak, "Performance of Enelo-
sures for low-resonance high-compliance
loudspeakers,” J. 4. E. 8., No. 1, 29, 1959,
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THERES A NORELCO

b,
i
!

CONTINENTAL
TAPE
RECORDER
FOR
EVERY PURSE
AND PURPOSE

Whether vour particular requiremenis in a tope recorder are simple or
complex . . . whether they demand multiplex (FM stereo} recording focilities
or something less. .. whether they reflect the demands of hebby or profes-
sion, of quality over portability or vice verse ... choosing the one right tape
recorder for you has now become as simple as A-B-Cl

There are now 4 Norelco 'Continentals’. One for every purpose. One for
every purse, All guild-crafted for you by Philips of the Netherlonds. Each
designed to provide its owner with the feotures best suited to his special
requirements—whether on vacation, on location, in the home, studio, office,

church or school.

For a pleasant demenstration, visit your favorite hi-fi or photo dealer. Write

for Brochure A-12.

MNorth American Philips Company, Inc, High Fidelity

Products Division, 230 Duffy Avenuve, Hicksville, Long Islond, New York,

/VO/'G’/CO®

In Conoda ond throughout the free world Marelco is known os “the Phitips’
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it Office Box 629

1eola, New York

| enclpaing my remirtance for $10.00 \
my copy of
ND in the THEATRE posipaid.

For Home -

Write Dept, 1262-A for
personalized information
on your specific needs.

Tops in Performance per Dollar

73 PRODUCTION COMBINATIONS
Studio - Recording Lab

CROWN INTERNATIONAL

Division of
INTERNATIONAL RADIO & ELECTRONICS CORP.
ELKHART, INDIANA

The First Book of its Kind—No Other Like [t!
SOUND in the THEATRE

by Harold Burris-Meyer and Vincent Mallory

Nothing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
‘and how to do it whenever the source (singer,
musician, speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from
the necessities of the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified
by environment, hall, and scenery. Sound
sources are considered for their susceptibility
of controi and need for it, and the many tech-
niques for applying electronic sound control
are described and illustrated in thirty-two spe-
{ﬁc problems. From these problems are de-

N S (EC

m

e —— O B S 101

An invaluable reference —an in-
dispensable guide for anyone
working in the theatre—a com-
plete technological thesaurus for
i . the engineer, architect, designer, - g T v;
technician, student, and feacher
concerned with the reinforcement

\ 4l sound and speech.

C.0.D., all books sent postpaid in U.S.A.\
possessions, Canada, and Mexico.
B0¢c for Foreign orders.)

rived systems and equipment specifications.
Complete procedures are given for: Planning,
assembling, and testing sound control installa-
tions—Articulating sound control with other
elements of production—Rehearsals and per-
formances — QOperation and maintenance- of
sound control equipment.

THE AUTHORS

During 1he past thirty years, the authors have developed
the techniques of sound contrel in opera, open-air amphi-
theatres, theatres on Broadway, theatres on-the-road and
off-Broadway, in concert halls and night clubs, in Holly-
wood and in the laboratory. Some of their techniques are
used in broadcast and recording as well as in perform-
ances where an audience is present. From their laboratory
have come notably successful applications of sound con-
trol to psychological warfare and psychological screening.

s | By | o
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ATTENUATOR

(from page 23)

faced is finding some resistors of the
values shown. The best way is to select
them, using a Wheatstone bridge, from
a large stoek of b-per-cent resistors. This
is what the author did. Of course not
everybody has access to a bridge The
next best thing would be to nse the nearest
5-per-cent value without attempting to
bridge them. Actually, this can be quite
good in some cases since the manufac-
turers usually hold a fighter tolerance
than 5 per cent on these resistors. A
range of 3 per cent is what you usually
find but, of course, you can’t depend on
it. Also, not all the exact values you need
fall close to a 5-per-cent value, either.
If you want a 1-per-cent attennator and
don’'t have a bridge you will just have
to invest in a supply of l-per-cent re-
sistors, These can be obtained from any
good electronic wholesaler. Be sure fo
get deposited earbon and not wire
wound. Although the latter can have a
higher wattage rating than the carbons,
14 -watt units are more than sufficient for
home use. For example, ten volts rms
across 600 ohms is only 0.17 watts. In
general, wire-wound resistors have a
poorer frequency response than the
equivalent carbon. Thirty Y-watt 1-per-
cent deposited-earbon resistors will cost
you about $10 if you remember to get a
quantity discount.

Selected 5-per-cent resistors, then, are
a better deal if you can borrow a hridge.
There is one cateh, thongh: if you aren’t
careful when you solder them in you ean
increase their value over what you meas-
ured by up to 2 per cent—these resistors
are sensitive to overheating, So leave
lots of lead length when you solder and
use a heat sink as well. Long leads won’t
hurt anything and ean make as nice a
looking package as if you cut them short.

A tip on bridging. The heating sensi-
tivity of earbon resistors can be used to
good advantage if no particular resistor
happens to fall close enough to your
value. Bimply choose one a few per cent
low and heat the leads(s) near the hody.
Apply heat with discretion and proceed
in short steps, always measuring after-
wards. This is a good, quick way to set
the value.

A more common way is to file a noteh
into the resistor. This is usually more
trouble but can raise the value much fur-
ther than heating can. I always used
staking lacquer to seal the cut hut this
will raise the resistance as soon as it fills
in. A little experience is in arder here,
and many trials and errors, too, before
you will have perfeect results.

As a general rule, always work the re-
sistor back and forth in the bridge be-
fore removing. Sometimes the vzlue is
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intermittent and this check will show
it up.

If you like, 2 more modest version can
be built simply by leaving out sections.
This is quite all right since every pi sec-
tion is complete in itself. Rearrange-
nment in any desired order, addition or
subtraction of attenuation steps can
thus be carried oub since everything is
completely hilateral. Just remember that
the attenuator, whether one or more sec-
tions, must always be loaded with an
external 600 ohms on both ends, Usnally
signal generators are this impedance but
scopes are not. Place a 600-ohm resistor
across the end which feeds the scope.
This will ensure that whatever attenua-
tion setting you use will be accurate. Ad-
ditional values of attennation ean be
caleulated from the following formulas
if you so desire: (Refer to Fig. 2.)

AL A2 —1

A-1 24
Here, 4 is the current ratio from input
to output (always greater than unity).
Choose the desired attenuation in db,
look up the current ratio in any standard
four-place decibel chart, and substitute
in the formnlas.

Ezxample: Suppose 10 db was your
choice. A then is 3.1623; R, is 1155
ohms; and R, is 854 ohms.

Don't leave the attenuation string
floating ; ground it to the plate on which
the switehes are mounted. Hum pickup
can be a problem with 40 db or so in the
line. A shield over the bottom is a good
idea ag well and keep a reasonable
amount of spacing hetween switches,
Stray capacitance isn’t tec much of a
problem but there isn’t any point in tak-
ing chances. 1 know ene person who
shielded each individual attenuator
switeh with a separate can around it.
This is a good idea if you are really
worried about stray capacitance. For my
part, I have found that a 1.5-in. spacing
or so is sufficient with the resistor bodies
above the switeh. Other than this there
are no special precautions to be taken
with the layout. Connecting wires can be
loose or point to point as desired.

As for the switches themselves, any
gpood quality dpdt toggle switeh ean be
used. I prefer aireraft type switches,
JAN ST52N, for their reliability. There
is nothing more aggravating than fo
throw the switch and have it give inter-
mittent action or partial closing. How-
ever, these ecan he 75¢ more than other
kinds so you ean save money if you have
to by buying non-JAN parts.

All told, the cost should run between
$20 and $30. The breakdown is as fol-
lows: One mounting plate, $1.23; ten
switehes, $9.10 to $15.10; 30 resistors,
$6.20 to $9.90; miscellaneons hardware,
$3.00. When this is compared with eom-
mereial attenuvators of 3 to 6 times the
price it becomes well worth while to
build your own. ZE

R, =600 R, =600
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INSTRUMENTS
for AUDIO
MEASUREMENTS Model 230

MODEL 410 DISTORTION METER

e Measures audio disforiion, noise level and AC
vollages * Also a versalile vacuum tube voltmeter.
« Distortion levels as low as .1% can b2 measured
on fundamental frequencies from 20 to 20,000 cps,
indicates harmonics up fo 100,000 cps = Distorlion
measurements can be made on sigral levels of .1
volt to 30 volts rms « The vacuum fube volimefer

MODEL 210 AUDIO OSCILLATOR

» Provides a sine wave signal from 10 ¢ps do
100 ke « Qutpur level within ==1 db when working
into 600 ohms lreference 5 kel = Power output,
variable to above 150 mw = Hum and noise, —70

Model 410

provides an accuracy of ==5% over a frequency range
from 20 cps to 200 KC. For noise and db measure-
ments, Ithe instrument is calibrated in 1 db sieps
from 0 db to —15 db, the buill-in attenvator pro-
vides addifional ranges from —60 db to 50 db
in 10 db steps.

db at 5 volts output = Distorlion is less than 2%
at 5 volts output from 50 fo 20,000 cps, slightly
higher at higher output and frequency extremes.

These instruments are supplied with many B.C. station insfallations
for FCC Proof-of Performance tesfs,

BARKER & WILLIAMSON, Inc.
Radio Communication Cquipment Since {932
BRISTOL, PENNSYLVANIA + STillwell 8-6681

CIRCLE &5A

That’s only one of the
reasons why the B-12 H
is the standard of the
broadcasting industry!
Another reason?

A Custom-built
hysteresis synchronous
motor (the very one
that drives the
renowned B-16H) which
assures you of all the
torque you need for
fast starts and perfect
cueing. Other reasons?
Write for complete
information today.

Specifications:

NOISE LEVEL:

57db below average
recording level,

WOW & FLUTTER: 0.129%
Starting: From standing
start to operating

speed at 78 rpm. .. 3% turn
at 3313 & 45 rpm. . ¥4 turn
8-12H 12~ Stereotable

gl
25 nuurs a ﬂav $149.95 net
B-16H 16~ Stereotable

TURNTABLE B-12H ss2012- sw%%??é?‘gam
B

S0 rugoed
you could

34.95 net
2} S$-260 16” Stereo Tonearm
36.95 net

EK-O-KUT

REX-0-KUT COMPANY. INC., DEPT. A-32,36-19 108th $t., Corona 68, N. ¥, + EXPORT: Morhan Exporting Corp.. 458 Broadway, . Y. C.
CIRCLE €98

65

www._americanradiohistorv com


www.americanradiohistory.com

NEW PRODUCTS

s Slim-Line Speaker System. The Regina
200 is among the first of the Electro-Voice
londspeaker systems to be produced with
an olled-walnut finish. It has trim modern
lines that will blend with virtually any
furniture style or room decor. The Regina
was developed in answer to demands of
diseriminating listeners for a system equal
in performance to the popular Electro-
Yoice compact low-resonance systems, but
of minimum <depth. Less than 6-in. deep,

thig system delivers performance identical
to that of conventional-dimension systems
and may therefore be used for monophonic
sound or paired for stereo reproduction
with another Regina or with the B-V
Leyton 100, The Regina iz a multi-way
system with electrical crogsover at 800
eps to a 5-in. dynamic cone-type tweeter,
mounted in a totally Isolated chamber to
prevent interaction with rear wave pres-
sure of the high cempliance 10-in. woofer.
Electro-Voice, Ine,, Buchanan, Mich, M-3

# Integrated Tons Arm and Cartridge. The
new improved Neumann Professional Dy-
namic Stereo Cartridge DST-62, successor
to the D3T, is now available with a
matched tone arm, the Model 3TA-12. The
Neumann DST-é2 {ncorporates an im-
proved metal underside in place of the

