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It took Bogen creative engineering to develop the tuner that automatically “fine” tunes
itself. Just turn the tuning knob until you reach the fringe of the station you want (as indi-
cated by the meter)—then let go. A light goes on to tell vou that Bogen is taking over.
Walk away. The exclusive Auto-Lock tuning “zeros in” like a homing pigeon. Then it locks
out all unwanted signals — however strong —and locks vour station in for keeps. No
drift. Pin-point-perfect reception, even in areas where others fail. All this plus special
“squelch” circuit which eliminates interstation noise. Complete chassis: $249.50. Blonde
or mahogany-finished enclosure: $8.00.

David Bogen Company, Paramus, N. J. e A Division of The Siegler Corporation
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!

S hiFiLTER

SPECIFICATIONS: Controls: Volume; tuning; separate
bass and treble; 7-position record equalizer; loudness contour
selector; separate high and low frequency filters; function selec-
tor. Colored dots indicate average listening settings. Audio
response 10 cps to 100,000 cps ==0.5 db. Extreme sensitivity (2
microvoits for 30 db quieting on FM). Extremely low distortion
(0.4% at rated output). Adjustable hum-eliminator. Tape recorder
output. Inputs for magnetic, ceramic, and crystal cartridges.
‘Write for complete catalog and/or send 25¢ for 56-page book
‘Understanding High Fidelity” to Dept. G-1.

FIDELITY

...because it sounds better

MANUFACTURERS OF HIGH—FIDELITY COMPONENTS. PUBLIC ADDRESS EQUIPMENT AND INTERCOMMUNICATION SYSTEMS
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THE BRITISH INDUSTRIES

Soundbng Foard

\

why are
wharfedale

loudspeakers

so hard to get?/

e

Because they are made by people, not

machines.

Because they are designed by G. A. Briggs,
whose unique personality and undeviating
principles guide every step of their manu-

facture.

Because their exclusive “surround” con-
struction requires painstaking accuracy and

unfaltering craftsmanship.

Because every one is carefully tested before
it leaves the factory. Each carries its own

certified report.

That, in essence, 1s why Wharfedale

speakers are hard to get.

Are they worth ordering and even waiting
for?

We know of no single product in the
entire catalog of high hdelity components

which so richly deserves a little patience.

Place an order with your dealer and exer-
cise only a moderate degree of patience.
You will be rewarded by the cleanest,
least distorted, least colored and most

natural sound source now available.

WWW amedcearadioRistery com
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WHARFEDALE PRODUCT
CHECKLIST

Despite their clear-cut superiority, Wharfedale Speakers are
very moderately priced.

You may now buy a complete Wharfedale system, ready-to-
play with speakers and enclasures acoustically matched and
integrated.

You may start with a single speaker and build up to a
multi-speaker system, in time, at your own convenience. If
you like to build things yourself, we invite you to write us
for free constructian sheets which show recommended types
of cabinets for Wharfedale single or multi-speaker systems.

FULL RANGE SPEAKERS

Super 12/FS/AL $78.50
wW10/F5/B 41.50
Super 8/FS/AL 22.50

LOW FREQUENCY
DRIVERS

WI15/FS $78.50
WI12/FS 44.00
TREBLE SPEAKER
Super 3 $22.50
CROSSOVER
NETWORKS

1000 cycle $15.50
3000 cycle 14.50
3 way crossover 35.00

SPEAKER ENCLOSURES

AF/10/CAB $68.50
Acoustic-Filter for 10’ Speoker
AF/12/CAB 94.50
Acoustic-Filter for 12°’ Speaker
C.500 115.00
Cusiom (Briggs) 3-Woy Corner Enclosure
C-500 Deluxe 179.50

Deluxe Style C-500, Fully Enclosed

Recommended speaker system for
C-500 Enclosvras: WI5/FS, S\I'l‘por
8/FS/AL, Svper 3 and 3-Way

Crossovers.

COMPLETE
SPEAKER SYSTEMS
SFB,/3 $199.00
Sond-Filled Baffle, 3-Woy System
SFB/3 Deluxe 249.00
Sond.Filled Bafle, 3-Woy System
W/AF/1 129.00
Acaustic-Filter, 2-Specaker Systems
W/AF/2 199.00

Acoustic-Filtar, 2.5pecker Systems

A Quality Endorsed Product of the
B.1.C. Group

GARRARD °* LEAK - WHARFEDALE * R-J

RIVER EDGE * GENALEX - MULTICORE
S. G. BROWN
For FREE Literature and Construction Sheets, write to Dept.

WA-18, British Industries Corp., 80 Shore Raad, Port Wash-
ington, New York.

WWW ammerceatiadioRistery com
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ULTRA-LINEAR 1

Significantly better—of course—because it
features a new feedback systemiin the proven
Acro-Developed, Ultra-Linear circuit that
sets a new standard of stabilty in amplifier
performance.

Significantly better—the heart of the 60 watt
Uttra-Linear Il amplifier is the Acrosound
T0-600 output transformer which provides a
degree of feedback unaffected by the im-
pedance of the speaker system.

Significantly better—the Ultra-Linear 11 am-
plifier 1s supphed in kit form with all critical
wiring preassembled on a rugged printed
circuit board . . simple construction requires
only 2 hours’ assembly time.

Significantly better in every way:

RATED POWER OUTPUT—60 watts
tM DISTORTION —less than 1% at 60 watts
HARMONIC DISTORTION—Less than
19, between 20CPS and 20 KC at power
output within 1 DB of 60 watts
SENSITIVITY—1.8 volts RMS for 60 watts
output
OUTPUT IMPEDANCE —4, 8, 16 ohms
TUBES—2-EL34,1-G234,1-12AX7,1-12AU7
DAMPING FACTOR—Variable from 0.5
to 10.
HUM —90 DB. below rated output
SIZE—7” x 157 x 87 high
WEIGHT —30 Ibs.
Price $79.50 complete with all components.
$109.50 wired and assemblea ishghtly
higher in West)

* Palent Pending

* Please send literatureonillustrated Ultra-Linear 11 Amplifier |

Name
Address
City State

ACRO PRODUCTS COMPANY -

369 SHURS LANE, PHILADELPHIA 28, PA. .,
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What's the difference
hetween “‘stereophonic”
and “‘binaural”’ sound?

Both of these words, of conrse. refer to
the “new dimension” in recorded sounl,
A two-channel tape is recorded with two
separate microphones and played back
through two separate reproducing sys-
tems, giving sound that is startlingly
alive.

The two terms—stereo and binaural
—are often used interchangeably. But.
technically speaking, there is a differ-
ence, In true binaural sound, the micro-
phones must be spaced the same dis-
tanee apart as the human cars, anl
playback is through hinaural carphones
—-one sound track going to each ear. In
stereophonic sound, there are no set
rules about mierophone placement and
playback is through loudspeakers, where
the sound tracks are mixed acoustically,

Of the two methods, stereo is by far
the more popular. 11-Fi enthusiasts
everywhere are jumping on the sterco
bandwagon. For example, one leading
tape recorder manufacturer is now seli-
ing 3 stereo machines to ¢very 2 mone
aural units. A year ago the ratio was
reversed. And 2 years ago, they lidnlt
even have a stereo machine,

Why all this enthusiasm for sterco?
RBecause today listeners are demanding
richer, more life-like sound reprodue-
tion, That’s also the reason why more
and more people are using Audiotape,
'They have found that no tape recording
can be any better than the tape it is
made on.

And they know, too, that no other
tape can mateh the consistent, uniforin
quality found in all seven types of
Audiotape. For complete information on
the Audiotape line, write for Bulletin
No. 250. Audio Devices, Inc., Dept. AA,
111 Madisen Ave., New York 22, N, Y.

* one of a serics
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JOSEPH GIOVANELLI*

Matching Transformer Impedances

Q. The itmpedance of my phonograph car-
tridge 1s very low, resulting in output volt-
age insufficient to drive my preamplifier.
1 therefore resorted to the use of a malch-
ing transformer. However, I noticed that
when the secondary is terminated in a re-
sigtance of the proper value, less output is
obtained than is kad when the transformer
is terminated in a resistance sevcral times
larger than that of ilts nominal secondary
impedance. What s the significance of
these findings? S. Kalmer, New York City

A, We mateh transformer impedances
mainly with the idea of transferring us
tmuch power from one circuit to another as
possible. This can be done only when the
transformer is terminated in a resistance
equal to the nominal impedance of the
transformer. However, a viacuum tube is
not a power sensitive device but is, rather,
voltage actuated. A transformer will, when
terminated in a resistance higher than its
proper terminating resistor deliver a higher
voltage into that resistance than it wonhl
into its correct value, Althongh this hap-
pens, maxitmutn power is no longer trans.
ferred, While maximum voltage will oceur
when the transtormer is terminated in o
resistance at least five times its nominal
rating, the low-frequeney response is opti-
mum ouly when the transformer is properly
terminated, sinee the low frequency re-
sponse is determined in part by the eurrcot
tlowing in the windings of the transformer.
Exactly what will happen to the response
viries from unit to unit and so, no fignre
can be given. 1f the additional gain is not
required, terminate the transformer in its
proper load. If it is mneeded, adjustment
of the bass controls shonld be earried ont
by means of trial and error.

Field Coil Speakers

Q. Field cotl speakers never seem to be
used for high fidelity sound reproduction.
Wiy? C. K. Garry, Caruthersville, Missouri.

A. Field coil speakers require bulky ex-
ternal eircuitry to apply the necessary rip-
ple-free power to actuate the magnet. It
is, of course, possible to substitute the
ficld eoil for the choke in an existing am-
plifier, but this would mean that long leads
would be needed to eurry the high-voltage
d.e. to the speaker field, which arrangement
might prove dangerous. Although these
speakers are very cfficient, alloys have heen
developed which allow pan. speakers to ap-
proach the high efliciency of their predeces
sors.

Amplifier Power

Q. I've heard a great deal lately ohout
amplifier power, to the cffect that more ix
always belter, provided that the power is
clean at higher lovels., Wonld this be true
for a spealer system of kigh ¢ fficicney, such
as a Klipschorn? I'm using a 30-wall am-
plifier to feed such a system bul, if 0
walts of comparable quality would give me
better performance, I would like to e
the change. J. 1. Moore, Tulsu, Oklaloma

A. So long as the power amplifier is of
good «uality and is operated well below
its maximum eapabilities and is fed into 2

* 8420 Newlkirk .Ave.. Brooklyn 3, N. Y.

WWW. aeidsaanadioRistery.com

speaker of reasonably good efficiency, there
is no need to substitute one of higher power
output capabilities for that which you are
now using, However, if your listening en-
vironment is such that this amplifier must
be run too close to its capaerty, then 1
shoulll eertainly suggest that a more power-
ful unit be substituted. Be sure that the
speaker system is capable of continuous
operation at the highest program level to
be used, and in fact, some tolerance should
be left to account for transient peaks. 1f
vour speaker system cannot cope with the
demands to be placed upon it, additional
speakers should be used which can take up
the power and which can provide better
sound dispersion, too.

Matching Impedances

Q. How can [ go about matching im-
pedance of a tuner and the output or in-
put impedance of an amplificr or preampli-
fier? H. T. Sutcliffer, Redwood City, Cul.

A. In audio work, it is rarely necessary
to know the exact input or output im-
pedance of a piece of equipment, though
that of the output stage of a power am-
plifier and of some low-impedance input
stages is somewhat more eritical. With
straight RC eireuitry, all that is necessary
is for the impedance of a stage being sup-
plied with signal to be at least twiee that
of the driver, 1 usually establish this ratio
at between five and ten to one. Cathode
followers are of low impedance usually, and
can he easily fed into amplifiers of many
times their impedance without the use of
matching equipment. The actual impedance
ot a cathode follower depeuds upon the
tule employed and upon the cathode re-
sistor. The input impedanee to a particular
amplifier or amplifier stage is roughly that
of the load into which the coupling ea-
pacitor works. For example, the output
impedance of a disecriminator of an FM
tuner is approximately that of the resist-
ance between cathode and ground of the
diode from which audio is derived (abont
100,000 ohms, usually). The coupling ea-
pacitor should be 0.02 pf. or larger. The
outpnt of the capacitor should be termi-
nated in a stage whese input impedance is
approximately 0.5 megohm,

The output of a conventional grounded
cathode a.c. amplifier is roughly that of the
plate load resistor, and again, the value of
the capacitor used to couple the signal to
the next stage can be neglected.

Capacitive Reactance

Q. I have a motor and a medium-qualily
pickup arm. Recently I exchanged my crys-
tal for a magnetic pickup. This will gire
me a wider frequency range, but at a lower
reltage. On this basis, the chances are
greater for distortion to oceur in the foru
of hum fields produced by the molor, In
more powerful amplifiers, some leads are
shiclded, the shield being grounded. How-
crer, if the shield does not have a fairly
large diameler compared to that of the
cenler conduetor, some capacitive reactance
will be present, This tends to altenuate the
higher frequencies. 1t seemed to me that |
should use shielded coaxial wirc as lead-in
for the magnetic cartridge to protect il
from the magnetic field of the motor. Will
the capacitive reactance tend to caneel the
advantages of the shield?

AUDIO e JANUARY, 1958
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He who is fortunate enough to own the Garrard 301 Transcription Turntable
and the Garrard TPA/10 Tone Arm can enjoy the unique pleasure of
knowing that bis is the finest ... the handsomest . . . record-playing
combination in the entire high fidelity galaxy.

A pair of great products... great

because they reflect 35 years

of skill and the standards

of leadership. No gadgets...

no compromises...only

the time-proven features

which guarantee

continuing, undeviating

excellence.

WORLD'S FINEST
RECORD PLAYING
EQUIPMENT

Model 301 TR Model TPA/10
¢ PROFESSIONAL ol TRANSCRIPTION
N & a2 N~ &
N TRANSCRIPTION TURNTABLE \0{‘ TONE ARM

.

Features continuously variable controt of each speed. ..
the record can be ‘tuned’” to match a musical instrument
Heavy-duty 4-pole shaded motor is entirely Garrard-built
Cast aluminum turntable is a full 61% 1b.
dynamicaliy-balanced

Motor and connecled levers are complete'y isolated
from unit by an extlusive damping system >f tension.
compression springs

Exclusive built-in pressure fubrication system
Performance of each 301 is certifitd with 3 written
individual test card

.

.

.

.