=N
§ -
rubber of the previous model which

tended to deteriorate in use. It is sealed
against dust and dirt. The unit operates
with all quality preamp inputs and may be
used wlth the SME, ESL 2310/N, and EMT
turntable tone arms in addition te the
5TA-12 tone arm. The S5TA-12 keeps ex-
traneous resonances at a low level through
an improved, special rubber damping which

66

goparates the arm from the counter-
weight. An integral calibrated gauge per-
mits adjustment of the tracking force
from 0 to 7 grams. The DST-62 moving-
coil cartridge is manufactured by the
Georg Neumann TLaboratories of West
Berlin, Germany, producers of profes-
sional recording and broadcasting equip-
ment for over thirty years., The DST-62
cartridege and S8TA-12 arm are distributed
throughout the United States and Canada
by Gotham Audio Corporation, 2 W, 46th
Bt., New York 36, N, Y. -4

& Minilature Condenser Microphone, A New
miniature Sony condenser microphone is
now being marketed to the broadcast, re-
cording, and entertainment fields by Super-
acope, Ine. The Sony C-17B microphone's

compact size (9%-in. diameter x 3% -in.
length) and directional characteristics

(cardioid pattern with 25-db front-te-back
sengitivity) makes this microphone ideal
for broadcasting, recording, and live per-
formances. The microphone diaphragm 1is
constructed of a specizl plastic material
that is processed to a thickness of only

0.006 mm and coated on one side with pure
gold, using a vacuum process that applies
the metal to a thickness of 0.0003 mm. He-
causae of the highly specialized process of
diaphragm meanufacture, the Sony C-1TB
has a frequency response of +2 db from
20=1E,000 cps, The power supply includsd
with the microphone, provides both low-
frequeney four-position step attenuation
and high-frequency cutoff, The Sony C-17B
condenser microphone is priced at $299.50
complete with power supply, carrying case
and 30 feet of connecting cable. Super-
scope, Inc, B150 Vineland Ave., Sun Vsal-
ley, California. M-5

o 30-Watt Stereo Amplifier. A new 30-watt
steren amplifier, moderately priced at only
$128.96, the H. H. Scott Model 200 offers
design features and flexibility usually as-
sociated with much more expensive Scott
egquipment. The heavy-duty transformers
provide full power throughout the usable

audio range and more than enough power
to drive most popular speaker systems. A
headphone output is located on the front
panel and a tape monitor switch and spe-
eial inputs and outputs are Included for
the tape recording enthusiast. The chassis
is of electrolytic aluminum for maximum

heat dissipation and minimum hum, A de-
rived center-channel cutput is included to
drive a power amplifier for extension
spenkers. A high-gain Input allows utili-
zatlon of all popular magnetic sterec car-
tridges. THFM power rating is 15 watts
per channel; IM distortion is 0.5 percent;
harmonic distortion 0.8 percent; hum and
noise — 70 db. Dimensions are 15%-in. wide
by 6% -in, by 133 -in. deep, in an accessory
case of either walnut, mahogany, or
lealherette-covered metal. H. H. Secott,
Inc., 111 Powdermill Road, Dept. P., May-
nard, Massachusetts. M-6

¢ Elsctronic Two-Manual Organ Eit. The
Heath Company proudly announces an
exclusive kit version of the new Thomas
transistor two-manual organ for just
$229.95. A sophisticated instrument, the
kit version features the qualities of the
factory assembled Instrument: 1. Ten
organ volees—upper manuzl contains
Trombone, Reed, Flute, Oboe, Cornet, Vio-
lin and the lower manual oifers Saxophone,
Horn, Viola, Diapason; 2. variable bass
manual balance
5. standard

pedal velume contreol; 3.
variable vibrato;

cantrol: 4.

expression pedal; 6. 13-note heel and toe
basz pedals; 7. overhanging kevboards; 8.
beautiful walnut cabinet; % 20-watt peak-
power amplifier and speaker:; 10. compact
size—34%-in. high, 39% -in. wide, 21%-In.
deep; 11. transistorized. A free copy of
the Thomas “musical fun” book Is in~
cluded which shows how to play the organ
and how to read music. Also available ia
the Thomas Self-Teacher Recorded Lesson
Plan—a. complete course of 48 lessons on
four 12-in. LP records plus a music book
in a  Tbeautiful gold-ermbossed, white
leatherette album for only $19.95. Heath
Company, Benton Harbor, Michigan., M-7

& FPM-ADI Sterec Reocelver. A new 30-watt
FM-AM stereo receiver was introduced by
Bogen Communications Divislon of Lear
Siogler, Inc. The new unit, Model RP230,
is sald to have a fregquency response of
+1 4b from 20 to 20,000 cps and an FM
sensitivity of 0.85 pv for 20 db of quieting.
The new model features Bogen's "Stereo-
Minder"” indicator which lights when the

statlon is broadeasting In FM stereo, elec-
tronic-eye tuning, a speecial tape recorder
filter which eliminates beeps or whistles
when taping off the alr, and Bogen’s dis-
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Scott Stereo Tuner Kit
Wins Rave Reviews
from every Leading Hi-Fi Expert!

Just one year ago Scott introduced the LT-110 FM Stereo Tun i

High Fidelity Dealers built this superb kit themselves, gxalgigédKiits.
many features, and recommended it without reservation. Enthusiastic
kit builders deluged us with mail. Now the verdict is in from all the
leading 'teohnmal experts. Never before in the history of the industry
has a single kit received such unanimous praise. We reprint a few
excerpts below.

from
POPULAR ELECTRONICS

“No commentary on Scott Kits would
be complete without first mentioning
that this company pioneered new areas
jn the hi-fi kit market and brought
forth several (then-radical) innovations.
One of them continues to fascinate all
purchasers of a Seoit Kit — the full-
color instruction manual. ... Scott also
pioneered the Kit-Pak — a shipping
container which serves as a temporary
workbench and storage box . . . a test
model of the LT-110 was wired at
POPULAR ELECTRONICS in just
under five hours. Another 40 minutes
was used for careful alignment and the
tuner was “on the air.” . . . The L'T-110
met or exceeded all the manufacturer’s
detailed specifications on sensitivity,
distortion, output level, a.c. hum, and
capture ratio . . . the audio response is
excellent, being within =+ 1 db, from
approximately 20 to 16,000 cycles. . . .
Channel-to-channel crosstalk is partic-
ularly excellent both in terms of uni-
formity and the fact that it holds up
well above 10,000 cycles. . .. Frequency
drift of the LT-110 from a ccld start
is extraordinarily low — less than 5 ke.
The a.c. hum level (referred to 100%
modulation) is low and exceeds the
manufacturer’s rating by 5 db. ... It's
difficult to imagine a kit much simpler
to assemble than the L'T-110. The full-
color instruction book climinates just
about the last possible chance of
wiring errors. . . . From a plain and
simple operational standpoint, the
LT-110 works well and sounds good.”

Popular Electronics, Oct. 1962

AUDIO e DECEMBER, 1962

from ELECTRONICS WORLD

“Construction time for the unit
we tested was 6)¢ hours, without
alignment . . . in listening tests,
the tuner showed its high useable
sensitivity to good advantage.
Using an in-door antenna which
produced marginal signal to noise
ratios on most other tuners we
were able to get noise-free, un-
distorted stereo reception. It's
guite non-critical to tune, hardly
requiring the use of its tuning

'
meter. Elecironics World, Nov. 1962

from AUDIO

““The LT-110 (is) so simple to build
that we unhesitatingly recommend it
for even the novice, . . . We found that
the useable sensitivity (IHIFM) was
2.1pv . . . a fine stereo tuner and an

unusually easy kit to build.”
Audio, April 1962

from RECORD GUIDE

“It seems to me that every time I
turn around I am building another
of H. H. Scoit’s kits., And each
time I end up praising the unit to
the skies.

The Scott instruction books should
be a model for the industry. They
feature full-color, step-by-step,
illustrated directions. Each resistor
or other component is shown in
the progressive phases in its color
code and in its proper position. . . .

There is no audible drift in the
LT-110 whatever. You can shut the
tuner off on a station and pick it
up the next day, perfectly tuned,

without touching the tuning dial.
No AFC circuits are included in
this tuner and none are needed.

This tuner kit has to be ranked on
the same plane as H, H. Scott’s
factory-wired units. It is an excel-
lent product, and because of its
conservative parts very likely to
give long, trouble-free service.”’

American Record Guide, Sept. 1982

aEeE
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Now Sonic Monitor* Added

Scott’s unique Sonic Monitor has now
been added to the LT-110. This fool-
proof stereo signaling device tells you
audibly when you are tuned to a
stereo station. Just turn the switch to
“Monitor”, and tune across the dial
When you hear the monitor tone from
your speakers you Know you've tuned
to a station broadcasting new M
Sterec. Now switch the Monitor knob
back to “Listen” to enjoy perfecl sterec
sound.

LT-110 $159.95 (slightly higher West of Rockies.)
*Patent Pending

SCOTT

H. H. Scott, Ing., 111 Powdermill Rd., Maynard, Mass.
Dept. 35-12 X

Rush me complete details on your LT-110 FM
Stereo Tuner Kit and other superb Scotthkils.
Be sure to include your new free Stereo Record,
“The Sounds of FM Stereo” showing how new
FM stereo sounds, and explaining important
technical specifications.

Name

Address

City State
Exporl: Morhan Exporting Carp., 458 Broadway, NY.C.
Canada: Atlas Radio Corp., 50 Wingold Ave., Toronla

67


www.americanradiohistory.com

There’s a

on top of the
Empire State
Building!

4 WNEW-TV Channel 3
©in New York uses the
FAIRCHILD CONAX to
- maintain high average audio
|evels despite pre-emphasis
. problems. The CONAX is silently
{af work minimizing problems cre-
| ated by sibilants, finger snapping,
‘the shriill sounds of children, the
. rattling of dishes, muted trumpets
‘and cymbals, which are ail part of
WNEW-TV's program Scheduie. No
more reduction of apparent loud-
« ness because of these high frequency
prohlems.

GCONAX has been engineered by FAIR-
CHILD to cope with the problem of
distortion produced in recording and
broadcasting by excessive, instanta-
neous high frequency peaks. The FAIR-
CHILD CONAX ‘“previews” program
material in emphasized form for effi-
cient high frequency control. The
device is based on the integrating
properties of the human ear. The
CONAX action is inaudible and instan-
taneous — 1,40,000ths of a second.
o CONAX produces increased signal

levels in recording and FM broad-

cast,
= CONAX reduces distortion in tape
~ recording and tape duplieation.
"= CONAX minimizes channel cross-
~talk in stereo broadcasting.
« CONAX eliminates high frequency

“splatter” hetween stereo channels

. -and SCA channel.

Why not let the FAIRCHILD CONAX
help youl maistain high average audic
levels. =
FAIRCHILD RECORDING EQUIP. CORP.
10-40 45th Avenue, Long Island City 1, N. Y.
MAIL THIS COUPON FOR COMPLETE DATA
} FAIRCHILD RECORDING EQUIPMENT CORP. |
10-40 45th Avenue
Long Island City 1, N. Y,
Dear Sir:

Please send me complete information on the
Fairchild Conax

Firm Name.

Address

| |
I |
| I
| I
| |
] I
] Name ]
J I
| |
| |
| |
] |

tinetive brushed gold panel. dodel RP230
is priced at $249.95. Metal enclosure ENT,
$12.95: Walnut enclosure, WEI, $27,05. All
prices slightly higher in the West, Bogen
Communications Div. of Lear Siegler, Inc.,
Paramus, N. J. M-B

# Low-Cost Dynamic Microphone. A new
low-cost ommnidirectional mierophone, the
Shure AModel 576 “Versadyne,” features
smooth response from 40-15,000 cps and is
intended for general public addresg, home
recording, and call system use where both
performance and econemy are important.
It has a smartly styled, rugged Armao-Dur
body with satin anodized cap and stainless
steel grill. Small in size and lightweight,
the “Versadyne" is adaptable to hand-held,
stand-mounted, or lavalier use. The “"Ver-
zadyne” is available in two models: The

Model 5758 features hipgh impedance and
high cutput making it ideal for use with
practically all public address amplifiers
where only a moderate length of cable is
reqguired; the Model 5758E i=s a low-imped-
ance model designed for use in installa-
tions whers long cable lengths are re-
quired, or for use with transistor ampli-
fiers where a medium or low-impedance
microphone is required. Both models fea-
ture a slide-to-talk locking switch., Acces-

sories furnished are stand adapter, lavalier
bracket, and cord assembly. List price for
the Model 5758 is $24.00; Model GT55B Is
$91.00. Additional specifications are as fol-
lows: Frequency response is 40-15,000 cps;
output lavel of the Model 5758 is — 58 db
{0 db=1 volt per microbar), and of the
Model B755B is — 62 db (0 éb =1 milliwatt
per 10 mierobars); impedance of the Model
5758 is 100,000 chms and of the Model
5758B is 150-250 ohms; dimenslons are
1% -in. long x 1% -in. diameter; the welght
iz 5 oz. Shure Brothers, Inc., 222 Hartrey
Avenue, Evanston, Illincis. M-9

s 7-Element FM Antenna. A new 7-ele-
ment FM antenna deslgned for multiplex
recaption, the new Mark "Stereo 7" ecan
be used indoors as well as outdecors. The
Mark “Stereo 7 is ominidirectional and is
horizontally polarized so that it is not
affected by guy wires. There are no insula-
tors to deteriorate. The compact, rugged

aluminun: elements resist oxidation and
give long life. The anfenna is 30-in. wide,
22-in. high, 6%-in. deep, Comes complete
with all hardware for easy mast mount-
ing. B & K Manufacturing Company, DI-
vision of Dynascan Corporation, 18301 West
Bells Plaine, Chicago 13, Illineis. M-10

SERIES FEEDBACK

(from page 34)

have freated the refurned feedback sig-
nal deserves just a little mathematies.
We put in some signal E and get out,
first time round, just pE: we send back
to the input BuE, so that we now get
out the delayed sigral - Buf. Back to
the input goes By - BuE to give a second
delayed signal j- (uB)2E. In fact the
total output becomes:

n (1+p5+(pﬁ2+ S s )

This term in the parentheses is equal
to [2—(;B)"1/ (1~ pB) and = is going to-
wards infinity so that sinece uf contains
a delay term we get back to p/ (1 - uB)
provided that we can forget about the
unexploded bomb in the form of
{u8)". If you want to go into the mathe-
matics more deeply you will find that
geries like the one above are discussed
in the standard texthooks, such as
“Methods of Mathematical Physies,” H.
end B. S. Jefireys, (Cambridge Univer-
sity Press, 1946). For our purposes,
however, it is more than sufficient fo

notice that the classical feedback equa-
tion has got this hidden trap of time
delay, without which the term (uB)"
would be significant now and with which
the leading edge of transients is uncon-
trolled by feedback.

The practical engineer may have he-
come impatient with all this. He always
shapes his feedback-path response so
that there is no ringing when a square
wave is applied. Surely that will be
good enough for anyone. Unfortunately
this is not so. Let us consider a rather
simple design in which the output trans-
former has exactly the response we
need for the whole amplifier, rolling
off nicely at the highest frequency we
wish to hear so that noise above this
frequency will not be pumped out to
cause intermodulation in fthe loud-
speaker or a deflection on the customer’s
meter. The amplifier structure which
precedes the transformer will then be
designed to give a flat frequency re-
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sponse too and very low distortion.
When we combine the amplifier and the
transformer we get no spike on the lead-
ing edge and we helieve all is well, But
let ns, just for the sake of having num-
bers, take the transformer cui-off fre-
quency as 10,000 eps so fhat it will
probably be 40 db down at 100,000
eps. If the amplifier produces a spike
lasting 5 microseconds, which is a half
cycle of 100,000 eps, and this spike is
10 times the normal signal amplitude
we just will not see any trace of it
after the transformer. Inside the ampli-
fier, however, we have got this huge
spike. Since we assume that the tran-
sient signal is one which drives the am-
plifier fully, the spike represents a
fantastic overload.

Of course, it only lasts 5 microsee-
onds and my poor old ears ecannot de-
teet any intermodulation which is so
short. I have raised before the question
of whether we are designing equipment
to entertain the local bats and for my
part if the bats want music they can
build and pay for the equipment them-
selves. The only trouble is that it isn’t
the fall which hurts, but the bruise.
When the spike hits the grid of a tube
near the end of the amplifier we shall
drive a good deal of grid current throngh
the grid-cathode diode and leave the
coupling capacitor well charged. It will
be a long time-constant ecireuit, because
it is chosen to give good low-frequency
response. The amplifier will become
parmyzed for a time which is guite long
enongh to make itself known. We shall
get the same result with transistors
though we may, for circuit reasons, find
that we cannot pump quite such a para-
lyzing charge into the capacitors.

The example taken is an artificial one
and the reader may therefore be tempt-
ed to think that the problem will only
appear in these artificial conditions
and will not worry him when he is
building a practieal amplifier. In a
transistor amplifier, however, we shall
normally have a very restricted fre-
quency range in the output transistors
while the front end of the amplifier,
using small transistors, will have a much
more extended frequency response. The
slow response of the oufput transistors
will provide most of the delay in the
forward amplification path but will pre-
vent the spikes getting through to the
output. The preamplifier will be over-

loaded, however, in just the way we |

have been diseussing.

Even without a fransformer we nor-
mally find that we have an even chance
of designing our amplifiers to produce
this effect. When we design a three-
stage amplifier we know that if we
want a reasonable amount of feedback
we must design for either one narrow-
band stage and two wide-band stages or
one wide-hand and two narrow-band
stages. Nothing in the theory of stability
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m agnecord

for

UNFORGE TTABLE PERFORMAN CES

The King of Swing Chose
Magnecord for the World’s
First Stereo Tape Recording
of Popular Jazz

{Chicago’s Blve Note—1951)

It takes a real pro to stand the
test of time . . . a musician like
Benny Goodman . . . a tape recorder
like Magnecord, the choice of pro-
fessionals, the one most widely used
in the sound and broadeast industry.
Don't settle for less . . . your home
deserves the best! For incomparable
Stereo, you'll want the Magnecord
Olympian . . . it’s perfect! Has every-
thing you've wanted including full
fidelity 4-track play and reeord.

write for additional information and
nawme of your nearest Magnecord dealer

MIDWESTERN

INSTRUMENTS,

Benny Goodman
listens to his Magnecard Professional with Martin
Bettan, factory soles representative.

In his MNew York opartment,

magnecord SALES DEPARTMENT

INC.

manufacturers of electronic data acquisition instruments

P. 0. BOX 7509

TULSA 35, OKLAHOMA

CIRCLE 69A

The new Koss Profession-
al Headset is designed to

meet the rugged, sensitive
listening requirements of

the pros. Not everyone
needs it, but you’ve never

heard anything quite like

it before. What a Christ-

mas gift it will makel: Ask
for a demonstration,

Fluid-filled earpieces, con-
nector for boom-mounted
mike. $45.00

ELECTRONICS,INC.
2227 NORTH 31ST STREET
MILWAUKEE 8, WISCONSIN

CIRCLE 69B
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Getting

only half
the sound?

Stereo Cartridges

All the stereo sound...the ultimate in sound
from your records . .. is yours when you
switeh to the incomparable Ortofon sterec
cartridge. Only Ortofon gives you clear, clean
channel separation throughout the entire
audible frequency range .., not merely, as
with ordinary cartridges, only at a specified
single frequency!

Ortefon has long been recognized as a sup-
plier of the finest recording and playback
equipment o professional recording studios
throughout the world. Today, ELPA, for the
first time, brings Ortofon eguipment to the
high fidelity market here . . . tailored to your
needs, but featuring the same Ortofon en-
gineering perfection . . , superlative design
« . « meticulous attention to every detail.
Of course, you'll want to assure the perfect
tracking of your Ortefon cartridge by in-
stalling it in a low-inertiz, high-precision
Ortofon arm — though the new Ortofon
SPU/T cartridge will fit any standard stereo
arm. Yowll find an Ortefon arm that’s ex-
actly right for your needs and budget, See
and hear the Ortofon at your franchised
dealer’s today, Or write for information ...
including comparative cartridge tests made
under identical conditions.

Guaranteed for One Full Year, $49.95 Net

Ortofon RMG 212 arm
—$54.95 net . . . most
thoroughly profes-
sional 12" stereo arm
on the market, Orto-

price range from
-$19.95 to $59.95 net.

ORTOFON DIVISION Sl

ELPA MARKETING INDUSTRIES, Inc.
New Hyde Park, N. Y.
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gives us any reason why we should
choose one of these arrangemenis
rather than the other and nothing in the
theory tells us why they should be in
any particular order.

It is here, however, that our salvaticn
lies. The input stage of an amplifier
can usually handle & very much larger
signal than will ever be applied to it
and certainly it does not need very much
extravagance in design to make sure
that this is the case. If this stage is
made to be a narrow-band stage it will
prevent the passage further into the am-
plifier of the fransient spike and will
save the later stages from overloading.
There is a good deal to be said in favor
of making the input eirenit, before the
amplifier itself, restrict the bandwidth
to the extent permitted. What is cer-
tainly needed is some way of making
sure that in the interval before the sig-
nal has had time to get through the
amplifier and back round the feedback
loop the input c¢annot have risen to
the point where overloading will take
place.

An experimental study of this effect
is not very easily carried out without
fairly elaborate equipment. In fube cir-
cuits we might think that an oseilloseope
connected at various points in the am-
phifier would do the joh, buf unless
the oscilloseope has a very low eca-
pacitance it will disturb eonditions in
the cirenit and may obscure the whole
issne. In particular when we connect
it in pur wide-band circuits we may
narrow the hand-width to the point
where the amplifier becomes unstable,

How important is this eflect in the
practical use of amplifiers? After all
we rarely have to deal with transients
representing anything like the full out-
put. The practical situation is that we
are using mueh of the grid bias for
the low-frequency components of the
sound and we must consider that the
transient will be added to this. Since
we are thinking in terms of factors of
10-30 times, corresponding to 20-30 db
of feedback, realistic transient signals
can make a firm bid for all the grid
bias if added to the other signals can
produce the overloading we fear.

This suggests that we might examine
the amplifier by a sort of intermodula-
tion test. If we apply a sustained low-
frequency sinusoidal signal and & keyed
high-frequency signal we can filter out
the high frequency and see whether the
low-frequency sine wave is at all dis-
turbed by the sudden switehing on of
the high frequency. We must accept a
keying elick but must wateh for a period
of paralysis following the switehing.

In the long run we will be trusting
our ears. If it sounds all right it is all
right and there is ne point in carrying
matters any further. It it does not sound
right we start making all the measure-
ments and the steady-state measurements
will not reveal this effect at all. That is
why it must not be forgotten. Transient
distortion is difficult enough to measure,
but fransient intermodulation gives us
the worst of two worlds: it is difficult
to identify clearly by listening tests and
diffienlt fo simulate or measure. But oh,
what an ’orrible noise! x

of ecach of the filter transisfors is con-
siderably higher than its d.e. resistance.