Built to insure professional quality performance, with
traversing and vertical friction reduced to absolute
minimum by special cone.type ball-bearing pivots,
as in the finest chronometers

T2kes any cartridge

Fits into more instatlations than any other profes-
sional tone arm, sinCe it is adjustable in tength and
tracking angle . plays wp to a full 16” record

Simple to install, with specially designed templates

$89.00 $24.50
{ Model RC38 .‘; 2 Model RC88 Model RC121 o B Madel ¥ Mx IT
e ‘R\e 1-Kpea Xuper < ‘\?, Spoed Deluse & 7 vy ipend Mixer VY d-Spenl
¢ - Agto-) & A - \ /J to- ) . E yer
N v‘ - L'?“?'f!r"“" (‘;::‘I’Igfr."“a J cl‘:l‘:‘:(‘[‘n". \ F 1 3
- $67.50 S $54.50 - $42.50 - $32.50

For information, write: Dept. i 18 GARRARD SALES CORPORATION, PORT WASHINGTON, N.Y.
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COMI

To Your City .

HIGH FIDELITY

NG

SHOWS

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

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

*Complete Hi-Fi Systems and
Components.

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

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

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

Rigo Spring Shows 1958

Jan. 10,11, 12 Minneapolis 1lotel Dyckman
Jan. 17,18, 19 Indianapolis Iiotel Antlers

Jan. 24, 25, 26 Buffalo Hotel Statler
Feb.7,8,9 Denver Hotel Cosmopolitan
March 7, 8,9 Pittsburgh 1Totel Penn-Sheraton
March 21, 22, 23 Newark Ifotel Robert Treat

March 28, 29, 30 Baltimore

1Totel Lord Baltimore

ADMISSION 50¢

RIGO Entel‘pl‘ises IIIC. 500 N. Dearborn, Chicago 10, IIl.

4
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A. Your statements about capacitive re-
actance of shielded cables are, of coure,
true. However, if the length of such cables
is kept as short as possible, the reactance
at audio frequencies as compared to the
impedance of the cartridge used is high.
Therefore, the wide frequency range of
such cartridges is not shunted, and can be
passed on to your preamplifier. I cannot
specify the exact length of cable which
can be used without losses because so much
depends upon the type of cable and upon
the impedance of the cartridge used. Mag-
netic cartridges used in modern home
music systems range in impedance from an
ohm or two to around fifty thousand ohms.
The higher the impedance, the shorter the
length of cable which can be tolerated.

RMS

Q. What is RMS? Name withheld.

A. Measurements on the a.c. supply volt-
age used for home illumination shows it
to be 115 volts, approximately. But this
voltage is constantly varying from zero to
a maximum value, back to zero, to an
equal maximum of opposite sign, then back
to zero, to begin the cycle over again. Since
the maximum values of a.c. voltage are
instantaneous, the effective voltage is less
than this maximum. While the maximum
voltage appearing across your house wiring
system may be 150 volts, it is no more
effective in doing work than an equivalent
d.c. voltage of 115 volts. Most a.c. volt-
meters are calibrated to indieate this effec-
tive value. It can be shown that this effee-
tive value is 0.707 of the maximum value
(with a sine wave), while the maximum
value is 1.414 times the effective value.
This is arrived at in the following manner:
As many instantaneous voltages along a
cycle as practical are first squared, then
added up, divided by the number of points
involved, and the square root is extracted.
It is from this process that we get the
term RMS, root mean square. All we are
doing is taking an average but, because of
the sinusoidal nature of the alternating
voltages, we must use squares and square
roots as well as the standard means of
taking an average.

Cable Lengths

Q. What are the marimum lengths of
cable which may be attached to a loud-
speaker of a given impedance without a
loss of more than 0.1 db? J. Kass, Asbury
Park, New Jersey

A. There are two variables which must
be taken into account in order to answer
this question. One is the impedance of the
speaker and the other is the resistance of
the connecting eable. For a given length
of cable, it must be kept in mind that a
cable is composed of two separate con-
duetors, cach of which contains a specific
resistance per unit length. The resistance
is inversely proportivnal to wire diameter.
The following table shows the length of a
cable used for connecting speakers to am-

TABLE |
Wire Line Impedance in Ohms
Guage 4 8 16 150 600
22 20’ 40 80’ 800’ 3200’
20 30 60" 120° 10000 4000
18 500 100 2000 1600 —
16 80" 160" 3200 2400 —

plifiers with impedances ranging from 4
ohms to 500 ohms. The table represents the
actual physical length of line, rather than
the lengths of the two conductors laid
emd to end. £

AUDIO e JANUARY, 1958
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Not until Integrand could you buy

SERVO FIDELITY

. the first application of servo principles
to high fidelity. Without it, your system
cannot correct for distortions inherent in
every loudspeaker. With it, distortion
coming from magnetic nonlinearities,
room acoustics, cabinet resonances and
speaker suspension design is completely
eliminated . . . automatically.

The Integrand servo mechanism instanta-
neously feeds data from speakers to ampli-
fiers to correct this distortion before it
begins . . . just as the automatic pilot in a
plane compensates for wind and magnetic
variation. Audio engineers have recog-
nized the servo principle for years, but
now, for the first time, Integrand makes it
available to you in a complete amplifier-
speaker system.

Servo-Fidelity systems actually produce
less distortion in the overall sound than
many good amplifiers under laboratory
test conditions. As an example, take the
new stereo unit illustrated below. It
employs six matched speakers, cach one
powered by a transformerless, direct
coupled amplifier. Information from each
speaker is fed back to its own servo ampli-
fier. Distortion is guaranteed to be less
than 1 per cent over the entire audio range
when operated at 20 electrical watts. Cross-
overs and amplifiers are fully transistored.
Every Integrand Servo Speaker-Amplifier
System is unconditionally guaranteed for
2000 hours of operation (approximately
S years).

Model 372 Stereco Servo Speaker-Ampli-
fier System is housed in a handsome con-
temporary cabinet . . . 44” wide x 30” high
x 20" deep. Available in a selection of fine
hand-rubbed Walnut, Teakwood or Limba.
Walnut . . . $595.00 Monaural and other
Integrand Servo Systems from $395.00
(slightly higher in the West). All prices
and specifications subject to change with-
out notice.

Listen to the Integrand with Servo-Fidelity
and decide for yourself whether or not you
do have the best. Write for the name of the
Integrand Franchised Dealer nearest you.
We'll also send you complete specifica-
tions, test data and a summary of com-
ments by experts in the field of high
fidelity. Write today to:

BRAND PRODUCTS, INC.
Department A-1 Westbury, N. Y.

INT

are you sure you have the best?

GRAND

SERVO SPEAKER AMPLIFIER SYSTEM

AUDIO e JANUARY, 1958
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the
miracle

cartridge
that

MIRATWIN is as smooth and sensitive a
cartridge as man can make. It faithfully
transmits the complete recorded sound.
And it is the most perfectly-shiclded cart-
ridge made . .. to entirely eliminate hum!
So, if you have a hi-fi system, bring out
its finest tonal values with MIRATWIN.
Fits all standard tone arms, has instant
stylus replacement.

MIRATWIN mst-1 single
with diamond Stylus for LP
or standard diamond Stylus

Formerly $34.50 NOW $26.50

MIRATWIN mst-2 turnover
with sapphire Stylus for standard and
diamond stylus for microgroove

Formerly $45.00 NOW $31.50

TRANSIENT RESPONSE UNSURPASSED —
within 2 db from 30 t0 o 000 eyelex
at 33Y% rpm., OUTPCT — at 1,000 cyeles,
53 myv for 33% rpm: 45 my for 78 rpm at
a recorded velocity of 10 em/se
improver t in sig i

TORTION — one of the lowest eve
in a cartridge. HuM—high output
produces a 6 to 8 db improvement in hum
ratio of associated amplifiers. Maa:
PuLL — too small to measure with ¢
magnetic or non-magnetic turntables
TRACKING — perfect even at very h

igh

MIRATWIN CARTRIDGES

MST-1D Single Diamond $26.50
MST-18 Single Sapphire. 10.00
MST-2D Dual-1 Sapph.. 1 Diam._31.50
MST-2A Dual Sapphire 15.00

FAR AIIEAD) THE FINEST RY FAR

AUDIOGERSH CORP

WORTH 6

amplitude peaks with all speeds. NEEDLE
CHATTER — completely negative; probably
the lowest ever achieved. MoUNTING —
unusually simple. TroriCALIZED: MIRA-
‘TWIN cartridges are especially tre:
remain unaffected by temperat
humidity changes: intain their excel-
lenceof performance anywhere, Pru
ecasiest stylus replucement you’ve ever gseen
...good reason why an independent testing
laboratory stated that the new MIRATWIN
“execeds ttg own apecifications”! Com-
plete with holder for quick installation.

REPLACEMENT STYLI

DM-2 Micro-Diamond $16.50
DN.2 Standard Diamend 16.50
BM-2 Micro-Sapphire 5.00
SN-2 Standard Supphire —3.00

$14 Broadway, New York 12, N. Y.
-o800
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LETTERS

Comments about Etaoin Shrdlu

Last month we headed the letter telling
us of some errors in the previous issue with
the words above, and queried readers to
find out if anyone was interested in know-.
ing the source of this partieular grouping
of letters. Actually, those who have little
to do with the graphie arts couldnt he
expeeted to know wlere these words come
from. One reader suggested that it might
be the order of frequency of appearance
of the letters of the alphabet in normal
Euglish words, and he is partly right, since
the frequeney undoubtedly governs their
placement on the linotype keyboard.

This kevboard is greatly different from
that of a tvpewriter, Tt consists  of fifteen
columns of six letters cach, The left third
consists of lower ease letters, the middls
third with small eapitals, and the right
with large capitals—numbers, puuctuation
marks, eombination letters, and speeial
characters taking up the number above 26
in each third.

Starting at the top, the first column
eontains the letters e, ¢, a, o, i, and n,
while the second column contains the s, h,
7, d, I, and u. When a linotype operator
makes a mistake in a line, for example,
he must fill it out with some letters in
order to clear the machine so he ean reset
the line correetly. Rather than run in
many of the same characters, as one would
do on a typewriter, he drops in one or two
matriees (the matrix is the brass “pattern™
in whieh the letter is cast in lead) of a
number of different letters to avoid run-
ning the magazine out of matriees (com-
nmonly ecalled “mats”) for any one letter,
The easiest way to do this is to run a
finger down one of the eolunms and then
another until the line is filled out, awd the
two left columns seem to be easier to rench
—uagide from having a somewlhat larger
number of mats than some of the other
columns, On a typewriter, for inst:nce,
one would run a finger along a row, if the
siune procedure were necessary, and woull
therefore get qwertyuiop, asdfghjkl;, and
zrerhnm,,

While this may seem a lengthly explana-
tion, enough readers commented on the
words to warrant a thorough coverage,
We cannot reeall ever having seen any
degeription of the why and wherefore of
these words anywhere in print, and we
hope readers will find this one illuminating.

Better sonteone should have finished out
a line on either typewriter or linotype and
started over, (or the proofreader shoull
have caught them), for we have the fol-
lowing comment from one reader:

SIR:

As a whole, Mr. George F. Cooper's
artiele *Whieh Tube Shall T Use?” in the
November issue is excellent and well writ-
ten.

However, the printing of the mathe-
maties leaves u bit of room for improve-
wment, On page 30, the lower case Greek
letter alpha is used both as a coefficient
of e, in formulas (1) and (2) and also in
formula (2) and in the integral for I, to
indiente the derivatives or differentials.
While this is not confusing if very care-
fully read, it could have leen avoided
easily.

Again at the top of page GG the gain
formula shoukl have read:

Wk /(R vrpd (ut DR

Omission of the one plus sign wonld lead
to a very crroncous result.
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The foregoing comments are meant to
he construetive, Please print and cheek
vour formulas and notation so that they
arce not likely to be confusing when printeil,

3207 Soutter Avenue, S.E.,

GEORGE E. BisHor,

Cedar Rapids, Towa.
We thank Mr. Bishop for noticing !hese
errors. And to save him the time and
trouble of lelling us about onc in the
December issue, we call attention to il
herewith.

On page 88, in the ninth line before the
end of Mr. Burstein’s article, The first
equalion should read 7,=R,/u instead of
the way it appeared. We regret such errors
and can only plead that no onc is infallible.
e try to climinate errors allogetler, but
we oeeasionally fail to cateh them, Eb.

Equipment Questionnaire

RIR:

The High Fidelity field is ehanging very
rapidly with many new compounents and
new  developments, like stereo,  transistor
preamps, amplifiers, tuners, and so on, (@)
Would yon recommenil that 1 wait for new
developments hefore buying any compa-
nents? (b) Should I consider stereo tape
rather than dises and (¢) do you think
tape will replace dises? (d) What do you
think of transistor preamps, amplifiers,
and tuners and (¢) do you think they will
replace vacuum tube preanmps, amplifiers,
and tuners? (f) Do you think the leading
manufacturers of preamps, mnplifiers, and
tuners  will come ont with sterco and
transistor models? (g) Woukl it cost more
to buy a standard tape recorder awd con-
vert it to stereo at a Iater date, than to
buy a stereo tape recorder in the hegin-
ning? (k) How would 1 convert to stereo
recording and playback? (i) TFor tape
l»la_\'h:lck ig it better to use the tape play-
utek preamp or a regular preamp  (like
Marantz or Meclntosh) ! (j) If you want
to use a tuner, record player, and tape re-
eorder for recording amd playback is it
neeessary to have beth the tape recorder
jdayback preamp and alse the regular pre-
amp for tuner, record player, and =o on,
(k) Could not either the tape recorder or
preamp manufacturer make a complete
tape record-playback preamp and eontrol
center (for tuner, record player, aml so
on) in one complete nnit and thus elimi-
nate the need for two sceparate preamps.
(1) At present, stereo recording and play-
baek equipment takes up a great deal of
room and is very expensive, what with two
tape record-playbaek preamps, two ampli-
fiers, two speaker systems, plus also the
regular preamp, tuner, record player, and
80 on,

(m) It you do not wish to say what
components are hest regardless of priee,
then could you tell me swhat components
you use in your high fidelity system or
reference?

(1) Is there mueh advantage in using
binmplitieation? (o) Tn two- or  three-
way  binmplifieation  systeims what  would
e the correet ratio hetween the power
outputs of the bass amd treble amplifiers
or bass, midrange, and treble amplifiers?
(p) In a combined sterco-biamplitication
system, would you need two or four mupli-
fiers?