With the stereo preamplifier connegted
to the supply voltage filter the correct
supply voltages of the individusl ampli-
fier stages can be adjusted hy means of
the hias potentiometers, starting at the
last filter section. For exact results this
procedure should be repeated at least
once since interaction takes place he-
tween the filter elements.

The total power consumption of the
entive sterec preamplifier-equalizer unit
mounts to Ppo={— Ve,) Liaper= 590 mW.
This value is far below that of an equiva-
lent unit employing vacuum tubes, al-
though no special thought has been spent
on the restriction of power consumpftion.

fon arms cover the |

COMPLETE CIRCULIT OF THE UNIT
|
MEASUREMENTS AND FINAL

I| SPECIFICATIONS
Operating Paints

A VTVM with an input resistance of
11 megohms has been used for all d.e.

STEREO PREAMPLIFIER

{from page 38)

measurements. Since it is not possible
to measure direct eurreants in transistor
circnits withont upsetting normal oper-
ating conditions of the eircuit, all direct
current values of interest have been de-
termined from wvoltage and resistance
measurements. The exact operating
points obtained are: Stage one: — Vo=
19.0v, — Vg =4.52v, —I,=0.50mA,
Stage two: — VCC = 21.0\", — VC-'E = 4.80V,
—Io=1.05mA.
Stage three: ~ Ve = 25.0v, — Vg = 7.90v,
= Ig = 8.20HJA-.

Note that the values actually achieved
very closely approximate the values eal-
culated in advance.

Audio-Frequency Measurements

Test Equipment. The following test in-
struments were used in measuring the
audio-frequency characteristics of the
preamplifier-equalizer:

Heathkit Model
AG-9A

Test Instrument
Audio Generator
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Harmonie Distortion Meter HD-1
Intermodulation Distortion

Meter AA-T
Audio-Frequency VIVM AA-1
Monitor Oscilloseope 10 -30

Measurement of IM distortion was
made possible by inserting a RIAA re-
cording-characteristie simulating net-
work between signal generator and pre-
amplifier inpat.

Audio-frequency specifications.

Characteristics of the individual stages.

Since d.c. coupling is employed be-
tween the amplifier stages, only some of
their andio-frequeney characteristics can
be measured directly. It will be seen that
the difference between these and the
theoretically expected values is negligi-
bly small.

Measured and intended voltage gain
figures at 1000 cps, with feedback loop
open, are compared in Table I1; Table
ITT shows several voltage gain figures
with feedback loop closed. Interesting in-
formation abcut the behavior of the am-
plifier may be gained from eritical exam-
ination ef these data.

First, it will be noted that the voltage-
gain reduction due to feedback around
the first two stages at low frequencies
consists of first-stage gain reduction only.
BSecond-stage gain remains complefely
unaffected since at frequenecies below 50
eps the loading effect of the feedback

AUDIO o

DECEMBER, 1962

Fig. 8. One of the
amplifier modules
viewed from the
component side of
the circuit board.

TABLE [l

VOLTAGE GAIN AT 1000 cps,
FEEDBACKE LOOP OPEN

Voltage Gain Moasured Intended
gvl 32.8db 33.0db
vt 22.4 23.0
Eviil 4.8 4.0
Breot 60.0 &0.0

TABLE 111
YOLTAGE GAIN, FEREDBACK LOOP CLOSED
freq. 25 eps 1000 eps
el 22.3 db 9.2 db
gvil db 22.4 17.0
grilt 4.8 4.8
grtot db 495 31.0
TABLE IV
INPUT IMPEDANCE
freq. Input Meas- in-
{eps) Impedance ured tended
Without 25 riu kohms 129 1215
Feedback 1000 rir  k ohms 13.1
With 25 Ri1  kohms 48.0 464
Fecedback 1000 Ri  kohms 119.0

network is still negligible. With increas-
ing frequency second-stage gain, too, de-
creases, as expected.

Second, it may seem surprising that
the voltage gain reduction is only 10.5
db instead of the anticipated value of
about 11.6 db (9 db +2.6 db, according
to previous esleulations). This is mainly
due to the inerease in input impedance
of the first stage when the feedback loop
is cloged. Some input impedance values
of interest are shown in Table TV, With

Fig. 9. Amplifier
module, etched
circuit.
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The werld's smallest watch, $3000
Courtesy of Yacheron & Constantin-LeCoultre Watches, Inc.
: —ry

makes the
difference

l | [
THORENS

TD-124
TRANSCRIPTION TURNTABLE

CRAFTSMANSHIP — unique in its preei-
sion — superlative in its design and style.
These are the marks of a fine Swiss watch;
on these qualities the Swiss firm of Thorens
has built its reputation.

No cne surpasses the Swiss in precision man-
ufacturing. And no one has surpassed the
precision-crafted Thorens TD-124 either ...
with its built-in versatility, its more con-
veniences, more features than any other
turntable available.

A mere glance beneath the table tells you
why: Machined parts, precision balanced,
polished to mirror-like finishes — no mere
metal stampings these! The finest features
of a belt drive . . . plus idler wheel . .. plus
an 11% pound, machine-balanced table!
Visit a franchised dealer, and see the TI}-124
and all the family of fine Thorens turntables
. .. compare with any other! Or write ns for
full specifications. Dept. H-12

Guaranteed for One Full Year.
BASES from $10 to $35

TD-124 - $110 net

Thorens TD-121
$85 net

+ .. a new Swiss-
precision Thorens
for those requir-
ing only 3335 rpm
or other single
speed.

ELPA MARKETING INDUSTRIES, Inc.

THORENS DIVISION ® New Hyde Park, N. Y.
iIn Canada: Tri-Tel Aesociates Ltd., Willowdale, Onl.
. e ——
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STEREOTRON

Responds to weakest signals but strong
signals won't overload it

New Stereotron Antenna and 2 Nuvistor FM
amplifier will positively improve your FM
set performance; pulls in far-away stations!

Now an FM antenna has been designed by
Winegard that will deliver unexcelled FM
and FM stereo listening whether you live
close to FM stations or 200 miles away. The
new Stereotron is so powerful, so efficient
that we actually guarantee better perform-
ance from your FM, guarantee that you will
receive 859, of ail FM stations in a 200
mile radius,

The Stereotron Antenna (model SF-8)
with Stereotron 2 nuvistor amplifier (model
AP-320) is the only antenna-amplifier combi-
nation that can be used anywhere. Nuvistor
amplifier takes up to 200,000 micro-volts of
signal without overloading—yet responds to
signals of only 1 micro-volt. The Stercotron
with nuvistor amplifier has minimum gain of
26 DB over a folded dipole and flat frequen-
¢y response of 14 DB from 88 to 108 me.
Antenna is GOLD ANODIZED, amplifier
completely weather-sealed. Available for
300 ohm or 75 ohm coax.

SF-8 Stereotron Antenna $23.65
AP-320 Stereotron Amplifier $39.95—can be
used with any FM antenna.

Write for information and spec. sheets
today on the Stereotron and other Winegard
FM and TV antennas and accessories. Get
FREE Station Log and FM map of U.S.—
write today.

World’s Most Complete Line of FM and TV
antennas, FM-TV Couplers and Amplifiers

h..
S\ Winegard

3008-12 Kirkwood Blvd. » Burlington, Iowa
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feedback loop open, the input impedance
is nearly independent of frequency. As

expected, it inereases with frequency
when the feedback loop is closed. The
close correspondence of measured and
caleulated values again proves the ap-
proximate {ormulas derived.

Final Specifications of the Entire Unit.

The measured audio-frequency char-
acteristics of the preamplifier per chan-
nel are:
Input resistance R; > 46,000 ohms
(See Fig. 6, page 38.)
Qutput resistance R, = 620 ohms 5%
Voltage gain at 1000 eps 31 db
Harmoniec distortion (20-20,000 eps)

standard output level

{—10 dbm into 600 ohms)

less than 0.03%

maximum output level

{0 dbm inte 600 ohms) less than 0.085;
Intermodulation distortion

{50 and 5000 eps, 4:1)

standard output level less than 0.12%

maximum output level less than 0.289;

Noise output level - 83.6 dbm
Signal-to-noise ratio, referred
to standard signal level 73.6 db

Frequency response
RIAA playback eurve
% 0.2 db 50-30,000 cps
—1.5db less than 50 eps

i) um

www americanradiohistorv com

Fig. 10. Ripple fil-
ter module, com-
o o ponents side.

—-25db at 10 cps

(Bee Fig. 7, page 38)
Interchannel frequency balance

+ 0.5 db 10-56,000 cps
Channel separation

greater than 60 db from 10-50,000 eps

Power consumption about 600 mw
The actnally measured specifications of
the unit meet or even exceed the previ-
ously listed specification.

CONSTRUCTION

Because of the low impedance level of
the entire audio circuit and because of
the low supply voltages involved the
mechanical construction of the preampli-
fler is not eritical in any respect. The
small size of the circuit elements em-
ployed quite logically leads to etehed-
eircuit board construction,

In common with the other wunits of
the author’s stereo system the preampli-
fier is built as a plug-in unit intended for
rack mounting. An aluminum chassis of
convenfional construction holds fhe
rather heavy electrolytic capacitors. The
amplifier itself consists of two separate,
but completely identical circuit boards,
one for each channel. A third eircuit
board of similar shape holds the ripple
filter cireuit minus the supply voltage fil-
ter capacitors. A special part of each of
the etched-eirenit modules is designed

Fig. 11. Ripple fil-
ter module, etched
circuit,
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Frequency Character

Seperation

STEREQO CARTRIDGE
MODEL SX-1i

S A

SONOVOX CO.LTD.

101 Tokiwomatsu-cho, Shipwya, Tokyo, Fapan

CIRCLE 73B

PURCHASING
A HI-FI
SYSTEM?

TIME PAYMENTS AVAILABLE
lip to0 2 years to poyl

Send Us | 3t
Your List Of | izt
Components

For A
Package
Quotation

Acaustic Research
Jansxen
Whorfedala

USL Citizon Band
Gonset # Hollicrafter
Texas Crystals
Concertone ¢ Viking
Bell » G E.
Weathers
Harmon—Kardon
Eico » Pilot & TEC
Sherwood™

E5L # Froxier
Suparscope

Ducl Changer
Bogen » Leak

AIREX Dynak‘ijt ® Fisher
H. H. T
WON'T BE Thorenss
Finco @ ECI
UNDERSOLD |t s xc
. P ony @ Hoberts
All merchandise is Challanger
brand new, f{actory Brawning
fresh & zurranteed. gl;lrrﬂl‘dd. Norelco
racor
Free Hi-Fl Catalog General Radio
Rek-0-Kur
Components
AI R Ex Tandberg®
Fairchild
Pickering ® Gray
Audio Tapo
Magnecord”

Rockfard Cabinels

CORPORATION | Artizon Cobiners

85-AMCortland?St., N, Y. 7, WO 4-1820

CIRCLE 73C
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as a connector which mates with a stand-
ard printed-circut connector {Amphenol
143-010-01), Mounted on the plug-in
chassis three conneetors of this type pro-
vide for electrical connection with the
rest of the eireuit as well as for mechani-
cal support of the three circuit hoards.

All three of the etehed-cireuit modules
are of equal size, thatis115/16 x 2 9/16-
in. Though paossible, further miniaturiza-
tion was considered unnecessary. The
photographs (Fig. 8 and 9) show the
components side and the etched-cireuit
side, respectively, of one of the amplifier
medules, the ripple filter module is shown
in Fig. 10 and 11.