Dwianr HANsoN,
4350 West Grandview Place,
Tacoma 66, Washington,

Answering all of the unswerable ques-
tions in the foregoing letter designated
by italie letters in parentheses, we hope we
indieate that questions about  preferences
for cquipauent or about relative merits of

(Continued on pagr 77)
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new AJTEE sone-acoustic: worn

smoothest, widest frequency response
of any all-weather speaker system

The new ALTEC LANSING 50A “Bi-Acoustic” Horn System is a
moderately priced wide-range speaker of exceptional quality for in-
door or outdoor use in any public address or announcing application.

The “Bi-Acoustic” has a permanently reliable weather-proofed
construction of heavy, double re-enforced Fiberglas which climinates
internal resonance common to less sturdy public address systems.

The 175 — 12,000 cps range and outstanding bass response of the
50A make it suitable for reproduction of background music in large
halls and auditoriums,

Designed for case of installation, this new ALTEC horn is equipped
with a universal mounting bale which permits mounting in any direc-
tion and to any structure or surface, and two weather-proof knock-
outs for fast wiring to either conduit or cable.

The “Bi-Acoustic™ principle provides the single high efficiency
transducer with two sound paths, operating in phase from the front
side of the diaphragm, for the propagation of low and high frequen-
cies. This unique two-way use of a single driving clement combines
the economy of a single speaker with the intelligibility characteristics
of much more complicated and expensive two-way speaker systems.
The two exponential horns provide positive control of distribution
at all frequencies — a control which cannot be obtained by diffraction
horns which cause diffusion of sound waves in an uncontrolled
manner.

The driving clement consists of an Alnico V. magnetic structure,
an aluminum voice coil, and a rigid phenolic diaphragm. The voice
coil-diaphragm assembly can be easily replaced in the ficld without
special tools or skills. Space is also provided in the rear of the horn
assembly for the ALTEC 15075 Matching Transformer for 70 volt
line operation.

Write for free catalogite
. ALTEC LANSING CORPORATION
Dept. 1AP
1515 S. Manchester Ave., Anaheim, Calif.

161 Sixth Ave., New York, N.Y.

LANSING CORPORATION

12 22
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easy-to-build

high quality

Look
assemble your very own high fidelity
system! Fun-filled hours of shared
pleasure, and an everlasting sense

of olist 1t
just a few of the rewards. Heathkits
nly HALF as

rdinary equipment and the quality
1s unexcelled. Let us show you

Step-by-Step
Assembly
Instructions . . .
W/ Install a.001 ufd disc condenser from socke!
B7 (NS) to ground lug Bl1 (NS). Cut the Read the step
S LI e S L D perform the operati
als, over the wires already present a ff
{ ) Connect a 470 K resistor (yellow.vlolet hat
yellow) from socket B7 (S) (2) to B8 (NS). / ese plair
Mount as close to the socket as possible -t W
pfisag
Easy-to-follow HEATHKIT
Pictorial
DragramiEes « bookshelf 12-watt
Detailed pictorial
diagrams in your Heatht o o V4 I To 96 BELTE 51
' amplifier kit: :
wh 4 ! MODEL EA-2
eve VIr . .
" - ”EW : $2595 :
Learn-by-doing a why | t al
Experience e A many ot ¢ cted a
For All Ages . . . ri Nigh d
Kit struction with low disto ling,
it ing it suitable for t € a Cas d t
t ture the mod fr
b 1dio w 1%
ts ar w. tput—its own built-i
uit
"] tal ¢ RIAA zatio rat
t it
to-bu truct al diagr.
: w t Cabine .
Top Quality texture t with inlai Id design. Front panel ire
Name-Brand b trim a ) X t
Components 1 t A t R 4
Used in All Kits . .. W
) ctronic components
J tr e
1 We o} anu
ers with TIME PAYMENTS AVAILABLE
reputations. Y ON ALL HEATHKITS
ance of - WRITE FOR FULL DETAILS
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HEATHKIT

chairside enclosure kit

”Ew This beautiful equipment enclosure will
make your hi-fi system as attractive as any

factory-built professionally-finished unit. Smartly designed for maxi-
mum flexibility and compactness consistent with attractive appear-
ance, this enclosure is intended to house the AM and FM tuners
(BC-1A and FM-3A) and the WA-P2 preamplifier, along with the
majority of record changers, which will fit in the space provided.
Adequate space is also provided for any of the Heathkit amplifiers
designed to operate with the WA-P2. During construction the tilt-out
shelf and lift-top lid can be installed on either right or left side as de-
sired. Cabinet is constructed of sturdy, veneer-surfaced furniture.
grade plywood )" and ¥%” thick. All parts are precut and predrilled
for easy assembly. Contemporary available in birch or mahogany,
traditional in mahogany only. Beautiful hardware supplied to match
each style. Dimensions are 18" W x 24” H x 35)4" D. Shpg. Wt. 46 Ibs.

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

Be sure to specify
model you prefer

*43%

CE-1T Mahogany
TRADITIONAL

HEATHKIT

high fidelity FM tuner kit

For noise and static free sound reception. this FM tuner is your least
expensive source of high fideity material. Efficient circuit design
features stablized oscillator circuit to eliminate drift after warm-up
and broadband IF circuits assure full fidelity with high sensitivity. Al
tunable components are prealigned so it is ready for operation as soon
as construction is completed. The edge-illuminated shde rule dial is
clearly numbered for easy tuning. Covers complete FM band from
88 to 108 mc. Shpg. Wt. 8 Ibs.

MODEL FM-3A $25.95 (with cabinet)

HEATHKIT

broadband AM tuner kit

This tuner differs from an ordinary AM radio in that it has been de
signed especially for high fidelity. A special detector is incorporated
and the IF circuits are "broadbanded'' for low signal distortion. Sen
sitivity and selectivity are excellent and quiet performance is assured
by a high signal-to-noise ratio. All tunable components are prealigned
before shipment. Incorporates automatic volume control, two outputs,
and two antenna inputs. An edge-lighted glass slide rule dial atiows
easy tuning. Your "'best buy'" in an AM tuner. Shpg. Wt. 9 Ibs.

MODEL BC-1A $25.95 (with cabinet)

HEATHKIT

master control preamplifier kit

Designed as the "master control'' for use with any of the Heathkit
Williamson-type amplifiers, the WA-P2 provides the necessary compen.
sation, tone, and volume controls to properly amplify and condition a
signal before sending it to the amplifier. Extended frequency response of
= 14 db from 15 to 35,000 CPS will do full justice to the finest program
material. Features equalization for LP, RIAA, AES, and early 78 records.
Five switch-selected inputs with separate level controls. Separate bass

and treble controls, and volume control on front panel. Very attractively

pioneer tn
“do-it-yourself" ] -
electronics

e
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\
& $wbsidiary of Daystrom, Inc.

styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

COMPANY - BENTON HARBOR 25, MICHIGAN
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res ,
HEATHKIT 25-WATT

MODEL W-5M

$5975

To provide you with an amplifier of top-flight performance,
yet at the lowest possible cost, Heath has combined the
latest design techniques with the highest quality materials
to bring you the W-5M. As a critical listener you will thrill
to the near-distortionless reproduction from one of the
most outstanding high fidelity amplifiers available today.
The high peak-power handling capabilities of the W-.-5M
guarantee you faithful reproduction with any high fidelity
system. The W-5M is a must if you desire quality plus
economy! Note: Heathkit WA-P2 preamplifier recom-
mended. Shpg. Wt. 31 Ibs.

high fidelity amplifier kits

MODEL W-6M

$10995

For an amplifier of increased power to keep pace with the
growing capacities of your high fidelity system, Heath
provides you with the Heathkit W.6M. Recognizing that as
loud speaker systems improve and versatility in recordings
approach a dynamic range close to the concert hall itself,
Heath brings to you an amplifier capable of supplying
plenty of reserve power without distortion. If you are look-
ing for a high powered amplifier of outstanding quality,
yet at a price well within your reach, the W-6M is for you!
Note: Heathkit model WA-P2 preamplifier recommended.
Shpg. Wt. 52 Ibs.

HEATHKIT DUAL-CHASSIS
MODEL W3-AM

$4975

One of the greatest developments in modern hi-fi reproduction was
the advent of the Williamson amplitfier circuit. Now Heath offers
you a 20-watt amplifier incorporating all of the advantages of
Wilhamson circuit simplicity with a quality of performance con-
sidered by many to surpass the original Wilhamson. Atfording you
flexibility 1n custom installations, the W3-AM power supply and
amphfier stages are on separate chassis allowing them to be
mounted side by side or one above the other as you desire. Here
1s a low cost ampliier of ideal versatility. Shpg. Wt. 29 Ibs.

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$3075

In his search for the "perfect' amplifier. Willamson brought to
the world a now-famous circuit which. after eight years. still ac-
counts for by far the largest percentage of power amplfiers in use
today. Heath brings to you in the W4-AM a 20-watt amphfier in-
corporating all the improvements resulting from this unequalled
background. Thousands of satisfied users of the Heath-
kit Williamson-type amplifiers are amazed by its outstanding per-
formance. For many pleasure-filled hours of listening enjoyment
this Heathkit 1s hard to beat. Shpg. Wt. 28 Ibs.

HEATHKIT

high fidelity
w3 amplifier kit

$3550

For maximum performance and versatility at the lowest
possible cost the Heathkit model A-9C 20-watt audio
amplifier offers you a tremendous hi-fi value. Whether for
your home installation or public address requirements
this power-packed kit answers every need and contains
many features unusual in instruments of this price range.
The preamplifier, main amplifier and power supply are all
on one chassis providing a very compact and economical
package. A very inexpensive way to start you on the road
to true hi-fi enjoyment. Shpg. Wt. 23 Ibs.

MODEL A-9C

HEATHKIT

electronic
crossover kit "“SNEE &

MODEL XO-1 $1895

One of the most exciting improvements you can make in
your hi-fi system is the addition of this Heathkit Crossover
model XO-1. This unique kit separates high and low fre-
quencies and feeds them through two amplifiers into
separate speakers. Because of its location ahead of the
main amplifiers, IM distortion and matching problems are
virtually eliminated. Crossover frequencies for each chan-
nel are 100, 200, 400, 700, 1200, 2000 and 3500 CPS. Amaz-
ing versatility at a moderate cost. Note: Not for use with
Heathkit Legato Speaker System. Shpg. Wt. 6 Ibs.
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HEATHXIT ) “LEGATO”

high fidelity speaker system kit

Wrap yourself in a blanket of high fidelity music in its true form. Thrill to
sparkling treble tones, rich, resonant bass chords or the spine-tingling
clash of percussion instruments in this masterpiece of sound reproduc-
tion. In the creation of the Legato no stone has been left unturned to bring
you near-perfection in performance and sheer beauty of style. The secret
ol the Legato's phenomenal success is its unique balance of sound. The
careful phasing of high and low frequency drivers takes you on a melodic
toboggan ride from the heights of 20,000 CPS into the low 20's without the
slightest bump or fade along the way. The elegant simplicity of style will (African mahogany)
complement your furnishings in any part of the home. No electronic know-

how, no woodworking experience required for construction. Just follow $32 00
clearly llustrated step-by-step instructions. We are proud to present the each
Legato—we know you will be proud to own 1t! Shpg. Wt. 195 Ibs. Teveiiennann 66000000

e

MODEL HH-1-C
(imported white birch)
MODEL HH-1-CM

HEATHKIT HEATHKIT

BASIC RANGE RANGE EXTENDING

high fidelity speaker system kits

Mgs[f,ﬂ $3995 A truly outstanding performer for its Designed to supply very high and
size, the Heathkit model $SS-1 provides very low frequencies to fill out the

you with an excellent basic high fidelity speaker system. The response of the basic (SS-1)
use of an 8" mid-range woofer and a high frequency speaker speaker, this speaker system ex- MODEL § 95
with flared horn enclosed in an especially designed cabinet tends the range of your listening $S-18 99
allows you to enjoy a qualty instrument at a very low cost. pleasure to practicaliy the entire
Can be used with the Heathkit "'range extending'' (SS-1B) range of the audio scale. Giving the appearance of a single
speaker system. Easily assembled cabinet is made of veneer piece of furniture the two speakers together provide a su
surfaced furniture-grade %" plywood. Impedance 16 ohms perbly integrated four speaker system. Impedance 16 ohms
Shpg. Wt. 25 Ibs Shpg. Wt. 80 Ibs.

COMPANY - BENTON HARBOR 25, MICHIGAN

Free Catalog!

=
pioneer in [ &'gybsidiary of Daystrom, Inc.
. “do-it-yourself™ -
Don't deprive yourself of 4 [ Please send the Free HEATHKIT catalog
the thrili of high fidelity or efectronics ;
the pleasure of building [ €nclosed is 25¢ for the New HI-FI book
your own equipment any
longer. Our free catalog name
lists our entire line of kits
with complete schematics address
and specifications.
Send for it today! city & state
’ TTTTTITTITTITIITIT T ALSO SEND THE FOLLOWING KITS:
NEW! "DOWN-TO-EARTH"’ QUANTITY ITEM MODEL NO. PRICE
—=——""1HIGH FIDELITY BOOK
THE HOW AND WHY OF HIGH FIDEL.
ITY, by Milton Sleeper, explans what high
fidehty is, and how you can select and plan
your own system, This liberally-illustrated.
48-page book tells you the RI-FI
story without fancy technical 250
1argon or high-sounding ter- Enclosed tind $.... . ........ Please enclose nostage for parcel post—exoress orders are shioped delivery
minclogy. charges collect. All prices F.0.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice.
AUDIO e JANUARY, 1958 n
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Fdward Zatnall Canby

For The Record

1. JUNIOR

It was a long while back that [ first
heard of the excellent Components profes-
sional turntable, the one with the linen
belt drive. When a Junior liome model
turned up last year, I was immediately in-
terested and asked for one; at about $40
it seemed like a very good bet. It is.

Several reasons can be hauled out for
the delay in this report, the main one heing
that in this too, too complex world I just
didn’t get around to it. Ah, what a familinr
excuse, But I might mention a minor de-
tail that did add, unintentionally, to my
trying-out time. The table, very simply,
came unmounted and unwired. That, in the
face of a million other things to do, was
enough to keep me from getting around to
it for awhile.