It will be noted that some of the com-
ponents used are of European origin.
They may not be available in the United
States, but most certainly the American
equivalents will be of similar shape and
size. However, if completely different
components are to be used, the layout of
the cireuits will have to be changed ac-
cordingly.

(To be continued)

AUDIO ETC

(from page 73)

furnaces, which we "hear” only when they
suddenly cease? There is the human total
listening-mechanism at work.

{It is possible, a nagging little voice
tells me, that there may be some actual
noise cancellation in the Jensen-Bauer
cirenit, roughly akin to that which cancels
out noise when stereo is switeched to mono.
This might combine with the illusionary
improvement in signal-to-noise perception.
Somebody else can follow this one up.)

Space Control

The Jensen CC-1 is a small and very
neat passive control box, inserted in your
speaker lines. No power cord. White bedy,
wood frame, five mirror-faced controls, out-
puk (phone socket) for two 8-chm phones.
You ecan switeh between phones and
speakers and adjust relative levels, though
you can't use both at once. (Who wants
to?) You can get either ear alone, just
for checking, or reverse the channels—in
case you've hooked things up wrong or
in the unlikely event that RCA Vietor
has put its vicling on the right side by a
mistake. You can swifech from SPACE
PERSPECTIVE to REG ( a nice enphemism
for straight fwo-channel, which Jensen
quite properly iz NOT calling stereo).
Also moxo. You have a balance control
and a velume control—all of these, of
course, operating only on the phones. No
offect on speakers, which simply feed
through the unit. It takes eight connec-
tions in the rear to accomondate power
amplifier and speaker leads; you furnish
the cables. I just hung on my standard
short modular-system conneetions, polar-
ized male towards the amplifier, female
towards the speakers. The whole unit plugs
into my system in two seconds.

I note only one side-observation on the
CC-1 aection. There is these days an un-
fortunately large variation in efficieney
between available brands of phones, even
at & uniform stated figure of 8-10 ohms.
On the weakest phones I found that CC-1's
volume eontrol furned on full was barely
enough, with practically all the umph
available from a big stereo amp. Could be

1ELECIER

[T

KENWOOD KW-60

Integrated AM/FM Stereo Muitiplex Tuner
Control Center/60 Watt Amplifier

Outstanding hit at the New York Hi Fi Show. Reasons
aplenty! Has everything to make a complete multiplex
stereo hi fi system except a pair of speakers, You can
add turntable, tape recorder, stereo earphones. Expand
as you wish, its versatility Is unlimited.

Some outstanding features: = High sensitivity (FM: 1.8
microvolts for 20 db. quistings AM: 11 microvolts for
30 db. slgnal to nolse ratio) » Complete control versa-
tility, including tone, loudness, balance, AFC ON-OFF
and others - Rumble filter « DC filament supply to
gliminate hum + Separate AM and FM tuning meters
- Stereo headphone jack. net $249,95

See your nearest dealer or write for additional
technical information today. Dept. A.]z_

KENWOQOD

ELECTRONICS, INC.

{
]
i
5 |
217 Fifth Avenue, Mew York 10, New York
3

700 §. Broadway Pl., Los Angeles 7, calif,
CIRCLE 73A
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Order your books leisurely

by mail — save time and travel,
we pﬁy the pcstage

Designing and Building Hi-Fi Furniture
Jeff Markel

Written by a professional
hi-fi furniture designer e
who has 1aught furniture I.
desian ot leading col- !H[H
eges, 1his book 15 an au-

'hgmic reference of value n’ HN!TUIH
1o the hi-fi fan and pro- ¥

fessional custom builder,
Covers everything from
types of woods to furni-
fure finishing for the
mechanically adept; de-
sign principles, styles and
arrangemenis for the
decor minded. 224 poges.
MNa. 79 Paoperback $2.90%

Stereo...How It Warks

Herman Burstein
A well known authority
writes on the excitling
technology of stereo. lis
theory and operating
techniques including re-
cording, playback, broad-
costing, simulcasting,
multiplexing. Covers
stereo discs und tapes
with a vnigue and proc-
tical approach., 224

pages.
No. 50 Paperbuck $2.90%

Maintaining Hi-Fi Eguipment

Joseph Marshall
A valugble reference for
anyane whose [IYI)‘IQ or
hobby is servicing hi-fi
equipment. OuHines the
professional approach for
servicing all types of hi-
fi compenents, Covers
trouvble-shooling of elec-
tronic, mechanicol and
acoustic problems, 224

pages.
No. 58 Paperback $2.90*

Introduction .te Hi-Fi

Clement Brown
An original, refreshing
approach to hi-fi theory

McProud High Fidelity Omnibook
Prepared and ediled by
€. G. McProud, publisher

Handbook of
Sound Reproduction

1 heed X ) and p}:uc::ce—a ':'IPICU"}"
i of Audic and noted au- - British thoroughness in
:i"-' | thority ond pioneer in Edgar M. Villchur the discussion of pick-
f?" the ﬁel_d of high ﬁd;hl"j’é Right up to date, a com- ups, preamps, ﬂ“_'ipl'ﬂe“:
? Contains a wealth o plete course on sound re- speakers, accoustics, efc.

ideas, how 1o's, what

= XTI | to's, and when 1o's, writ-
w. 1ten so plainly that both

- engineer and layman can
appreciate its valuchle
context. Covers planning,
problems with decoration,
cabinets and building hi-
fi furniture, A perfecr

guide.
No. 115 §2.50*

produciion. Covers every- — with ap_interesting
thing from the basic prognosis of hi-fi in the
elements to individual future. The outher is @
chapters of each of the renowned British avthor-
important components of ity. His style contributes
a high fidelity system. a fresh new lock ot hi-fi.

- 192 pages.
Neo. 110/ $3.75 No. 88 Paoperback $3.20*

“the best of AUDIO" —~
edited by C. G. MeProud

A new compendium of

“The AUDIO Cyclopedia’ * 1280 pages

Howard M. Tremaine =200 pice

Tape Recorders and Tape Recording’ » 1600 illustrations

Marcid D, Weiler

A complete book on heme
recording by the author
of High Fidelity Simpli-
fied. Easy to read and
learn the techniques re-
quired for professional
results with hoeme re-
corders. Covers room
ocoustics, microphone

techniques, sound effects,
adiling and splicing, etc.

Invaluable 1o recording

AUDIO knowledge. Here
is a collection of the
bast of AUDIC — The
AUDIO Clinte by Joseph
Giovanelli . . . noted
avdio enginzer and the
original high fidelity an-
swar-man — EQUIPMENT
FROFILES edited by C. G.
McProud . . . Edilor of
AUDIQ. Here is a wealth
of hi-fi and audio infor-
mation. Answers to the
maost important issvas in
high fidelity and a valu-

Here is one single volume
with the most compre-
hensive coverage of every
phase of audio, Concise,
accurate explonofions of
all audic and hi-fi sub-
|ccls More than 7 vyears
in preparation—the most
autheritative encyclope:
dic work with o unigque
quick reference system for
instant answers fo any
questien. A vital com-
plete reference book for
every oudio engineer,
technician, and serious

T

able reference.
No. 124 Volume | $2.00*

¢ MONTHLY SPECIAL! SAVE $5.25

Save over 459 with this collection of AUDIO Books.
Handbook of Sound Reproduction ($3.75) ''best of AUDIO" ($2.00)
McProud High Fidelity Omnibook ($2.501) ahswarsiall questiont aban
Tape Recorders & Tape Recording ($2.95) tuners, chongers, omplifiers,

TOTAL VALUE OF ALL FOUR BOOKS $11.20 e
Your cost ONLY $5.95 POSTPAID

-
. Ne. 112 Paper Cover $2.95* avdiophile. No.123 $19.95

High Fidelity Simplified
Harold D, Whailer

The complete hi-fi siory —

ideos for custom instolla-
tions. Tells how to achieve

This offer expires December 31, 1962. Good only on direct order te Publisher xr“’;‘omt“’”mé"g‘;g:"" B
CIRCLE 05300 No. 142 $3.30
*All U.5.A. ond CANADIAN
AUDIO BOOkshEIf — RADIO MAGAZ]NES! INC. orders shipped postpaid. ﬁeﬂing th! Most Qut Of Your Tape Recarder
- H arman urstein
P.O. Box 629, Mineola, New York Add 50¢ for Foreign
i ) orders (sent at buyer’s risk). Written in “'plain falk™ for
Please send me the books | have circled below. | am enclosing the At 1ot kst
i illi le buy, o tepe recorder. It
full remittonce of $................... {No C.0.D. or billing.) 19 buv, o tepe tacorders 1t
tions raised by tope record-
58 79 80 88 110 112 ing enthusiasts. M5 chaplers
115 123 124 142 251 05300 cover every phase of apera-
tion and maintenonce—ltom
Sdi tepe recorder 1o
NAME ?he ”r‘l?-ﬁasvsrcm, 10 o tha-
ough dissertalion on rnicroi
hones. Lats of practico
ADDRESS nfotmtian on hew 1o buy.
176 poges.
CITY ZONE STATE No, 251 $4.25
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Dynamic

HEADPHONES

Standard of the World

Unexcelled for —

® Guality

® Frequency Response Range
® Durabiiity & Ruggedness
® Comfort

@ Noise Exclusion

PERMOFLUX headphones
curry a life-time warranty!
Write for catalog
PERMOFLUX CORPORATION

P.O. Box 1449, Glendale, Calif.
CIRCLE 75B

YOU
SAVE
MONEY!

RUSH US YOUR
LIST OF HI-FI
COMPONENTS
FOR A SPECIAL
QUOTATION
WRITE FOR FREE

AUDIO DISCOUNT
CATALOG A-15

New low prices on ampli-
fiers, tuners, fape record-
ers, speakers, efe.

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

CIRCLE 75C
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my ears and my taste for loudness; but I
think maybe a slight revision of the match-
ing-up values in the unit, to cut down a
bit less, would be helpful.

If you use two different brands of phone,
of course, you're in hot water—one 1is
usually louder than the other. I had to
matech my phones up in roughly equal
pairs for communal listening. There's
nothing Jensen ean do about that short
of an extra set of padding units in the
box, which would be prohibitively expen-
sive. Solution: use two sets of phones of
the same brand. (The Koss phones are so
very much louder than most others that
perhaps Jensen had to set its values in
the present fashion, or risk blowing out
a few Koss-equipped ears.)

Jensen sent me a set of their own white-
glastic HS3-1 phones, to match the CC-1.

oft, dark-grey ear surrounds, tailored
to fit the ear. I had tried an earlier pair
briefly last spring; these were from later
production. Jensen showed me curves (a
standard phone measuring technique in-
volving a fixed-size air cavity and a test
mierophone, simulating an average ear-
and-earphone) which indicate that these
phones should produce smooth full highs,
though as in most phones the bass falls
off. With a poor head seal, bass loss is
more drastie. I compared Jensen's HS-1,
AB style, with the Koss phones, which
seem to be the notable competition, and
found that indeed the Jensens do have
an audibly quite clean and loud high end,
and an evident lack of bass, particularly
with a loose ear-seal. The Kosses, quite
differently, have a loud bass end and lose
less of it with an imperfect seal; the
Koss highs, on the other hand, show a
definite drop and are somewhat colored,
though pleasantly, not harshly. At least
for my ears.