There are, you see, a good many home
tables that now come ready-wired, with
power and audio cables attached. For home
hi-fi, this helps no end. It seems to me wise
(before T get to Junior) to remind that
people who aren’t professionals or aren’t
engineers often object to hooking up wires
(I'm repeating myself; I first said that in
print around 1946 when nobody wired up
anything, ahead of time.) Yes—I know it
costs more; but in the end both dealers and
purchasers are happy for it. After all, a
wire is a wire and there isn’'t much choice
in the installation unless, maybe, Aunt
Mamie wants a baby-pink cord instead of
regulation brown. . . .

But back to the Components Junior. This
table is basically a one-speeder, a new and
very useful category for those who deal
primarily in one kind of record (usually
LP). Saves in every way but mostly in
simplicity of design and absence of speed-
change complications. (There is a newer
model, for another $10 or so, that offers
two speeds, another good point of com-
promise that allows maximum quality un-
der the eircumstances.) The table itself is
n compound unit, the outside a pressed
ahminum pie-plate shell, the inside a thick
ceramie dise, for weight and non-magnetie
stahility. The helt drive, from motor to
table. is hidden underneath and. my experts
tell me, is a bit hard to install when you
are setting up. Like a fan belt on an auto-
niobile, perhaps.

But, once the belt is on and the table is
running, you will find this Junior about the
most silent turntable you hiave ever not
heard. It is so quiet that T keep leaving it
on by mistake. Generally speaking, you
will hear no sound at all from it in a
quiet room until you come within a foot or
two, and then only a very faint rustling.
Nice.

Performanece, so far, has heen excellent
—ithout qualification as to price category.
(T.e.,, not “excellent, considering its low
price.”) T detect no waver, no flutter, in

12

the most demanding musie, and I am not
aware of rumble. My oldest table, which
cost four times as much when new, pro-
duces a definitely audible rumble compo-
nent with new records and new speaker
cquipment of the better sort. Standards
have changed over five or six years.

By “so far,” above, I merely mean that
I intend to keep the Component Junior
running until something goes wrong, which
might not be for years. It's a useful little
table, small enough to fit into many close-
hauled changer spaces where the usual
manual table won’t possibly fit. (I'm in-
stalling it in a changer box, deliberately,
to see how well it will do as a changer
replacement.)

The only thing I've noticed so far is a
slight erinkling noise from the belt and,
naturally, I am curious to know just low
long that belt will last. But rather than
turn on the machine and cruelly let it run
for a couple of weeks without stopping, I
prefer simply to use it, in the normal inter-
mittent way. A much fairer test, if time-
consuming. I gather that a good deal of
research went into the helt, as the erucial
element in the system, and I remember
vaguely that a change was made back in
the very earliest production—which pretty
much guarantees that present belts will
he satisfactory.

I have only two possible cautions in re-
speet to this pleasing little table. One is
minor—the torque is not tremendous and
you won't be able to use the table for
hroadeast record “slipping”—holding the
dise back while the table turns underneath.
Tt slows down. But one in a million people
is bothered by this. Torque is plenty for
all intended uses. Second is that the alumi-
num top plate is pressed, not cast (which
would cost far too mueh) and is therefore
rather easily bent or dented. If you plan
to drop your table from a height of more
than one foot, better take this into ae-
count! More important—check yours (by
turning it at speed) to be sure it is in
round. Even though the sound is unaf-
ected, a wobble-edged table is not aes-
thetieally pleasing This one could be dented
in shipping or assembling.

2, PLUG-IN POINTS

T'll have to separate the Pickering Flux-
valve cartridge from the special Pickering
U"nipoise arm which makes use of a built-in
Fluxvalve taking the standard stylus in-
serts.

You'll remember that the traditional
Pickering design for many years stuck
doggedly and honestly to the permanent,
non-removable stylus as the way to produce
the best sound from the factors involved in
that famous older series of eartridges. At
one time there was, to be sure, a shady
sort of second-hest model for changers.

WWW. ameidcaanadioRhistery.com

that had a removeable stylus; but it
wasn’t considered proper for real hi-fi bugs
to use, as I reeall. Definitely, it was in-
tended as a compromise for practical rea-
sons, The regular Pickerings brooked no
compromise and you sent your cartridge to
the factory when the stylus wore out,

The Fluxvalve, then, is a major step in
a new direction for this company and I
must compliment the designer on the in-
genuity and convenience of the new Flux-
valve series of removable styli, each one
built into a T-shaped plastie unit that is big
enough so that it can be handled easily by
people with ten or more thumbs, which is
more than can be said for any other re-
movable stylus assembly I can think of,
even including the GE slip-in. (Well, you
can get hold of the GE even if you have
four thumbs, I guess. . ..) Quite seriously,
the Fluxvalve stylus change is the simplest
and easiest to manage T have ever tried,
simple enough so that, for once, you may
really buy one cartridge and several styli
and interchange them as yon change from
one type of record to another.

Tucidentally, the answer to a lot of prob-
lems in miniature parts, like the stylus, is
to break up the larger working units into
big sections. Instead of a big pickup and
a tiny little “needle,” you build the stylus
into a hunk of the cartridge itself that is
big enough to get hold of; slide the larger
parts together and you have your cartridge.

The Fluxvalve stylus assemblies come in
five types now, the 1 mil diamond (red),
and sapphire (gray), 2.7 mil for 78 rpm
(vellow, white) and the special 14 mil
stvlus (green). Single and double ecar-
tridges, too.

It would be nice if, somehow, these color
codes agreed from one maker to another—
these aren’t the same as the GE code, for
instance; but put that aside—Pickering’s
colors are big and bright all over and you
don’t need a magnifying glass to tell which
is which. You keep your styli in a plastic
bhox which it is wise to glue down to some-
thing near to the pickup itself. Just reach
in for the color you need and slide it
horizontally into the cartridge body, and
you're in biz.

T am doubtful, at this juncture, as to the
practical value of the 42-mil point. Under
idenl conditions and extremely light weight
it ean help a lot. But the simple fact that
when you halve the radius you increase
the point pressure four times, for the same
stylus force (weight). means that there
is a very great practical risk in using a
1%-mil stylns for most situations. Slip your
green (Y%-mil) point into an arm weighted
at 4 grams and you get the equivalent
pressure on the groove of 16 grams with the
standard red 1-mil stylus. Put a nickel on
top of the eartridge (as people will do)
and the stylus tunnels downwards toward
China.

1'd like to see a 0.7-mil stylus in this
handy Pickering form. That size is an ex-
cellent compromise, it scems to me, between
the 1-mil point and the ideally better but
Jdangerous %-mil. sinee the 0.7 figure
merely doubles the pressure at the point.
Donble is risky enough, for the present.

1f your arm is playing at six grams and
vou plug in a 0.7-mil for your LPs in place
of the 1-mil. your effective stylus force (in
conventional terms) is inereased to the
equivalent of 12 grams. too much but not
enongh to do major damage. Replace the
1-mil with the %-mil, however, and the
foree, all in an instant. is equal to 24
grams with the standard point. Ouch!

Too many people are going to think that
the foree can he just the same, or ean be
merely halved for the half-size tip. And,
wore, too many misealeulations in weight,
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BETTER ENGINEERING Since 1945 EICO has pioncered the
concept of test instruments in easy-to-huild kit form — has become world-famous
for laboratory-precision instruments at low cost. Now EICO is applying its vast
experience to the creative engineering ol high fidelity. Result: high praise from such
authorities as Canby of AUDIO. Marshall of AUDIOCRALFT, Holt of HIGH FIDELITY,

®

Fantel of POPULAR ELECTRONICS. Stacklin of RADIO TV NEWS. etc. —
as well as from the critical professional engineers in the field.t

SAVE 509 Mass purchasing. and a price policy deliberately aimed to encourage mass sales,

make this possible.

EASY INSTRUCTIONS You need no previous technical or assembly experience to build any

11CO kit — the instructions are simple, step-by-step. “heginner-tested.”

DOUBLE 53-WAY GUARANTEE Both EICO, and vour ncighborhood distributor,

guarantee the parts, instructions, performauce . . . as well as lifetime service aud

calibration at nominal cost . .

BEFORE YOU BUY, COMPARE A1 any of 1200 neighborhood EICO distributors
coast 1o coast, you may examine and listen to any EICO component. Compare
eriticallv with equipment several times the EICO cost — then you judge.

for anv EICO kit or wired unit.

You'll sec why the experts recommend E1CO, kit or wived, as best buy.

+ Thousands of unsolicited testimonials on file.

HFT30 FM Tuner
with ‘“'eye-tronic’’ tuning

HFS2 Standard Speaker System — revolutionary new
generic type of system — incorporates the slot-loaded
conical horn** and omni-directional cone tweeter.**
More sonic detail, more naturally, throughout the
audio spectrum. No other commercially available
system approaches it in over-all musical quality &
technical excellence. 45-20,000 cps essentially flat;
clean useful range 30-40,000 cps. Impedance 16
ohms. HWD: 36” x 15%” x 112", In Walnut or
Mahogany, $139.95. In Blonde, $144.95.

HFT90 FM Tuner equals or surpasses wired tuners
up to 3X Its cost. New, pre-wired, pre-aligned, tem-
perature-compensated '‘front end" drift-free.
Sensitivity, 1.5 uv for 20 db quieting, is 6X that of
other kit tuners. DM-70 traveling tuning eye.
Response 20-20,000 cps*1 db. Cathode follower &
multiplex outputs. Kit $39.95*. Wired $65.95". Cover
$3.95. *Less cover, excise tax incl.

HF61A Preamplifier, providing the most complete
control & switching facilities, and the finest design,
offered In a kit preamplifier, * . rivals the most
expensive preamps . . is an example of high
engineering skill which achieves fine performance
with simple means and low cost.”” — Joseph Marshall,
AU.DIOCRAFT. HF61A Kit $24.95, Wired $37.95, HF61
(with Power Supply) Kit $29.95. Wired $44.95.

HF60 60-watt Ultra Linear Power Amplifier, with Acro
T70-330 Output Transformer, provides wide band-
width, virtually absolute stability and flawless tran-
sient response. . is one of the best-performing
amplifiers extant; it is obviously an excellent buy.
—AUDIOCRAFT Kit Report. Kit $72.95. Wired $99.95.
Matching Cover E-2 $4.50.

Prices 5% higher in the West
™ 5 x A
Ql bl >
\ o @ @00 A

WF52, HF20

m®
Integrated Amplifiers
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HF6t Preamplifier

HFSO 50-wWatt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. ldenticai in every other respect to HF60 and
same specifications up to 50 watts. Kit $57.95. wired
$87.95. Matching Cover E-2 $4.50.

HF30 30-watt Power Amplifier employs 4-EL84
high power sensitivity output tubes in push-pull
parallel, permits Williamson circuit with large feed-
back & high stabllity. 2-EZ81 full-wave rectifiers for
highly reliable power supply. Unmatched value in
medium-power professional amplifiers. Kit $39.95.
wired $62.95. Matching Cover E-3 $3,95.

HF-32 30-Watt Integrated Amplifier Kit $57.95.
Wired $89.95.

HF52 50-watt Integrated Amplifier with complete
“front end' facilities and Chicago Standard Output
Transtormer. Ultra-Linear power amplifier essentially
identical to HF50. The least expensive means to the
highest audio quality resulting from distortion-free
high power, virtually absolute stability, flawless
transient response and ‘‘front end' versatility.
Kit $69.95, Wired $109.95. Matching Cover E-1 $4.50.

HF20 20-Watt Integrated Amplifier, complete with
finest preamp-control facilities, excellent output
transformer that handles 34 watts peak power, plus
a full Ultra-Linear Williamson power amplifier circuit.
Highly praised by purchasers, it is established as
the outstanding value in amplifiers of this class.
Kit $49.95. Wired $79.95. Matching Cover E-1 $4.50.

29

33-00 Northern Boulevard, L. 1. C. 1, N. Y.

Over 1 Million EICO instruments in use the world over.

WWW ammeidicapfadioRistery. com

HF12 Integrated Amplifier HF30 p";, Amplifier

HFS2
Speaker System

HF60, HFS0 Power Amplifiers

HF12 12-Watt Integrated Amplifier, absolutely free of

gimmicks'', provides complete “front end" facili-
ties & true fidelity performance of such excellence
that we can recommend it for any medium-power high
fidelity application. Two HF12's are excellent for
stereo, each connecting directly to a tape head with
no other electronic equipment required. Kit $34.95.
Wired $57.95.

HFS1 Two-Way Speaker System, complete with fac-
tory-bullt cabinet. Jensen 8~ woofer, matching Jensen
compression-driver exponentlal horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps * 6
db. Capacity 25 w, Impedance 8 ohms. HWD:
117 x 23" x 9”. Wiring time 15 min. Price $39.95.

)
]
EICO® 33-00 Northern Blvd,, L.1.C. T, N.Y. !
Show me how to SAVE 50% on profes- |
sional Test Instruments and High Fidelity. |
Send me free catalog and name of neigh- i
borhood distributor. :
Name :
Address :

1

1

Zone State

«* Patents pending by Hegeman Laboratories

HFS1 m \Q

Speaker System S8
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NEW STANDARD
OF PERFORMANGE

S—U==| 2
% zfzelﬁ’c,_.

REPRODUCER

P HONDO

REVOLUTIONARY DESIGN MAKES IV
IMPOSSIBLE TO SCRATCH RECORDS!

IT TRACKS AT ONE GRAM!
ITS FREQUENCY RESPONSE IS
20 TO 20,000 CPS (t2db)!

ONLY WITH THE STUDIO DYNETIC

¢ Record and needle wear are drastically
reduced!

¢ You never have to level your turntable!

e You don’t have to worry about groove-
jumping!

¢ You can get superb fidelity, even from
warped records!

You get the exeellent response, low distortion
and high compliance of dynamic cartridge
construction, plus high output, minimum
hum pick-up and the elimination of tone arm
resonance and ncedle talk. There are also
the additional benefits of the elimination of
the pickup of low frequeney rumble and
motor noise. This superb unit sells for $79.50
net. Your hi-fi dealer will be happy to ar-
range a demonstration.

Write to Sales Department for
reprints of informative,
' published articles.

o= ot

IN ELECTRONICS SINCE 1926

SHURE BROTHERS, INC., 216 HARTREY AVENUE. EVANSTON_ ILL,

to many accidental jabs, are going to be
quadrupled in effect—and so in danger.
iven in a special arm such as Piekering's
own Unipoise the ¥4-mil tip is pretty risky.
The 0.7 tip is OK, with caution, and will
do a good job.