The Koss type of phone is popular, I
think, because the balance of response is a
sort that intuitively satisfies the musical
ear, providing presence—a realistic sense
of being close to the music—and, especially,
an excellent bass-to-treble relationship, the
falling-off in the highs matching the bass
end. I suggest that the Jensen phones,
though their highs are full and clean, tend
to sound a bit shrill simply beeause of their
relative abundance and the consequent un-
balance with the bass, The effect is more
apparent than actual, in good part a trick
of the ear,

The ear-mechanism, as I say, is dogmatic
about these things. Give it over-all fre-
quency balance—first. Then start fussing
about clean response.

An ultra-simple way to gef the best out
of the Jengen phones: just roll off the
highs a bit on your stereo amplifier control.
Be assured that nothing is lost; a lot is
gained. A very considerable drop may be
n ry to balance the bass curve, but
the results, once you have listened awhile,
will be authentieally musieal.

I suggest a not unflattering parallel be-
tween these phones (also others like them)
and the small but extraordinary little shoe-
box speaker system of the KLIH Model
Eight FM radio. That miniscule speaker
has flat highs, same as in the big ELH
models. It hag astenishing bass for its size,
but the lows, even so, aren’t quite as hig
as those of the full-size ELH speaker sys-
tems. I find it invariably helpful, thus, to
roll off the little speaker's high end, delib-
crately, 'way down, until a natural musical
balance is established. The musie sounds
better.

The question is—which do you want
most? Flat highs (swith drooping bass), or
good musieal sound? The principle applies
to Jensen’s phones and to a good many
others on the market.

wWwWwW americanradiohistorv com

The perfect companion
for
professional recording

Foster’s dynamic DF-1 is an omnidirec-
tional bar-type microphone for both
professional and home use. This versatile
mike weighs only % Ib. including cord,
and is just 34" longand %" in diameter.
Yet it has a range of 100 to 12,000 c.p.s.
and sensitivity of — 58dB (50 K2 +3dB
at 1,000 cfs (OdB=1V{ubar). Your
choice of 600 ohm, 10,000 ohm, or 50,000
ohm impedances.

Rugged and precision made, the DF-1
assures professional results right in your
living room. Used with hi-fi, sterco, or
tape recorder it faithfully recreates a
broad band of audio frequencies —and
takes up less space doing it. The DF-1
can be hand held, suspended from its
neck cord, or clipped to your lapel. A
strong diecast frame gives it complete
protection for long trouble-free service.

You can get this
outstanding all-new
microphone now at
popular prices. For
further information
write directly to the
address below.

FOSTER ELECTRIC CO., LTD.

384 Shimo-Renjoku, Mitaka, Tokyo, Japan
CABLE : FOSTERELECTRIC MUSASHINOMITAKA
GCIRCLE T5A
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DYNACO

Super
‘Fidelity

= OUTPUT
TRANSFORMERS

Advanced pulse techniques and Dynace's pat-

ontad pora-coupled windings and massive
grain-oriented cores insure superior squars
wave performanca and near-perfact transiants.
All transformers handle full rated power from
20 cps to 20 KC, and aore conservatively rated
and guaranteed te handle doubl inal
power from 30 cps to 15 KC.

SPECIFICATIONS
Response: Plus or minus 1 db & cps to 60 KC.
Power Curve: Within 1 db 20 cps to 20 KC.
Square Wave Response: Mo ringing or dis-

tortion from 20 cps. to 20 KC.
Permissibfe Feedback: 30 db.
MODELS

A-410 15 watts EL-B4, 6Y6, 6AQS 14.95
A-420 30 watts 5881, EL-34, KT-66 19.95
A-430 60 watts KT-88, EL-34 29.95
A-440 120 wotts KT-88, 6550 39.95
A-450 120 watts pp par KT-B8, EL-34  39.95
A-470 35 wats pp par EL-84, EL-34 2495

(all with topped primaries excapt A-440 which
has tertiary for screen or cuthode feodback)

Write for complete doto en Dynaco transform-
ers including suggesfed circuvits and modern-
izati f type amplifiers to 50

of Willi
watlts culput.

CIRCLE 76A

ISOTONE

acoustical tone equalizing system

AN ACOUSTICAL LANDMARK

In selling our musie systems not oaly do we use
words, of course, in good faith, we also offer
their fulfillment. ISOTONE'S sound will be
found outstanding, perhaps even revelutionary;
because it is the kind of sound one would ex-
pect from a device the specific function of
which iz to mirror natural musical tonality.
ISOTONE effccts this by atmospheric, air-mass
pressure, not air resistance as such, Thus Iso-
tone’s transducers ‘hreathe’ under perfect line-
arity and control. The tonal surface thus pre-
sented is sensed as an aurgl plateau—virtually
flat, natural, satisfying. Brochure. Dealers, at-
tention, Illusirated is the EROQICA, 6 cu. feet,

§209.

ISOTONE ASSOCIATES
3402 Third Ave., New York 56, N. Y.
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# Altec To Bhow at World’s Fair. Altec
Lansing Corporation has besn appointed,
by Invitation, to participate and diaplay a
complete stereo home music system at the
New York World's Fair in 1964-1965. The
Housge of Good Taste, Inc., one of the fea-
tured exhibits in the fortheoming World's
Fair, extended the special invitation, based
on the merit of Altec's products, to the
company's president, Alvis A. Ward.

# Concord Distributor Salea Manager.
Donald E. Hassler, Marketing dManager of
Congord Eleetronies Corp., Los Angeles,
has announced the appointment of Ted
Inahara to the position of Distributor
Sales Manager. In addition to his new
position, Mr. Inahara will eontinue in his
positlon as Sales Manager for Hosho of
Amarica, Inc, o subsidiary of Concord,

# Technical Consultant for Elpa. Charles
K. Nostrand, formerly of Audic Consult-
ants, Huntington, New York, has joined
the Elpa organization as Technical Con-
sultant. Included in Mr. Nostrand's dutles
will be those of application engineering
and field servicing for the Ortofon pro-
fessional recording equipment.

e Gray Chief Enginecr. Chester A. Snow,
Jr. has been named Chief Engineer of
Gray Research and Development Co., Hart-
ford, Connecticut. dr., Snow's new dutles
will center around the design and produc-
tion of professional tone arms, turntables,
agualizers, and slide projectors oy indus-
trial use.

& Falrchild Recording Enters Attennator
Field. At the recent Audio Engineering
Soeiety Convention in New York, Fairchild
introduced its new line of professional-
type attenuators called the “Lumiten.”
The “Lumiten” geries iz the result of Fair-
child research in photo-conductive control
technology, which has also produced a
whole line of studio speech input eqguip-
ment.

# Harman-HEardon Initiates “Cltation Sem-
inars.” Harman-Kardon, Inc. has an-
nounced 2 series of "Citation Seminars'
for consumers in the New York City area
to be held during the winter months to
acquaint consumers with its Citation line
of produets. The seminars will be held
initially at four dealer locations in the
New York City area. Dealers participating
are Sam Goody, Airex, Leonard Radie, and
Paclkard.

SAVE YOUR
COPIES OF

AUDIO

Attractive and
practical for your
home or office

* Each file holds a
full year's copies.

* lesse Jones Yol.
ume Files for every

publication. 3 for $7.00

6 for $13.00

ORDER NOW — send
theck or money order

MAGAZINE FILE CO.

520 FiFTH AVENUE
NEW YORK 36, N, Y.

¢ Covered in durable
leather like Kivar,
title emboszed in 14
Ki gold.

Satisfaction guaranisad

FRE

DESCRIPTIVE FOLDER
UPON REQUEST

CLANSIFIED

Rates: 10¢ ger word per Insertlon for moncommerclal
adverthements: 25¢ per word for commareial adves-
tisements. Rates are net. and no discounts will be
allowsd. Copy most be accompenied by remittanss ln
foll, and must reach the MNew York ofies by the
Arst of the monih preceding the date of issue.

HIGH FIDELITY SPEAKERS REPAIRED
AMPRITE SPEAKER SERVICE
168 W. 23rd St., New York 11, N. Y.
CH 3-4812

ENJOY PLEASANT SURPRISES. Then
write ua before you purchase any hi-fl. You'll
be glad you did. Unusual savings. Key Elec-
tronicg, 120 Liberty S5t., New York 6, N, Y.
CLoveriale 8-3288.

WRITE for guotation on components, re-
corders, FREE catalog, HI-FIDELITY $UP-
PLY, 2817-¥C Third Ave.,, New York 55, N, Y.

SALE ITEMS—tapes—pnoknge
Bayla, Box 1310, Wantugn, N. Y.

WANTED : Used Measurement Model 210A
FM generator in good condition. Also would
like to buy Pllot Model 913 preamplifier in
oot condition, J. Leo Cslhoun, P, 0. Box
6244, Dallag 26, Texas.

WILL PAY CASH for Ampex 300, 400 {with
solenclds), 350, or 301 tzﬁe recorder or head
egsemblles. Write Pete Ilelffrich, 419 Weat
49th Mtreet, DBethlehem, Call Ares
Code 215 865-1112.

HARPSICHORD in kit form for home
workshop aseembly, $150. Clavichord $100.
Free brochure, Write Zuckerman Harpslchords,
Eeg}. R, 115 Christopher 5t., New York, 14,

quates,

Penna,

WANTED 2 RCA 77DX microphopes, 2
Electro-Volce, 2 Neumann or etc, Stute age,
condition and price, John Price, 11819 Lippiti,
Dallas, Taxes,

PIPE ORGANS WANTED—AND FOR
SALE- Monthly magazine, $2, year: organse
—new, used, parts, musle. Alden Dliller,
3212-34th Avenue South, Minneapoiis 6, Min-
nesota,

HALF PRICE ORE LESS on slightly used
stereo cartridges, arms, speakers, recorders,
tunerz, Revamplog system. Geracl, 1424 Quin-
wood, Hyattsville, Maryland.

RECONDITIONED COMPONENTS TFOR
SALE. Fully puaranteed. Write for lsting,
Your trade-ins accepted toward new com-
Eonents. Marrt Electronlces, 690 Central Ave.,
edarburat, N. XY.

NEW condenser microphones, complete with
cables and power supply. Made In Sweden.
One eardioid and one varinble pattern re-
motely controllable. 20/32-inch dlameter, 55{.-
inch long microphone gize., Price: S155-5190.
L. P. Oros, 1331 Sierra Ave., San Jose, Calif,

MUST SELL : Ampex 350-2P stereo recorder
and remote contrel {50 hours} $1690:; latest
Presto 800 console tape recorder, plug-la full-
track head assembly, 1lluminated mode selec-
tors, cue and edit functions (10 hours) $1690;
Sigma 4/2 channel sterco/mono mixer with
line-level outputs (5 hours) $375; Van Epa
suction syetem and 2 tapered hoses to disc
recorders (35 hours) $225: Capps Hot-Stylas
System {1 hour) $55; Neumann U-47 con-
denzer microphone and elastle suspenslon
(3 hours) 2290, Souy C-3TA condenser miero-
phone (3 hours) 3250; Electro-Voice 655C
mike and Electro-Volce 6098 transistor pre-
amplifier-equallzer (3 hours) $230: two Shure
#3:0 and one Heslo ribbon mikes (10 hours)
$150; Beyer DT-48 profeasional stereo head-
‘hones and 2 bridglng transformers (§ hours)
02, All reasonable offers comsidered. Star Re-
cording Co., 1615 London Road, Duluth 12,
Minnesota.

From braces

ta wheelichair

fo bed . . .

that is the

trapic life story
ol & child with
muscular dystrophy.

Please contribule to the
MARCH FOR
MUSEULAR DYSTROPHY

AUDIO o
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RETRACTIELE

K-

Storage cabinets available or do-it-yourself
Eliminates vieibility prebiem of cdge-stacked
alpums, stops jacket-boltom wear, Installe
anywhere in five mimates with 4 serews, Sturdy
welded steel construction, hall-bearing tracks,
balznced suspension, 9 models tor LPs & § tape,
held to 125 albums; black or brass, $6.95 up, g
Wrlte for brochure A, Dealor inquirics invited %

KERGTING MFG, CO.. 504 5. DATE. ﬁLHﬂMBH.ﬁ CALIF

CIRCLE 77C

DON’T BUY HI-Fl..

coilpunetits of Lape recorders untll you get our low,

retirn mall quotalion. ®Easy-Pay-Plan. *15 day fres hom
trisl. *Trades accepted. *We guarantes not to be Under-
gold. Best Buy H{-FI List and Stereo Tape Catalogp Fres.

ELECTRONIC WORLD HI-FI RECORDING TAPE
guaranteed 1st quolity

325 24 +
35M 3~ 800’ Mylar 1.99 .09
124 18 12007 Acetate 1.08 .89
12M i o 1200 Mglar 1.18 1.09
18M {4 1800" Mylar 1.89 1.79
24M Tk 2400° dylar 2.59 2.39
24MT T 24007 Ten, 2.89 2.79

Ay Asst. permilted for 24 4 price. Add 15¢ per reel

postage & handling—10¢ 24 + Contlnental U.S.A. Write

HI-FIDELITY

for complets listing & 100 +
prices, We sklp through en-

Coming Attractions

Complete details on the design philos-
ophy and constructional details of the
newest of the transistor power ampli-
fiers.—Acoustech 1.

.

This Business of Heat Sinks. With
the increased use of power transistors,
it is important for the home constructor
to have practical information about the
shape and size of heat sinks necessary
for a particular transistor application.

.

Audio Testing. Beginning a series of
independent articles on the principles
and praectice of testing audio equipment
—the first relative to multiplex stereo
circuitry,

CROWHURST
BURSTEIN
FIDELMAN

the expeFt's help you
get the most out of hi-fi

! Ly Norman H. Crowhursat.
FM STEREOQ MULTIPLEXING *'. .. o delailed desc.
ription of the FCC standords for FM sterec brood .
costing . . " K282, 51.50.

STEREQFPHONIC SOUND ([2nd Ed.)". .. valvable o
those who llke thelr “fidelity’ high and ‘reclistic' "
ELECTRONICS WORLD, ¥2(%, $2.90.

BASIC AUDIO, 3-VOLUME LEARN BY PICTURES
COURSE “, . . experimenters ond more experienced
hobbyists wili find na other syllabus more richly
informative or autharitative." — HIGH FIDELITY
MAGAZINE. & vols., soft covers, 201, $8.70; cloth,
#201-H, 59.95,
by Herman Burgtein

GETTING THE MOST OUT OF YOUR TAPE RECORDER

Y .« . Written for !hc wsers of fape recorders; in
ks languag indeed o centrlbution to the audle

I ALL NEW

BIG RECORD BRUSH

“Here’s a brush that covers the entirs
tracking surface of your records. Designed

espacially for manual operating tum-
tobles, turns cut of the way for aute-
matic  operation. Made of MACHINED
ALUMINUM with a LARGE CAMEL'S HAIR
BRUSH that will last tha life of your tumn-
table. After several revelutions of the
recard, you will notice an improvement In
sound  caus by the remocval of dust
particles from the playing surface, This
It nat a roy, but o fine piece of equip-
ment with quality and service bullt into
every inch. Makes o PERFECT GIFY, ONLY
$£4.95 {(postpoid). Send check or money
order to PRECISION MANUFACTURING

CO., BOX 232, AURORA, INDIANA.

2400 7" tenslllzed mylar 2.95 2.
Can Be Assorted. Add 1G¢ Postage Per Beol
10¢ For 24 Loty

339 BROAD AVEMUE
RIDGEFIELD, MEW JERSEY
*TRADEMARK

CIRCLE 77H

tire world.
“Thy et 1 v o s 1797-U First Aw. . GIVE YOUR.RECORDS A CLEAN.SWEEP TODAY'
N Y. 28, N. Y. 05 A CLEAN-SWELP TODA)
CIRCLE 77D CIRCLE H
o COMPONENTS, TAPE RECORDERS ¢ STENTORIAN®
@ Write for our low quotes om Four cholee of com- g BRITISH HI-FI SPEAKERS
# ponents. Save more on “phges.” All factory sealed o A camplete line of kighest quality full range
@ Send for “'Monthly Speclals” bulletin. P4 Foodnaakierfrom El o 18, cauxbles Twosts
. H1-F1 RECORDING TAPE bt ers, woofers and crossover nefworks.
L] with 15 day mooer-back gusrantee [
L ] 3-11 12-23 244+ @ . E B o
® 1200° 7" acstate . §1.09 $1.05 $ .99 @ Leaders in Hi-Fi since 1927
® 1200" 7" mylar . ..... 129 119 109 e First in value.
® 1800 7" mylar ..., ¥ 1.99 1.85 1283 ¢
® 18007 77 acotate . .. 1.59 1.50 145 @ See yoor deafor or write for complete |Heratara:
: 2400° 77 mylar . ..... 2.59 252 249 : BARKER SALES COMPANY
. .
® .
™ el
L ] L
L ] L ]
* [ ]

C,m 125-% East 88 St., Now York 28, K. ¥,
LCARSTON tdin
CIRCLE 77E

O AU]]II] unl}mitﬂﬂ

Specializes in SAVING YOU MONEY
» FACTORY FRESH COMPONENTS
» LOWEST POSSIBLE QUOTATIONS
+ FAST DELIVERY

We ars FRANCHISED for most HL-Fl linos,
Orders SHIPPED PROMPTLY from ous lorge
stock, RECORDING TAPE ai LOWEST
PRICES. FREE STEREO CATALOG.

715-A Second Ave. (38th
St.), New York 16, N. ¥. CIEIUIELTIMETTY

CIRCLE 77F

LONDON CALLING THE WORLD . ..
KEEP HI-FI COSTS LOW buy
BRITISH EQUIPMENT from the United
Kingdom Mail Order Specialists!

& AMPLIFIERS & MOTORS & TUNERS

® SPEAKERS e PICK-UPS

All goods Packad, Insured and Shipped premptly
at minimum cost. Send us details of your needsl

C. C. GOODWIN (Sales} Ltd. (Dept. A)
7, The Broadway, Weod Gresn, London N.22. ENG.

ARTISAN ORGAN |

"King of Kits” |
Thy nitimate n mn[
tone & styllnp
Skip deaier prodis anﬁl

field." — nrsm\' KEWS. §231, $4.25.

FUNDAMENTALS OF HIGH FIDELITY. Tells you how
to secleet the best equipment for the money and
achieve the best performance from it. §226, $2.95,

REPAIRING HI-FI SYSTEMS by David Fidelman.
Save money! “Deals authoritatively ., . . with test
gear and techniques, the major trouvbles encoun-
tered In vorleus system components.”! — HIGH
FIDELITY MAGAZINE, £205, 53.90.

10 DAY MONEY BACK GUARANTEE

JOHN E. RIDER PUBLISHER INC.
A division of Hayden Publishing Co., Inc. A-12.
116 West 14th St,, New York 11, N. Y,

|
I Enclosed is 3 Please send:
l 1 $282, $1.50 [ 209,
[l #201 |sa 70 [ 4201-H, s 95
| 1 #3251, $4.25[] £226, $2.95 [ $205, $3.90
! Mame____

Address_—

I_ City _ Zone.__ State
== CIRCLE 7T7A

TOP ALLOWANCE
FOR YOUR USED COMPONENTS
AT
audio exchange

WHEN YOU PURCHASE
The SHERWOOD S-3000 IV

FM/MX STEREQ TUNER
with “Acro-beam” Tuning

facet I
o Pa:,nryn l::'l Malld &I Features 7" expanded slide-rule tuning scole, Auto-
,,h, a3 you balld I matic F Scale, special Inter-ch hush
f t] ayzh which sliminat nofay "“hash’’ between FM
sllll Taquired I channels.
- + The ﬂﬂllnll balld- lt-l TRADE 4 WAYS
yoorself organ
1 « Choles of modals from $1750 to $5500 I ® TRADE Hi-fi for hi-fi
I Write today for details ] * ;gig% ﬁmfa_t«feur radito* for dl"!i-ﬁ
5 H [ ] I=f1 tor amateur radio
ﬁ%ﬁ:ﬂ_th%fﬁ_Ltiinflist_,Euﬂ. e TRADE Amateur radio* for amateur radio*
CIRCLE 77L *Includes HAM; SWL; Citizen’s Band; Test Equipment
AUDIO EXCHANGE EXCLUSIVES:
Trade-Back Plan « New Equipment from over 100
CANADA manufacturers « Used Equipment sold on 10-day un-

High Fidelity Equipment
Complete Lines »  Complete Service

Hi-Fi Records — Components
and Accessories

GLECTRO:UOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST. TORONTO, CANADA

CIRCLE 77G

AUDIO e DECEMBER, 1962

CIRCLE 7TM

conditional money-back guarantee . .. plus 90-day sery-
ice warranty « Special GE credit plan » Custom Instal.
tation for stereo and monaural eguipment. » Hi FI

service laboratory. i

Get more! Pay less when vou trade at

audio exchange

For Trading info., write dept. .O.
PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA
153-21 MHillside Ave., Jamaica 32, H. Y. « AXtel 7.757F

WHITE PLAINS, N. Y, ¥. MANHASSET, N. Y.

BROOKLYN, M.
203 Mamaronech Ave. 451 Plandome Rd.

1065 Flatbush Ave.
CIRCLE 77B
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SUBJECT INDEX

AMPLIFIERS

Feedback—head cook and bottle washer!
Norman H. Crowhurst. Jan 40.

High Fidelity with transistors;
Fletcher Cooper. May 22,

High-quality, low-power sterec amplifier;
Joseph Gilovanelli. July 23.

High-quality transistorized stereo pream-
plifier; Erhard Aschinger. I, Nov 30;
11, Dec 36.

High-stabillty feedback amplifier; Arnecld
J. Kauder. Oct. 18,

Measuring and matching tape playback
and microphone amplifiers; Mannie
Horowitz, Sept 42,

Power supply with protection;
Fletcher Cooper. June 27.

Feduction of feedthrough in audio
switching; R. D. Herlocker. Feb 28,

Series Feedback; George Fletcher Cooper.
Dec, 34,

Taillight transistor-protector;
Kramer. Sept 48.

The transistor amplifier; George Fletcher
Cooper. Feb 238,

The transistor amplifier, economy model,;
George Fletcher Cooper. Apr 24,

Transistor output-stage response; George
Fletcher Cooper. Oct 62,

Transistorized 200-watt stereo amplifier;
Richard 8 Burwen. Nov 4.

George

George

Norman

ATTENUATORS

A 125.5-db 1-megacycle audio attenuator;

Weaver Dodge. Dec 23,
BLINDNESS and Technology; Joseph
Giovanelli. Sept 68,

CONTROLS

Light-actuated gain contrel; Willilam G.
Dilley, Sept 38.

EQUIPMENT PROFILES

ADC Pritchard phono arm. Sept 52.

AKG Model K-50 headphones. July 3.

Dual TG12SK tape recorder. Dec 43,

EICO RP-100 stereo tape deck kit July
34,

Electro-Voice Sentry II loudspeaker. (et
80

EMI Model DLS-52% loudspeaker. Sept 52,

Figher KX 200 stereo  amplifier kit
Mar. 40.
Figsher KM-60 FbM-stereo tuner kit.
Mar 40.

Fisher Model FM-1000 TM tuner. Oc¢t 76.