3. UNIPOISE

The special Pickering Unipoise arm is
designed, as the name implies, around a
single point of support—and is it a point!
A sharp upward-thrusting needle holds the
entire arm-and-cartridge, like a circus
athlete holding his lady friend in mid air
by one upraised arm. It just balances, as
does she.

I've tried this arm, on and off, for a
number of months, Given the hasje premise,
one-point support from a ncedle bearing,
the design is a logicully tlowing develop-
ment., But, if this is the way it must be, |
personally am not too happy about the
principle, however fine it may be in the
theoretical aspeets. 1 am frankly afraid of
that needle point, which is dreadfully sharp
and casily exposed to flesh if the arm is
moved off it. (The arm just sits on it, is
not fastened down, comes off easily.) More-
over, my point soon bent double just at the
extreme  sharp tip—too fine a point—
though in view of the leverage exerted |
don’t think this did any drastic harm. |
was just as glad to have it slightly blunted,
to tell the truth.

Like all high-quality light-weight arms,
the Unipoise is delicate to use and must be
handled earefully and in this respeet 1
found its overhead finger lift easier to use
aceurately than the pushbutton on the
Shure Dynetie arm, as already mentioned
some time back, Delicacy in the using is an
unavoidable part of fine performauce now,
and will be until we get an antomatie arm
or u satisfactory mechanical-lift system to
put the arm in the groove withont using
clumsy fingers,

I also found, however, that the Unipoise
is sensitive to the Canby Track Test, which
is not be be confused in any way with the
MeProud tracking test. The Melrond sys-
temn subjects the arm to o 43-rpm record
held against a standard spindle at the
edge of its center-hole. o it weaves ec-
centrically and makes you cross eyed as
yon look at it. It also throws many a stylns
—Dbut not all—straight out of the grooves,

The Canby test is more down to earth;
it is better known, informally, as the Loose
I'loorboard 'Fest, You just walk around. [
have lovely creaking toorboards in both
my listening places and, neeessarily, all
ny equipment gets exposed to them at one
time or another. Under the clomp-clomp
test, an outrageous one to perpetrate on
fine equipment I wdmit. the TUnipoise
jumped  happily aud  skipped reams  of
musie, doing no harm at all to the grooves
thanks to its small mass. 1t ohviously
doesn’t approve of loose floorboards and
perhaps it is right; or its designers are,
Such equipment is not intended for erass,
gross, ronghneck use. Even so. . . . Some
prople are going to have tloorhoard trouble
until they build a wew house or install a
conerete picknp platform: it is a factor
that has to be considered, and so must he
reported on.

The semi-permancut heid of the Uni-
poise is a built-in Fluxvalve though its
shape is somewhat different from the regu-
lar mattached eartridge. It takes the
standard Fluxvalve stylus inserts, easily
aml quickly. Again—an excellent idea.

4. PLUGS AND GRIPES

The LI record is sueh a quality product
now, compared to its state six or seven

WWW atnetdicaaradioRistery. com

years ago, that by sheer contrast a number
of minor items stand out rather annoy-
ingly, as somewhat less than perfect com-
pared to the record itself. 1've got a couple
of minor LP gripes on this score that I've
heen saving up, but before them 1 must
first put in a plug for one feature that used
to gripe me, until I was persuaded of its
value—the inner bag or envelope that pro-
tects the record in its cardboard sleeve.

It seems to me clear now that the intro-
duction of inuer containers has done more
for the quality of our records in actual use
than any improvement in the record itself.
Fven unsealed containers, paper containers,
wax paper, Better any container than no
container, just the bare cardboard sleeve.

In order of choice, 1 fimd the thin paper
protectors worst. They tear upon opening
and are almost impossible to use again, so
the record goes back into its container
naked. The heavier paper slip-in envelopes
are easy to use and offer moderate protec-
tion, though not enough. At least they are
sturdy enough to go back into the card-
board sleeve without ripping—if you are
careful.

Best, without a doubt is the polyethylene
plastic bag, I have reluctantly decided,
Reluetantly  beeause for a long while 1
was so annoyed by the clumsiness of these
stretehy things with the curved bottoms
that 1 took to tearing them furiously off
my new records, I also disliked the raggel
frieze of plastic that sticks out of the ree-
ord sleeve, and still do,

But gradually I have come to realize that
records whicll stay in the plastic remain
fresh and clean while those in plain card-
hoiard usually come out scratehed and
gritty next time 1 use them. Cardbourd
containers are deadly grit-colleetors. The
plastic somehow munages to cushion what-
cver small amount of grit and dust man-
ages to get by—it isn’t mnch heeause of the
peculiar “stieky,” rubbery feel of the stuft,
and its ability to cling to itsclf for a tight
seal.

I finally got so I could put records iuto
these plastic bags without losing my temper
at the silly things. In inexperienced hands
they tend to bind and grab, refusing to go
over the reeord, until you rip them apart
in sheer fury.

The Canby method of getting records
into plastic bags:

1. Take the bag by onc extreme upper
corner with a thumb and forefinger, the
finger just inside the opening.

2, Streteh the opening out with the other
hand, then dangle the bag diagonally with
the opening towards you.

3. Take the record up in the other hand
and slide it a couple of inches, then pull
down on it, against the lower end of the
opening to draw it tight.

4. “Roll” the record in, along the lower
side of the bag, slipping it past the thumb
aml forefinger, until it hits the ecurved
bottom.

5. Pull the bag up tight by shaking it
from the two top corners, oune in each
thumb-and-forefinger,

—All of which takes only a couple of
sceeomnls to do in spite of the long deserip-
tion.

Lileally, the hag should go into the eard-
hoa sleeve with the opening down, to seal
out irt, but 1 defy you to get most of
them in that way without pushing the
plastic back in a tangle—like pyjamas in
insomuia—leaving a hump a half-inch thiek
insihle. Better to pot them in the other
way and get them flat.

So—now I not only keep all my plastic
hags but T have finully opened up a couple
of packages ot extra ones sent to be a

(Continued on page 54)
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THESE ARE THE REASONS WHY

Exclusive self-stabilized woofer cone structure
and dual spide uction ensure lifetime
centering”of Moving system, for all extreme
excursions. v

.\ Y

-

‘ imported
piform, dis-

ruction benplt
ge and waof riac

wee _r, mld«’ran

ices
Alistic

now has
form wide-

Exclustve multi-sectional ?ilgsicone provides
controlled diffraction.fer linear mid-range re-

sponse and disdersion.

Continuously variable dual control network in-
tegrates and blends mid-range and tweeter for
concert realism regardless of room acoustics.

Response: 25 cps to inzudibility; Power capacity: 50 watts, integrated program; Total
magnet wt.: 61/ ibs. Alnico 5; Impedance: 8:16 chms; Depth: 12"; User net: $156.00.
UNIVERSITY LOUDSPEAKERS, INC., 80 $O. KENSICO AVENUE, WHITE PLAINS, N. Y.

USTEN | Uoniversityy sounds belr
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EDITOR'S REVIEW

STEREO BOXSCORE

ECEMBER, 1957, will probably be remembered as
the month of stereo announcements, since both
IFairchild and Pickering held demonstrations of

pickups and one record manufacturer announced the
first commercially available stereo record.

Viewed with mixed reaction throughout the record
and hi-fi industries, the Audio Fidelity announeement
of this record came as a complete surprise. Within a
week practically everyone in the industry who has any
stake in phonograph equipment had his copy of this
dise—though relatively few could play it, at least
publicly. Unofficially, most pickup manufacturers are
and have been working on new pickups, and undoubt-
edly most have arrived at a design which may need
only some final polishing to be ready to put into pro-
Auetion. However, with no decision from the record
industry as to what system will be adopted. no one
would be incelined to go into full-scale production,

At the studios of WQXR in New York, a demonstra-
tion of the potentialities of sterco—as a whole. not
only dise records—was staged on December 13 by
Anton Schmitt and Jimmy Carroll of Ilarvey Radio
Company and Chester Santon of WQXR's staff. After
discussion of equipment necessary and the playing of
soveral new tape veleases, the Fairchild Stereo Car-
tridge was shown and demonstrated. Fairchild had
announeced the $250 cartridge a week previous. It is a
moving-coil nnit designed for the Westrex system, and
performance would be judged as eommercially satis-
factory.

On Deecember 16, Piekering and Company released
an announcement which stated that the company had
completed tests of the new ““Stanton 45 < 4577 stereo
cartridge and was ready to put the new piekup into
production as soon as the industry announced its
intention to produce stereo dises. On December 19,
Pickering and Company held a press conference and
demonstrated the new cartridge. Walter Stanton,
Pickering president and inventor of the IFluxvalve
pickup, stated that the vecent activity in stereo dises
could be constrned by the public as an indication that
stereo dises ave here and ean he purchased in the near
future, but that “‘in this age of rapid communication
sueh aetivity is always widely publicized and is not a
definite indication that stereo dises are soon to be on
the shelves in record shops.”” Basically, therefore.
althongh Pickering & Company has a stereo-pickup
design completed, it does not intend to make the nnits
commereially available until the records are ready for
the purchaser.

I*'or the greatest benefit to all in the industey—hoth
record and hi-fi—it wonld have been far better if this
entire development had been kept under wraps until
it was a fait accompli. But, to mix metaphors. the cat
has zot out of the bag and is now among the pigeons,

so we have to make the best of it. Automobile manu-
facturers learned—biggest lesson was in 1928 when
the Model A Ford was introduced—that you do not
show a new model until your distributors have ware-
houses full of them so they can take advantage of the
immediacy of customer reaction. Better we should
have kept quiet uutil we were ready to go.

However, we ecan’t help but thank Boy Genius
Sidney IFrey, president of Audio I'idelity, for making
it possible for the experimenter to have a record to
play with, even though this same experimenter may
not be able to play it. Maybe he’ll figure out a method.
We did.

WELCOME TO THE ARENA

To the best of our knowledge Aubnio was the first
magazine in the high-fidelity industry to take open
issue with the findings of some of the so-called eon-
sumer service organizations, And so, it is with under-
standable gratification that we acknowledge the efforts
of another publication to erase the halo of infallibility
whiceh some of these groups claim for themselves.

At a recent press conference in New York attended
by the editors of leading electronie periodicals and by
representatives of trade organizations, Albert . For-
man, editor of Electronic Technician. announced the
conelusion of a project which should capture the
interest of every audio engineer and hobbyist.

Mr. Forman and his co-editors set out to double-
cheek the findings of one of the aforementioned groups.
In selecting equipment for test they chose items which
ran the gamut from unacceptability to highest ap-
proval, according to you guess who.

Conducted in one of the country’s best-equipped
laboratories by a group of engineers with no com-
mercial interest in the gear being analyzed, the tests
reflected substantial disagreement with certain data
published recently.

The entire report on the tests is far too lengthy for
inelusion here. Suffice to say they were conducted with
meticulous attention to sound engineering practice.
The resultant conclusions indicate either a lack of
technieal competenee, practical judgment, or both, on
the part of the self-styled consumer service group.

In his report on the Electronic Technician tests,
Mr. Forman states: ‘‘1t is of interest to note that we
asked (this organization) to show us their original lab
report and testing facilities, since we wanted to dupli-
cate their proeedures and equipment. Our request was
refused.”’

At the risk of being repetitious we are going to fall
back on our original statement on this matter whieh
appeared in the April issue of Aunio: ©“We feel that
the lack of responsibility shown by some of the so-
called consumer serviee organizations should merit
nothing but contempt for their findings.”’

AUDIO e JANUARY, 1958

WWW. atneidsaatadioRistery.com


www.americanradiohistory.com

Exclusive

“T=GUARD”
STYLUS

only with the

PICKERING

Huxvalve

FLUXVALVE
TWIN SERIES
350 — A turn-
over cartridge

FLUXVALVE
SINGLE SERIES 1370

A miniature high
providing a rapid quality cartridee for
change of styius point ra- use in any type of auto-
dijus. Available in 12 modcls changer Or manual
featuring many combinations player arm. Available
of styli, prices start at a in 5 models. prices
modest $24. start at a low $I7.85.

#

LY
PICKERING'S introduction of the rruly miniature FLUXVALVE ‘*‘ -
magnetic phonograph cartridge represents a new era in high fidelity :
cartridge design. This newest of PICKERING cartridges brings the
music lover the most exciting and safesr idea in a stylus assembly since
PICKERING introduced the first lightweight high fidelity pickup more
than a decade ago.

The “T-Guard” stylus assembly is a quick-change. casy to slip-in unit which
eliminates precarious finger-nail fumbling. lts practical “T™ shape provides a
firm and comfortable grip for safe and casy stylus change.

The most flexible cartridge in the world . the FLUXVALVE is the only
cartridge with the remarkable 2 mil stylus . exclusive only with
PICKERING. The FLUXVALVE can be used with any one of five styli.
1o meet any requirement or application...to play any record, at any specd.

if you are planning to buy a new cartridge —the fact that PICKERING
developed this revolutionary stylus is important to you! All of the
research, development and planning that went into the “T-Guard™

stylus is conclusive proof of the superlative engineermg skill ?
in every FLUXVAL VE model you buy.

ofs

assures distar-
tionless traching
of microgroove
and standard groove

Model 194D UNIPOISE Pickup Arm—A new (\
- lightweight .. integrated arm and car-
tridge  assembly  containing the FILUX-
VALVE with exclusive *T-Guard™
stylus. The complete assembly — tone
arm and cartridge — is only a fraction
of the weirht of conventional tone arms. recordings. Available
The high compliance of the “T-Guard™ with the V3, 1 or 2.7
stylus. with the lightweight tone arm mil diamond stylus,
and single  {riction-frez  pivor  hearing prices Irom $59.85

fﬂf /ﬁﬂ‘%’ W/}ﬂ can ﬁgﬂ/ /%67 0?//6757/705' FINE QUALITY HIGH FIDELITY PRODUCTS BY
@(; PICKERING & COMPANY, INC., Plainview, N.Y.
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only the

has 100% IQF*

Choice of the best phonograph pickup can only be resolved by comparison’
g:ztngit:reiga{gsgck? ... How can you tell? . .. w9?1 do you look for? SREQUENCY RESPONSE CURVES
(4 3

PICKERING has had long experience in the cartridge field. supplying the
finest quality products for recording studios. broadcast stations, wired music

services, and high fidelity home music systems. As a result of this extensive ___ _KLUXVALVE
experience, PICKERING has developed the . . the one car- 1
tridge which incorporates o/l of the Y oso

necessary for high fidelity reproduction from records.

DECIBELS

Before you choose a cartridge . . . b i HBLiE
=3 I b1
demand FREQUENCY IN CYCLES PER SECOND

CARTRIOGE A
=1 L
i ~ Feat

. | J G I I | ] ]
Frequency Response: Flat | ) . A ..._._._.,.._..-—'h
20-20,000 cps + 2 db YES 20 Points | NO OPoints | NO OPoints | NO 0 Points 5 1
(see curves on right g
Low Tracking Force, YES 20 Points | NO OPaints | YES Points | NO 0 Points = R
2-4 grams FREQUENCY IN CYCLES PER SECOND
High Output, No : . ) §
Transformer Required YES 10 Points | NO OPoints | NO 0 Points |YES 10 Points cantaipot 8
Replaceable Styli YES 10 Points | NO OPoints | NO OPoints | YES 10 Points 1 b
Y2 Mil Stylus YES 15 Points | NO OPoints | NO OPoints | NO 0O Points LR -—'—-———-—"""J'
One Cartridge For - : . . g 1 H
LP's and 78 YES 5Points | NO OPoints | NO QOPoints | YES 5 Points : ae
Anti-Hum Design YES 10 Points | YES 10 Points | YES 10 Points _LY_ES 10 Points S AL — o]
Hermetically Sealed YES 10 Points | NO 0 Points : NO OQPoints | NO O Points canTRicH c
TQTAL POINT VALUE 100% 10% 30% 35% | i 1
. t -1 i 50
F .chosen time and again as the top cur.rrtdge solely on the z d 1 necessary
basns of hstemng qualuy . by panels of qualified experls . tests which have g ‘
proven that it is actually less costly 10 own a FLUX Y °r i i

The FLUX preserves the quality and prolongs the life of your record EEE 11 v eait§ high
since there is complete absence of resonances throughout the audio frequency FREQUENCY IN CYCLES PER SECOND fidelity
range.

It may interest you to know that the because of its ability to reproduction
make precise and reproducible record measurements. is used for calibrating from
recording channels and record masters. d

Peaks and/or resonances in the stylus rEConas:
Make the IO * test today . . . listen to your favorite record assembly at any recorded frequency will
distort; and, damage the record groove.
reproduced with a .. . the gentle pickup. Therefore, any deviation from fiat response
over the recorded frequency band results
/ In eventual breakdown of the groove wall.
Series 124D UNIPOISE Pickup Arm  /  Model 194D with 1 mil diamond **T-Guard' stplus $59.35 Dewviations of from 3-6 db distort the rec-
with / Model 1940 with 2.7 mil diamond *'T-Guard™ stylus 59,85 ord material as much as 60-100%.
Model 194,50 with Ly mil dramond * T-Cuard'' stylus 65 RS

310-18 1 mil Sappmire 17.8% 350-00 1 mil Diamond 36.00 $-3510 1 mil Sapphire 6.00

370.28 2.7 mil Sapphire 17.85 350-.500 V2 mil Diamond 42 .00 $:3527 2.7 mil Sapphire 6.00

370-1D 1 mil Diamend 29.89 350-08 1 mii Diamond 2.7 mil Sapphire 42.00 D-3510 1 mil Diamond 18.00

370-2D 2.7 mit Diamond 29.85 350-0D 1 mil Diamond. 2.7 mil Diamond 54.00 D-3527 2.7 mil Diamond 18.00

370-.50 V2 mil Diamond 35.85 350.0.50 | mil Diamond VY2 mil Diamond 60.00 D-3505 Y2 mil Diamond 24.00
Avarlable in many ofher combinations of styls “Othet styius radi dvdilabie on special ordes

For those who conl hear, 168 0I7Brence ~ rine ouacity men rioeuty ProDUCTS BY
PICKERING & COMPANY, INC., Plainview, N. Y.
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Fig. 1. External view of amplifier and preamplifier described by the author, This installment covers only the 50-watt power am-

plifier,

The 88-50—a Low-Distortion
50-Watt Amplifier

With harmonic distortion of less than 0.5 per cent throughout
most of the audio spectrum, this 50-watt amplifier is comparatively
simple in construction and requires only ordinary care in wiring.

W. |. HEATH* and G. R. WOODVILLE"

OR AUDIO AMPLIFIERS  of  medinm

power, the KTG6 output tube be-

came well known with the Williamson
amplitier, and its reputation for reliabil-
ity has made it much songht after in
Hoff-the-shelf™ high-fidelity amplifiers, as
well as in home-built kits.

From the same stable there now fol-
lows a new tube, the KTSS, a pentode
with a higher plate-plus-sereen dissipa-
tion of 40 watts, and a higher mutnal
conductance of 11 mA per volt (11,000
microhms,

The KT88 makes it possible to use
famihiar eircuit techniques to build audio
amplifiers giving the higher power ont-
put needed to handle the “peaks” in
high-fidelity  reproduction at home, or
for public address equipment, This
higher output is obtainable without using
a plate voltage higher than that availa-
ble from standard components. The
KT88 achieves this by virtue of its
lower plate impedance. For example
with cathode bias, 30 watts of output
power is obtainable with a plate supply
of only 375 volts, compared with 425
volts required by the KT66. The maxi-
mum power obtainable with eathode-bias

* The General Eleelric Company Lid.,
Wembley, Middz, England.
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from a pair of KT38s is slightly over
50 watts with a supply voltage of 500
volts. This article deseribes the design
and construetion of such an amplifier;
a second article will give similar details
of a matehing preamplitier. They are
shown together in Fig. 1.

The complete amplifier, the *85-50,"
has been designed to give a high per-
formanee and a complete range of input
and control facilities without comphi-
cated networks or unnsual components,
It is therefore reasonably economieal to
construet. With its preamplifier it will
reproduce from any programme source
such as radio tuner, maguetie or erystal
phonograph pick-up, microphone, or
direet from a magnetic tape replay-head.
A rotary switeh seleets the required input
cireuit and at the same time adjusts
sensitivity and frequeney ecorrection to
the required playbaek characteristie. The
preamplifiecr is sepavate from the power
amplifier and is connected to it hy a
flexible eable. Its controls include a loud-
ness control, a presence control, and a
treble-slope control, all these heing con-
tinuously variable with a flat position
around half-way. A wafer switeh pre-
selects the frequency at which the treble-
slope control operates, To aveid one of

WWW. aknerieanntadiahistory.com

the biggest gremlins of high-fi apparatus
a rumble filter using an attractively
simple cireuit is incorporated in the pre-
amplifier,

The Power Amplifier

The cirenit of the power amplifier is
shown in Fig. 2. A pair of KT88's is
connected in an ultralinear output stage.
They are driven by a push-pull double
triode (B329/12AU7) having a low plate
impedance, A high-gain double triode
(B339/12AXT7) acts as the first stage
and phase splitter. Over-all feedback of
22 db gives low distortion and good
damping factor, The input sensitivity of
the power awplitier is about 0,5 volt rms
for 50 watts ontput. A U52/5U4G reeti-
fier provides the 500-volt plate supply,
and a thermistor? protects the electro-
Iytic smoothing capacitors against exees-
sive voltage during the warming-up
period. The fact that all the plate ecir-

1A “thermistor” is n resistor having a
large negutive temperature coefficient of
resistance. The type used here is abont
3000 ohms when cold at switeh-on, and
gradually reduces to about 30 ohms in a
minute or twoe when it has reached its
running temperature under the influence of
the combined plate and ripple currents.
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BELL TELEPHONE LABORATORIES

DEVELOPS NEW COMPACT
COMPUTER FOR
U.S. AIR FORCE

Ll TP

Wit

J. A. Githens, B.S. in E.E,, Drexel Institute of Technology, and J. A. Baird, Ph.D. in E.E.,
Texas A. & M., check the control panel of Leprechaun, a new high-speed computer which
solves extremely complex problems in one-tenth of a second. Small size and low power are
made possible by new design principles and Bell Laboratories’ invention of the transistor.

The United States Air Force assigned Bell Labs
an interesting assignment: develop a new kind of
electronic computer. The major requirement was
greater simplicity. Of course, no computer is sim-
ple, but this one (known as “Leprechaun” to its
designers) is much smaller and simpler than most
of the computers currently in use.

It has only some 9000 electrical components;
5000 of them are transistors. As a result, Lepre-

chaun has less than one-third the components of
conventional computers. This facilitates testing,
experimentation, assembly and service.

Even in its experimental state, Leprechaun is
a stimulating example of great strides in the sim-
plification and miniaturization of eireuitry . . . a
problem of profound interest to all Bell Labora-
tories researchers as theyv develop radically new
equipment for vour future telephone service.

BELL TELEPHONE LABORATORIES ¢

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

WWW. ameidscaanadioRhistery.com
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cuits are in push-pull pairs enables the
plate supply smoothing to he reduced
to a minimnm, with consequent cconomy
of components,

The ultra-linear connection for entput
tetrodes and pentodes has become well
known in recent years for its ability to
provide the output power of pentodes
at a distortion level as low as, or even
less than triodes. As will he seen from
Fig. 2, the sereen grids are tapped down
the primary winding of the output trans-
former so that the andio signal voltage
on each sereen is a fraetion of the
signal voltage at the corresponding plate.
The sercen-to-plate turns ratio may he
anything from 20 per cent to slightly
over 40 per cent for satisfactory results
to be obtained. However, to avoid in-
stability at very high frequencies when
feedback is applied, the output trans-
former must have tight coupling between
the various sections, and this is easier to
achiceve with a sereen-to-plate turns ratio
around 40 per cent, that is, cach half
primary is tapped 40 per cent (turns
ratio) from the Bt. end. The ultra-
linear eireuit provides a low output im-
pedance, roughly equal to the load, and
a good damping factor is, therefore,
casily obtainable with feedback.

The push-pull double-triode driver
stage gives symmetrieal drive to the out-

put stage and prevents nnbalanced op-
eration even when grid current flows
during overload. The B329/12AU7 was
sclected for the driver stage heeause of
its low plate impedanee, about 10,000
ohms, This makes sure that phase shift
due to the input capavitance of the out-
put stage is moved to frequencies above
50,000 ¢ps. Combined with the symmetry
of the eircnit, this greatly assists in en-
suring freedom from high-frequeney in-
stability when feedback is applied over-
all.

A high-gain double triode in the first
stage (B339/12AX7) provides self-bal-
aneing in the phase-inverter eireuit and
adequate over-all sensitivity after feed-
back is applied.

Balancing Circuits

The push-pull signal at the plates of
the phase inverter stage is balanced to
about 2 per cent provided that the 1-
megohm resistors R, and R, are equal,
More perfect balance may be obtained
if Ity is about 2 per cent higher in value
than R,, the actual value being unim-
portant. If a comparison meter is avail-
able, a good compromise is to use 5
per cent tolerance resistors, making R,
the one having the higher value. Stabiliz-
ing eapacitors (' and C4 shonld also be
of similar tolerance.

The balance is improved somewhat by
the use of an unhypassed eathode re-
sistor, R, in the driver stage. The
power stage uses close-toleranee individ-
nal eathode bias resistors, R,. and R,
and this tends to equalize any slight
inequalities in the output tube character-
isties,

The over-all push-pull balanee achieved
Ly the above precautions in cirenit de-
sign will give a performance which is
absolutely satistactory for most pur-
poses. However, where an audio genera-
tor and ‘scope are available, adjustment
can he made which will give a minimumnm
distortion figure, For this a preset wire-
wound potentiometer, R, must be in-
corporated in the plate cireuit of the
driver stage as shown inset in Fig, 2.
The audio generator should be set to a
frequency between 200 and 2000 c¢ps and
should be reasonably free from second
harmonie distortion, 1t should be ad-
justed to give a signal which drives the
KT88's up to full power output into a
dummy load resistance; this will be in-
dieated by a slight flattening of one or
both peaks of the output waveform, due
to the onset of grid current. The bhalance
control, R,,, should then be adjusted so
that hoth K'TS8's reach the onset of grid
current simultaneonsly as the signal
voltage is inereased. It has been found
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Fig. 2. Complete schematic of the power amplifier unit.
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that this adjustinent gives minimum dis-
tortion with a pair of output tuhes that
have not been speeially matched.

Stabilizing

The feedback applied to an amplifier
must be negative over the whole fre-
quency range fed to the amplifier. Out-
side this range, the feedback must be
cither negative or inoperative. 1f this is
not so, the final frequency response will
show peaks, and a slight variation in
feedback or load conditions may eause
oseillation at these “peak” frequencies.
This tendeney tor feedback amplifiers to
oscillate is due to phase shifts in the
coupling cireuits, and in the outpnt
transformer itself. These peak frequen-
cies are usually just above and helow
the audio band, and the technique for
dealing with them is to remove them to
as high or as low a frequency as possible,
and then reduce the over-all feedhack at
very high and very low frequencies.

Low-Frequency Stabilizing

The low-frequency peak occurs only
when feedback is applied. It results
from the combined phase shifts of (1)
the coupling capacitors and assoeiated
grid leaks and (2) the primary induct-
ance of the output transformer combined
with the load and tube impedances. The
peak occurs helow 20 eps and often re-
sults in motorboating when a preampli-
fier is conneeted to the same plate sup-
ply. The peak is minimized by making
the time constants of all the coupling
cirenits different, by suitable choice of
capacitors, and the shortest time constant
is consequently that of the output trans-
former itself. For econiplete elimination
of the peak, the amplifier gain before
feedback is conneeted should he redueed
at the peak frequeney without introdue-
ing additional phase shift. For a flat fre-
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Fig. 3. Underside of chossis, showing plocement of ports ond wiring orrongement,

queney response, the reduction in gain
required is approximately equal to the
feedback that is to be applied.

In practice, this is achieved by insert-
ing a “step-circuit” in an early coupling
cirenit. This consists of n small series
capacitor shunted by a high resistor,
hefore the grid leak. Thus, the gain is
reduced as the signal frequency is low-
ered and at the very low frequencies is
redueed by a substantially resistive po-
tential  divider with very little phase
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Fig. 4. Curve showing moximum power

output of KT88 output stoge delivered to

load on secondary of transformer at fre-
quency of 500 cps.

shift. For a 20-db (10:1) gain reduec-
tion, the shunt resistor should be ten
times the grid leak. The capacitor should
be sufficiently small to have, at very low
frequencies, an impedance equal to or
higher than that of the shunt.