Harman-Kardon stereo tuner amplifier,
TA-50003. July 49.

Harman-Kardon Citation A transistorized
preamplifier. Oet 75.

Harman-Kardon Citation MaA FM-stereo
adapter. Feb 46,

Heathkit Model AD-22 stereo tape re-
corder. Nov 62,

Heathkit Model I0-21 oscilloscope. Mar 43,

Isotone "Eroica” loudspeaker. Feh 48.

Knight-Kit a.c. vacuum-tube veltmeter,
83YUG08. June 38.

Knight-Kit KX-60 50-watt transistorized
amplifier. Sept b4.

Koss Model SP-3 headphones. July 32.

Lafayette Model KT-174 wvacuum-tube
voltmeter kit. Dec 46.

78

1962

Leak “Sandwich” loudspeaker. June 36.

Mark-Q-Matle recorder/slide projector
synchronizer, Model MQM-1. Apr 44,

Omega Model 1600 transistorized ampli-
fier. Mar 44.

Permoflux headphones, models B-DHS-28,
<17, HE-8. July 32,

Pickering sterec cartridge, Model U38-AT.
June 38,
Pilot Model
Jan 44,
FPioneer Model SE-1 headphones. July 3.

Rek-0-Kut Autopoise kit. Feh 48.

H. H. Scott LK-48 sterec amplifier kit.
Apr 40,

H. H. Zcott LT-110 FFAl-sterec tuner Kkit,
Apr 42,

H. H. Scott Model 5-3 speaker system.
Mar 44.

Sharpe “"Live Tone” headphones. July 83.

Sherwood Model SR-3 loudspeaker sys-
tem. Apr 44,

Shure-SME phono arm. Nov §4.

Shﬁi.&re Model M32-5 stereo cartridge. Nov

602M FAI-stereo receiver.

Telefunken Magnetophone 97 iape re-
corder. Jan 44.

Telex Model HPDD63A headphones. July 33.

Thorens Model TI»-135 turntable and arm.
Sept 5.

Transis-Tronics IM-15MX stereo tuner.
Apr 47.

Weathers “66" turntable and pickup sys-
term. Oet 78,

FANTASY

Single-speaker
Apr 18.

stereo, L. H. Garner:

FEEDBACK
Feedback—head cook and bottle washer!
Norman H. Crowhurst. Jan 40.

Series Feedback; George Fletcher Cooper.
Dec 34.

FM TUNERS

Transistorized I"Al front ends; C. R. Gray
and T, C. Lawson. Aug 19.

How to align multiplex adapters: H.
Heinz. June 18,

Filterless method for the detection of FM-
stereo signals; Theodore Bially. Jan 85.

HEADPHONE control center for mon-
aural, diotic, and binaural listening;
Reobert J. Larson and John M. Eargle,
Nov 5i.

HI-FI SHOWS—Audio visits Paris for
two shows; C. G. McProud. Apr. 82,

HISTORICAL

Anecdotal history of stereo;
Tinkham. May 35.

1o years of AUDIO; C. G. McProud. May
19.

The state of the art; Norman H. Crow-
hurst. May 6.

Russel I.

LAW
Essentials in the protection of trade se-
crets; Albert Woodruff Gray. Apr 28.

LEAKAGE Inductance—a useful cireuit
component; Norman H. Crowhurst.
Dec 24.

LOUDSPEAKERS

Another word on multiple speakers; John
W. Ward. Dec 19.

Thirty pounds of Magnet and an 18-inch
cone; 5. Robert Russell. July 19,

MEASUREMENTS

Audio measuring
Horowitz. Jan 19,

Evaluating signal-to-noise ratio; Herman
Burnstein. Apr. 26.

The freguency-response
Mannie Horowitz. Mar 24,

Measuring and matching the phono equal-
ization curve; Mannie Horowitz. Ang
24,

Stereophonic test record for evaluating
systems; B. B. Bauer. G. Sioles, A.
Schwartz, A. Gust. Feb 18,

Test equipment roundup; David Saslaw,
Jan 23,

equipment; Mannie

specification;

MIXERS

A condenser microphone mixer; Willam
G. Dilley. Oct 48,

High-quality stereophonic mixer: Robert
Gerbracht. Mar 19.

MOTORS

Electronic speed control for hysteresis-
synchronous motors; Harold W. Wiebe.
Apr 20.

MUSICAL INSTRUMENTS

Electronic organ tone generators; D,
Wolkov. I, Feb 34; II, Mar 30.

Extending the usefulness of the Schober
Autotuner; Winthrop 8. Pike. Oct 88.

The Hamograph, a4 new approach to elec-
tronic music; J. W, Berridge. Oct 23.

PHONO REPRODUCTION

Measuring and matching the pheno equal-
ization curve; Mannie Horowitz. Ang 24.

New turntable-arm design; Edgar Vill-
chur. T, Sept 19; II, Oet 34.

Phone eurve data for indolent engineers:
Bruno Staffen and Johan van Leer.
Sept 46.

Setting the stage for opera: R. Katz.
June 43.

Vertical tracking angle—a source of IM
distortion; E. R. Madsen. Nov. 21,

POWER SUPPLY with protection:
George Fletcher Cooper. June 27,

PRODUCT PREVIEW SECTION; Au-
Zust issue.

IPSYCHOACOUSTICS

Effect of phase shift on hearing: R. Klein
and J. Tributsch. July 86.

Prelude for the well-tempered ¢lavichoerd,

not well tempered; Harold Tornheim.
Get 42,

RECORDING, DISC

Tnner-groove distortion; R. 3. Oakley, Jr.
June 32,

Stereophonic test record for evaluating
systems; B. B. Bauer, G. Sicles, A.
Schwartz, A. Gust, Feh 18.

Vertical tracking angle—a source of IM
distortion; E. R. Madsen. Nov 21.

AUDIO e DECEMBER, 19562
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RECORDING MAGNETIC

A condenser microphone mixer; Willlam
G. Dilley. 0Oct 48.

Evaluating slgnal-to-noise ratio; Her-
man Burstein. Apr. 26,

High-quality stereophonic mixer; Robert
Gerbracht. Mar 18.

Let's talk about tape synchronization;
Hal Magargle. Nov 25.

Measuring and matching tape playback
and microphone amplifiers; Mannie
Horowitz. Sept 42.

Professional tape reversing mechanism;
North C, Ham. June 28,

RELAYS

Usze of d.c. relays in home audio systems:
Francis . Chen. Bept 27.

TEST EQUIPMENT ROUNDUP; David
Saslaw. Jan 23,

TRANSISTORS

High fidelity with transistors; George
Fletcher Cooper, May 22.

High-quality transistorized stereo pream-
plifier; Erhard Aschinger. I, Novy 30;
11, Dec 36,

Power supply with protection: George
IMetcher Cooper. June 27,
Talllight transistor-protector;
Kramer. Sept 48.

The transistor amplifier; George Fletcher
Cooper. Feh 23,

The transistor amplifier, economy model;
George Fletcher Cooper. Apr 24.

Transistor output-stage response; George
I'letcher Cooper. Det 62,

Transistorized FM front ends; C. R. Gray
and T. C. Lawson. Aung 19.

Transistorized 200-watt stereo amnplifier;
Richard 8. Burwen. Nov 40.

Norman

AUTHOR INDEX

Aschinger, Erhard

A high-quality transistorized stereo
preamplifier. I, Nov 303 II, Dee 80.

Bauer, B, B. and G. Sioles, A. Schwartz,
and A. Gust
A stereophonic test record for evaluat-
ing systems. Febh 18.

Berrldge, J. W.
The Hamograph, a new approach to
electronic music. Oet 23.
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A Professional
Quality
Turntable Kit

GRAY PK-33

£ s
L

| e

An easy-to-assemble stereo LP
turntable kit of professional
quality and performance. Rumbie
better than 50 DE down . . . flutter
0.08% . ..wow 0.29%,. Polyurethane
drive belt; hysteresis-synchronous
drive motor.

PK-33 Turntable Kit $49.50
TBA Accessory Base 17.95
SAK — 12/G Tone Arm Kit 24.95

for complete dealer data write to:

GRAY RESEARCH &
DEVELOPMENT CO. INC.

Box 12, Elmwoad, Connecticut
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vour 1963 _
. AULLIED |
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.,p_cmomfnﬂ »
foneey save most on

see the exclusive new
TRANSISTORIZED EQUIPMENT

Biggest savings —weorld’'s
largest hi-fi and tape recorder
selecticn, including products
and valuex available only from
ALLIED. S8ave on complete
Stereo Systems, all famous-
male components, records and
tapes. Save most with ENIGHT®
components and quality build-
Your-own KNIGHT-KITSE. Ask
for our low price on a compo-
nent system of your own choice.
For everything in hi-fi, record-
ing, and Elccl.romcs—get your
MONEY DOWN 1863 aLLiED Catalog today!
Eosiest Terms

ALLIED RADIO, Depl. 46-12-M
100 N. Western Ave,, Chicage 80, Il

[0 Send rrEE 1963 aLuien Catalog.

464-page
Cotalog

Name. _—
FLEASE FRINT
Address
Cit — — Zone___ State
S W T N—— 4
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= “Cornwall”
~ “Klipschorn" —

HOW TO

SUCCEED
IN SOUND
WITHOUT EVEN TRYING

Start at the top with a Klipsch system you can
afford. Whether it's a singie MODEL H or a master
stereo system composed of two KLIPSCHORNS
and a CORNWALL, you'll find Klipsch quality
sound reproduction in a ‘wide range of prices.
And you'll save in the long run because of Klipsch
fundamental design which means low obsoles-
cence. You'll avoid expensive trade-ins of inferior
equipment. Write for details on our progressive
plan for economical upgrading of your sound
system.

KLIPSCH and ASSOCIATES, INC.

P.C.BOX 96 A HOPE. ARKANSAS

CIRCLE 80C

Chief Fidelitone

ingrediem‘:

QUALITY

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

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

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

Fidelitone

“Best buy on records”
Chicago 26, Illinois
CIRCLE 80D
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Just 222" larger all around than a “compact”
... yet it measures up to the design
philosophy of the mighty Patrician!

The difference between full-sized sound and
compact compromise is measured in just a
few cubic inches . . _ inside the new Marquis
300! This modest extra volume has allowed
E-V engineers to extend useful bass response
smoothly——up to an octave more than many
popular “bookshelf” speaker systems!

But the Marquis has more than bass... it
has balance! Balance that results from three
precision ¢component speakers exactly
matched to each other and to the magni-
ficent Marquis enclosure.

Deon't ook for revolutionary or radieal de-
signs in the Marquis 300, For this system
is the evolutionary product of over 11 years
of specialized clectro-acoustical research.
Starting with the famous E-V Radax duval-

cone 12" spzaker for bass and mid-
bass, we have added the outstanding
performance of the E-V 57 cone mid-
range speaker plus the brilliance of the re-
nowned Super-Sonax VHF tweeter, These

.popular and proved components have been

housed in an enclosure whose tuned acous-
tical phase inverter permits highly efficient
performance within remarkably modest di-
mensions.

The net result is a speaker systém as atlrac-
tive to the eye as it is impressive to the ear.
We invite you to form your own opinion of
the Marguis 300 at your E-V high fidelity
showroom soon. We're betting that you’'ll
be glad to make room—just 214" more all
around—for the new Marquis 300!

ELECTRO-VOICE, INC., Consumer Products Division, Dapt. 12244, Buchanan, Michigan

W, 15-1870
5. shigping
;]

Fraquency ¢

Power Handiing Cape
nee: 16 ohmz
vizhogany or Oiled ¥

SETTING NEW STANDARDS IN SOUND
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