As the “88-50" is push-pull through-
out, such a eirenit has to be incorporated
on each side. In Fig. 2, this consists of
C, shunted by R,, and followed by grid
leak R,; on the one side, with C,, R,
and R,, on the other. The values chosen
will give low-frequeney stability with
any output transformer eapable of de-
livering the full power output down to
40 eps. An advantage of this type of
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stahilization is that the response of the
power amplifier is devoid of peaks, and
falls sharply at very low frequeneies
with the resnlt that there is no tendeney
for motorhoating to ocenr when the pre-
amplifier is connected on the same plate
supply. This enables economy to he ex-
ercised in the smoothing for the pre
amplifier supply, to the extent that it is
merely required to give adequate reduc-
tion of ripple.

High-Frequency Stabilizing

Before feedback is applied, peaks
may he detected in the response of most
amplifiers at frequencies up to 100 or
200 ke owing to resonances in the ont-
put transformer. With the output trans-
formers used in designing the proto-
type 88-50. leakage inductanees hetween
the various windings were low and the
first high-frequency peak was deteeted
about 100.000 eps. Such a peak is al-
ways exaggerated when feedback is ap-
plied, and may ecause instahility under
certain conditions. Accordingly, a sta-
bilizing step cirenit, comparable to that
used at the low frequencies, is incorpo-
rated. This cirenit (Fig. 2) consists of
C; with R,, in series, and to maintain
symmetry Cq and ,; on the other side.

Location of Stabilizing Circuits

The early stages of the amplifier have
heen chosen so that the high-frequency
phase shifts due to Miller effect are
slight, and with the component values
given the stabilization is substantially
independent of output transformer and
load. The stabilizing cirenit has heen
inserted in an early stage in the am-
plifier to remove the risk of overloading
the preceding tube. With such a eireuit
it is undesirable to use additional ca-
pacitors across the output transformer.
or aeross the feedback resistor. and in
any case the use of suelt capacitors is
eritieally independent on the partieular
type of transformer and load nsed.

The component values were chosen to
give the best results with transformers
of the characteristies deseribed below,
but it was found that a simple trans-
former with slightly higher leakage in-
ductances was quite stable in operation.
With a transformer of the preferred
specification, the overshoot on a 10,000-
cps square wave was about 10 per cent
with a resistive load, and there was re-
duetion of 6 db in the effective feedback
at 40 and 10,000 cps.

Output Transformer

Desirable requirements for an ultra-
linear transformer for use with nega-
tive feedhack are adequate primary in-
duetanee and low leakage inductances.
Primary inductanee should he adequate
for full power performanece down to at
least 40 eps. Leakages bhetween primary
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and secondary, between each half pri-
mary, and hetween each plate tapping
of the half primaries and its associated
sereen tapping should not exceed 6 mil-
Lienries cach.

The ountput transformer used for the
prototype amplifier was the WOS66
made by R. ¥. Gilson Ltd,, St. Georges
Road, London, S.W.19 using grain ori-
ented silicon iron. Although designed
for operation at lower power outputs
than those obtainable from the KT88,
it gave very good results, as the curves
show, over the frequency range from
40 to 20,000 eps. Execellent results have
also heen obtained with a Partridge
Type 6353, and a Savage 4N1, the latter
giving full power ontput down to ahout
20 eps. All these transformers had the
necessary low leakages, and a resonant
frequeney around or above 100,000 cps.

Construction

Figure 3 shows the underside of the
power amplifier chassis. The prototype
was construeted on a chassis measuring
14 inx9 in.x3 in. The assembly plan
follows an “in-line” strip layout with
one ground terminal near the input
socket and first tube, (B339/12AXT7T).
If larger transformers are used the
chassis may need to be increased in size
but the layout is important and must
he followed. Tt was thought advisahle
to monnt the transformers with termi-
nals down for safety.

The power transformer is as far as
possible from the input to prevent hum
and its orientation should be noted.
(Fig. 1).

A mounting board is msed for all
smaller components. The larger conp-
ling capacitors and the later cathode
bypass capacitors are clipped direet to
the side of the chassis, and this provides

Fig. 6. Maximum . OUTPUT POWER RELATIVE TO 50 WATTS
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LR Y ! 1000 0000 19

FREQUENCY IN CYCLES PER SECOND

sereening, with the exeeption of €,
which must be insulated. For ease of
servicing almost no wiring is beneath
the tagboard.

The heater wires should be laid in
first, with twisted twin wires along tbe
bend of the chassis and the tube sockets
oriented to avoid heater wiring cross-
ing grid wiring. The heater supply for
the preamplifier should also be laid in
to the octal socket connection. Both
supplies must have a center-tap
grounded to chassis, or an artificial cen-
ter-tap using two equal resistances, as
shown. The gronnd point mentioned
above should be placed near the first
tube and a ‘star’ lug bolted down with
a lock washer for good contact. All
grid, plate, and intertube coupling cir-
cuits must be returned by insulated wir-
ing to this one chassis point.

The signal input (pin 8 on the octal
socket) should be wired as directly as
possible to the grid of the 12AX7. The
ground connection (pin 1 on the octal)
and the grid leak should bhe conneeted
to the ‘star’ lug. The cathode bypass ca-
pacitor C, with the series feedback re-

RELATIVE OUTPUT — DB
3 -3

FREQUENCY IN CYCLES PER SECOND

7000 10,000

Fig. 5. Frequency response of amplifier at 1.watt output.
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sistor R, should be wired between the
cathode pin and the ‘star’ lug, as close
to the grid input lead as possible. The
cathode bypass capacitor of the second
half of the 12AX7 should be wired in
an equally compaect manner. The grid,
fed from the phase-splitting network,
should also be wired as compactly as
good mechanical location of the compo-
nents will permit.

Throughout, grid and plate leads
should be short and separate as far as
possible. ‘Dead’ wiring, such as plate-
supply leads returning to a smoothing
capacitor or cathode bias resistors which
are bypassed, mav be longer, if neces-
sary. Grid stoppers R,,, R, Rys, Ry
R;o and Ry, must be wired direct to the
tube socket with very short leads.

The ground point of each tube shonld
be insulated, connected back to the cor-
responding point on its predecessor and
so on to the star lug. Similarly, the
grounded end of the output transformer
secondary should be returned to this
point, as this eirenit is part of the
feedback. The grounded side of the
plate supply and heater ecenter tap may,
however, be wired to the chassis. The
output transformer is, of necessity, near
the inpnt ecircuits, and the live plate
and screen wiring should be bonnd to-
gether and positioned well away from
the mounting strip.

Connecting the Feedback

When completed and checked, a
dummy resistance load should be con-
nected, and the amplifier first switched
on with the feedback disconnected by
an open circuit at R,,. If the voltages
measured across the cathode bias re-
sistors approximate to those shown in
Fig. 1 (some voltmeters will give a
lower reading) a test signal nay then
be connected to the input of about 100
mv, and a loudspeaker tapped across
the dummy load. If an andio oscillator is
not available, a phonograph picknp
having a high ontput, such as a erystal
type, can be conneeted to the input via
a temporary volnme control. An extra

(Continued on page 73)
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Amateur Sound Film Equipment

H. THIELE®

Most amateur movie makers will welcome the availability of a thoroughly workable 8-mm
sound film equipment of exceptional picture and sound quality. This new Zeiss-lkon sys-
tem from Western Germany can be compared favorably with most 16-mm equipments.

usT A% ouD as the fibu technique itself
j are the endeavors to give more life to

the pictnres on the sereen by adding
sound, With the earlest fihns, a person
had to explain the action while a piano
player took eave of the hackground munsie,
Later, several decades of developments
had passed, the implements of the sound
fim technique became established. This
made possible, on the one hand, the repro-
duetion of the sound which helonged to
the picture and was recorded together
with it. Furthermore, a “silent” film could
he produced much more effectively by
means of explanatory texts, nmsie, and
corresponding noises.

The advantages of the sound film in
comparison with the silent film are so
outstanding that, after overconming the
initial  difficulties, all motion  picture
theaters aequired the eqnipment yequired
for the reproduction of sound fihus, Film
amateurs, too, endeavored right trom the
beginning to enhanee their films by
means of sonud. Most amateurs are, due
to financial counsiderations, limited to
filmn sizes which are smaller, and there-
fore less expensive, than the standard
35-mm films, In considevation of this,
the introduetion of sound films to ama-
teurs was hampered chiefly by technieal
diffieulties. Today, however, we have a
nimber of processes  permitting  the

* Zeiss Tkon AG., Mccklenberger Strasse
32-36, Kiel-wik, Western Germany.

amateur to angment his small filims of a
width of 16 or 8 mm with mnsie and ex-
planatory talks. It is true, of course,
that only in the rarest oecasions there
will be a desire or a possibility to record
sound on a film in the same manner as it
is done in a studio produeing professional
filts. There, with some exeeptions, the as-
sociated sound is recorded at the time the
pieture is taken. The film delivered to a
moving picture theater always contains
the picture and the sound on the per-
formance copy. As a sound reeording
process, the optieal method technique
proved itself to he adequate right from
the beginning. The advantage of this
process lies in the simple production of
the velease prints, with the picture and
the sound both being recorded at the
same tine in the printing machine,

The introduction of multichannel
sound reproduction in the moving pie-
ture theaters required the placing of
several sound tracks on the 35-mm fihn,
without taking up any room in the space
which, until now, had been reserved for
the picture. The reduced dimensions of
the resulting sound track area prohibited
the use of the optical teehnique for rea-
sous of guality. However, endeavors to
place the four channels (which were eon-
sidered to be neeessary to obtain sufli-
ciently the stereophonie effeet) on four
wmagnetic sound tracks were crowned
with suecess. We shall, however, not dis-

TO PROJECTOR
MOTOR

FROM AND TO
TAPE RECORDER

TO PROJECTOR CAPSTAN

Fig. 1. Diagram
aof a synchranizing
Device.
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wiss here any details concerning  the
technique of optical and magnetie sound.

Synchronizing Problems

The machinery required for the pro-
duetion of films with synchronized sound
is extensive. In addition, there are dif-
ficultics of prodnetion in producing a
good joh of shooting the picture and
recording the sound. Thus only very
few amateurs will have the opportunity
of using this technique. However, this
should not he considered as an ahsolute
disadvantage. It we take into considera-
tion that culture films, weekly news re-
views, and even feature films often have
sound added subsequent to shooting, an
amateur, too, ean enliven his perform-
ances greatly in eotmparison with puvely
silent films by the same method. For this
purpose, there are now a number of
recording processes, differing from each
other in priee as well as in their opera-
tional characteristies.

1t is desirable to reproduce the sound
inmmediately after the recording without
any further treatment so that faulty
sound effects ean be easily corrected.
Neither the optieal technique nor acetate
dise recording fulfill hoth of these ve-
quirements and should, thevefore, not be
considered. But these requirements are
perfeetly fulfitled by the magnetic sound
process. Among others, the raw films
used by the amateur make a difference.

A prerequisite for the reproduetion of
recorded amatenr films is that the film
projector is suitable for sound film per-
formanees with regard to its operational
noises. It is usually placed in the same
roont in which the recording is done as
well as in the same room in which the
reproduction takes place when projecting
the fllms.

Projector Problems

In this conneetion, we wish to stress
a few points. An amateur film projector
is expeeted to reproduce bright pictures
which are well-foeused. The hrightness
of the sercen pieture depends on a num-
her of factors, among other on the re-
flection capacity of the sereen, on the
efficient opening of the projection ob-
jeetive, and on the capacity of the souree
of light. Disregarding the characteristics
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of the sereen, it depends on the heam of
light delivered by the projector to obtain
a certain brightness on the sereen. A fre-
quently chosen arrangement for obtain-
ing the desired beam has the following
appearance: Use is made of a projection
lamp of high clectrie eapaeity, for in-
stanee of 500 or 750 watts, which ean
be eonnected direetly without any inter-
position of transformers or resistors to
a 117-volt line. Filaments in such lamps
are rather thin and thus the resulting
temperature is low, with the vesult that
per watt of lamp capaeity only a pro-
portionally small light flux or beam is
produced. In order to make the light
flux, which is radiated to all sides by the
large-surfaced helix of the lamp, useful
for projection, the helix is reflected by
means of a coneave mirror and the di-
minished helical picture is concentrated
in the image aperture by means of con-
denser lenses. However, a high Jamp
capacity requires, in consideration of the
life span of the lamp and of the tem-
peratures ereated in the projector, a
large quantity of air to cool the lamp
and the projector. Thus a ventilator with
a high air-conveying capacity must be
present. Untortunately, it is a fact that
although this deviee produees qguite an
current, at the same time, it also pro-
duees a great deal of noise, This explains
the faet that a great number of commer-
cial projectors give forth noises while
operating which do not differ much from
the noises made by a vacnum cleaner,

However, especially for 8-mm projec-
tors, there exists a possihility to obtain,
with a greatly reduced eleetrie eapacity.
a comparatively good light flux. A pre-
requisite for this is a so-called “low-vol-
tage lamp” which, for all practical pur-
poses, ean only be conneeted to the line
by interposing a transformer. Kspe-
cially advantageous conditions are cre-
ated when the lamp, with a power con-
sumption of approximately 50 watts,
is designed for an S$-volt supply. The
thick filament, heated by a current of
some six amperes, provides good effi-
cieney and an advantageous light color
—much as does an antomobile headlamp
—and it also has the long life of this
more common light souree, The narrow
coiling permits the optical reproduction
of the filament. forming a liminescent
triangle, simply by using a econeave mir-
ror, that is, withont a condenser, directly
in the image aperture. In order to sim-
plify matters, this mirror has been af-
fixed direetly to the lamp. As a resnlt,
the greatly reduced power input heats
the projector and the lamp much less
than high voltage lamps; thus the quan-
tity of eooling air can he reduced and
the operating noise of the projector is
greatly lessened. An 8-mm  projector.
equipped with sueh an optical system,
will be described further.
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Fig. 2. Zeiss lkon Movilux 8B and Moviphon B sound film equipment in operating po-
sition.

Recording Applications

Let us consider now the various pos-
sibilities of sound tracking, in order to
learn how they differ from each other.
The most primitive application of adding
sound to an existing silent film is, with-
out doubt, the adding of eommentary to
the action in the film, If it is a question
of repeated performances of the fihw,
this can be done by speaking the text
into a sound recorder, using a tape which
can he run off accompanying any re-
peated performance of the film, In addi-
tion to recording speech on the sound
tape, some music adapted to the mood
of the picture ean be used as a hack-
ground; thus in the performance a mix-
ture of musie and text will be available.
Actually wmany amateur films are re-
corded in just this way, and it improves
operation if the projectors are equipped
with devices which automatieally regu-
late the syneronized starting of film and
sound. Thus the film and the sound tape
will always start together, and it will de-
pend on the characteristics of both devices
whether, during the run, the synchroni-
zation of the film and the sound will be
maintained as in starting. Kspecially
suitable for sueh synchronization are
projectors and tape recorders equipped

with “Ansynchron”' motors. The latter
depend relatively little on fluetnations
of the line voltage. While it would be a
perfeet solution to equip hoth devices
with synchronous motors, the expense
is so great that such equipments could
not be introduced into the commerecial
market for amateur use. But in many
cases it becomes necessary to assure
mueh better synchronization between the
action of the picture and the sound re-
production than it is possible in using
the process just deseribed. For this pur-
pose, synchronizing devieces are being
developed in Kurope, whi~h use an espe-
cially prepared small filin pr jector and
a standard sound tape device. As it is
& known fact that the speed of a sound
carrier—tape or dise—eannot be changed
without impeding the quality of repro-
duetion, care has to be taken that the
sound tape, running at a eonstant speed,
is used in controlling the speed of film.
In order to do this, the device holding
synchronization is connected, according
to Fig. 1, by means of a flexible shaft W
with the projector, so that the roller R,
contained in the synchronizing device,
turns at a speed corresponding to the

1 Not synchronous.

Fig. 3. Transistor Amplfiier of “Moviphon B”.
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operational speed of the fihn., Wound
around this roller is a loop of the sound
tape which is taken from the recorder.
The tape is also guided over a roller HIR,
arranged on a lever 1, so that. in case
the speed of tilm deviates, said lever is
effecting a rotary motion. This lever is
connected to a slider on resistor W
which is included in the motor cireuit of
the projector, and thus regulates the
speed of the film so that it always main-
tains a constant relationship to that of
the tape, and thus the picture and sound
always remain synchronized. There are
also projectors permitting a direct as-
sembly of the synehronizing device, so

that the flexible shaft ean be climinated.
Other types of construetion provide
in the projector a commutator rotating
with the speed of the film. In the syn-
chronizing device there is also a com-
mutator rotating with the speed of a
tape-driver roller. The two commutators
are eleetrieally connected. H the speeds
differ, current flows through a velay,
which in turn varvies the eurrent through
the projector motor, thus synchronizing
the speed of film to that of the tape.
With these proeesses, a deviee addi-
tional to the projector and the recorder
nst therefore be available, The sound
tape must he guided in the form of a

-
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Fig. 4. Schematic of amplifier and associated electrical circuvits of Moviphon B.
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loop from the recorder to the synchro-
nizer, and the synehronizer and the pro-
jeetor must he coupled mechanieally or
clectrically.

Improved Method

These  disadvantages are  eliminated
in another eonstruction of the machine.
If the projector is equipped with an efti-
cient “Asynehron” motor, the latter can
drive a special tape recorder, which has
no motor of its own, diveetly. Therehy,
not taking into consideration the neg-
ligibly small slip of the tape, there are
no relative speed differences between the
film and the tape. Thus good synchro-
nization hetween the picture and sound
can be obtained, in this manner, without
any additional attaclhments. The Zeiss
Tkon S-mm film equipment Movilux 8B
and Moviphon B have been constructed
on this principle. Figure 2 shows the de-
tails of this equipment.

The projector had been placed in a
handy case, containing all individual
parts required for the projeetion of pie-
tures. A driving motor, whose speed ean-
not be regulated, drives the projector
mechanism over a belt transmission with
the securely adjustable picture frequen-
cies of 16, 15 and 24 pictures per second.
A precision gripping deviee and a seeure
guiding of the film in the aperture guar-
untee a good position. The projector ae-
commodates 400-ft. reels. As a lighting
system, a H0-watt, S-volt speeial lamp
with a eoncave mirror has been provided.
Condensers or auxiliary mirrors are not
required. The light flux or beam, when
the three-blade aperture is in operation,
is approximately 60 humens.

The “Cetar” projection objective has
an aperture of f/1.5 and renders very
bright pictures with sharp edges, Tn or-
der to make it possible to conneet the
machine to all standard a.e. line voltages,
it is equipped with tapped power trans-
former. The total power input is approx-
imately 100 watts so that the Movilux
8B can also be conneeted to direct-eur-
rent sourees by means of a vibrator.
Moreover, the power transformer sup-
plies also an a.c. output of 30 volts,
which is required for the operation of
the Moviphon B. This sound meehanism
is driven by the projector motor over a
flexible coupling. It can he seen in Fig.
2 that the Moviphon B has the same case
form as the Movilux 8B. During opera-
tion, it is placed behind the projeetor.
It contains all parts required for trans-
porting of a standard sound tape at a
speed of 334 ips. (with 16 frames per
second of the projector), and a large
flywheel mass regulates the necessary
synehronization. The tape ean be played
in one direction on two tracks, one after
the others. Either track 1 or track 2 ean
he reproduced selectively, or both tracks
can be reproduced together. This ar-
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Multichannel Audio
Mixer-Preamplifier

HAROLD REED"

Circuitry for mixing a number of low-impedance inputs can become complicated whea attention is
paid to correct impedance matching, and losses are likely to become excessive. The use of a trans-
former between the network and the succeeding amplifier will eliminate the effect of the losses.

UDIO FREQUENCY MIXERS comprising

three or four inputs or channels

are quite common and present no
serious problems in design and construc-
tion. With an increasing number of in-
puts, greater difficulties are encountered.
Loss of signal voltage between the input
aud output of the mixer increases as the
number of channels is inereased. Thix
alone may not be considered too serions,
But when we give our attention to hum
and noise figures we realize the impor-
tance of large losses in mixer cireuits
which may result in a signal-to-noise
ratio figure <o low as to make the over
all operation of the mixer unaceeptable,
«ven for ordinary non-critical use,
individual, low-impedance-to-
grid input transformers and a single-
stage preamplifier for each input channel
can overcome all problems except one,
That is, the cost of the unit. With this
arrangement, however, several advan-
tuges are immediately observed. The low

Using

2917 Madison St., Hyattsville, Md.
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output voltage from each source, say a
microphone, is at once given a step up
by the input transformers. If we use a
H0-ohm-primary to 50,000-ohm-second-
ary transformer, a type frequently used
lor this purpose, the voltage step-up is
cqual to the turns ratio or the square
root of the impedance ratio of the trans-
former. In the example under discussion
this amounts to \/50,000/50, or approxi-
mately 33.

Now if we connect a low-imnpedance
microphone with a rating of -55 db,
(reference, 0 db =1 mw/10 dynes/cm?),
which gives 0.4 millivolts across the 50-
ohm input. then 0.4 v multiplied by 33
results in about 13 mv across the trans-
former secondary and available at the
wridh of the preamplifier input. So, we
set off to a good start. However, the use
ol cheap, poorly constructed transfor-
mers can offset, and in some instances
to a considerable extent, the advantage
of the voltage gain just cited due to
greater a.e. hum voltage on the grid
which may be picked up by the trans-

Fig. 1. The auihor’s
complete ten-chan-
nel mixer and its
associated pream-
plifier can be built
in a small sloping-
front metal cabi-
net.

WWW. ammeidcaatadiohistery.com
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Fig. 2. One type of mixing network—
series-parallel--which is often used for
several inputs,

former from nearby a.c. fields. Good-
quality, well shielded transformers
should be employed. Evidently, then,
this is a large item, from the cost stand-
point, when we are considering say, a
ten-channel mixer which would require
ten transformers and ten preamplifiers.

Of the many cireuit configurations for
input mixers one that offers least loss is
the series-parallel arrangement. A cir-
cuit for a ten-channel mixer using this
type of circuitry is shown in Fig. 2. This
is for ten, 50-ohm sources. For a total
number of inputs other than ten and for
different values of input impedance R,
the value of R,, the series resistor and
R,, the output impedance, may be found
by two simple eqnations. R,= R(N -
3)/N and R,=4R(2N -3)/Ne. Tt will
be seen in Fig. 2 that the mixer output
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Fig. 3. Inexpensive ten-channel mixing network, using simple potentiometers instead
of T-pads.

works into a H50-ohm-t0-50.000-ohm trans-
former. The 50-ohmn primary is a elose
match for the mixer output. The trans-
former provides a voltage step-up of 33
as mentioned previously. The loss in the
mixer circuit is a little over 13 dh.

Suppose we round the mixer loss figure
off to 14 db and use a microphone with
a rating as given previously. A 0.4-milli-
voll signal to the mixer input will then
he down 14 db or reduced to 80 micro-
volts, since dbh =20 times the log of the
voltage ratio.) This voltage is applied to
the transformer primary. The signal at
the secondary will be 2.6 millivolts which
may be fed directly to the input grid of
an amplifier.

The attenuators, R, of the foregoing
circuit must be of the eonstant-imped-
anee, zero-insertion-loss variety. Good
attenuators of this type do not come
cheap. Ordinavy potentiometers are not
suitable. Wirewound T-pad attenuators
can be used but will he noisy when
varied. However, if the controls are pre-
set for eertain levels and not used for
extensive “gain riding” they may prove
satisfactory and they are relatively in-
expensive. One type is the Mallory T
series available in fourteen different im-
pedances,

Practical Circuit

A very inexpensive method of con-
structing a ten-channel mixer will now
be considered. The eireuit arrangement
is given in Fig. 3. In this eircuit po-
tentioneters are used. They should he of
good quality such as the Ohmite “AB”
type. The circuit shows 50-ohm eontrols
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but, of course, other ohmie values may
he substituted. For 10 inputs the mixer
o0ss is about 20 db.\sing the same type

Z1 R
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Z, = NOMINAL IMPEDANCE
Rig 2.5 x Zo

R2= 7,

ZiZ 0710 LixZ,

22%¥ 07 x Zg 10 O

Fig. 4. Alternate arrangement used to
maintain input impedances ot o more
constant value.

of microphone as discussed in the fore-
going circuit. 0.4 millivolts is applied to

the mixer input. With a mixer loss of 20
dh the signal is reduced to .04 millivolts
at the 50-ohm transformer primary. The
transformer voltage gain of 33 provides
a 1L.3-mv signal to the grid of the pre-
amplifier which is one half of a 12AX7
tube.

The 12AX7 inpnt stage has a voltage
gain of 47 which boosts the signal to 61
millivolts at the 12AX7 plate. The other
half of the 12AX7 serves as a cathode
follower stage which, theoretically pro-
vides no voltage gain. However, the sig-
nal measured at the cathode follower
output was 66 millivolts, which, of
course, is a negligible difference over the
input signal.

The cathode follower has the advantage
of low-impedance output and therefore,
the mixer and preamplifier can be op-
crated at a reasonahle distance from the
main amplifier or recorder. The 66-mv
signal is more than sufficient to work
into the high-impedance microphone in-
put of an amplifier or tape recorder.

Interaction  between the channels
amounted to a maximum of just 3 db
variation in output for any setting of
the controls. This is for the worst con-
dition, that is when feeding a signal to
one input and varying the other nine
potentiometers from minimum to maxi-
mum positions,

For applications where it is preferable
to maintain a more constant load im-
pedance on the microphone or other
sound souree, the cireuit of Fig. 4 may
be used instead of a simple potentiome-
ter. With this arrangement, the input
impedance ranges from about 0.7 to 1.1
tinies the nominal value. When the arm
of the potentiometer is at the top, the
input impedance is equal to the nominal
value shunted by 2.5 times the nominal
value. When the arm is at the bottom,
R, replaces the load and consequently
the input impedance is the same as at
the top. In the center, the impedance is
equal to twice the load impedance
shunted by 2.5 times the load, which is
about 1.1 times. This will improve the
loading on certain types of microphones.

Any power supply with an output
from 200 to 250 volts can he used for

(Continued on page 76)
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Fig. 5. Power supply used for the amplifier in the mixer.

WWW. ameidcaanadioRhistery.com

AUDIO e JANUARY, 1958


www.americanradiohistory.com

AURTON BROWNE ADVERTISING

dbga 41

—— ‘."

.

1) rivg=Pe

g
N
3

ensen-CoOAXIAL
“H" SERIES TRUE 2-WAY
HIGH FIDELITY LOUDSPEAKERS

Two completely .independent driving and radiating
systems, with low crosovér compression driver tweeter
for lowest distortion . . . maximym listening pleasure.

You get most performance in a true two-way ¢oaxial when a low
crossover compression driver tweeter handles the highs; for 2000
cycles this requires a long, large horn passing through the woofer
bore. Design and construction are complicated, it costs more and
perhaps this is why some makers do not offer this type. We think
the added smoothness and lower distortion of an additional octave
of horn loaded twzeter performance is worth the little extra we
charge for it.

So wé suggest you listen to the audiophile favorites . . . H-222 (12")
at $62.50 .. . H-520 (157) at $79.50. We're sure that, like a multi-
tude of present owners, you'll be delighted by the full frequency
range, clean smootk response, the easy control setting to match your
room and listening preference. Wonderful for stereo, too. Write for
free catalog 165-B.

KTX-1 “STEP-UP KIT

If you wish, you can step-up performance
later, have a true three-way system by add-
ing the KTX-1 Kit. Only $43.75 ner.

en aen MANUFACTURING COMPANY

6601 South Laramie Ave., Chicago 38, lllinois.

Division of The Muter Co. in Cu,mdu: J.. R. longstaffe Ca., Ltd., Toronto
In.Mexico: Radios Y Television, S.A., Mexico D.F.
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An Improved Loudness Control

). P. WENTWORTH

While many music lovers and hi-fi enthusiasts would not be caught dead with
a loudness control, there are at least as many more who wouldn’t do without
one. For them as likes ’em, here is a new arrangement with several advantages.

HERE 11AS BEEN MUCH discussion of

the relative merits of the loudness

control, in which the signal level is
varied in nccordance with the Fleteher-
Munson subjective loudness curves, as
compared with the simple gain control.
which raises or lowers the signal level
an equal amount at all frequencies. It is
not the author's intention to reopen the
controversy at this time. The purpose of
this paper is to present, for those who
favor the nse of a loudness control, an
improved cirenit that gives a good ap-
proximation to the Fleteher-Munson
curves, while using less expensive or
complieated components than any other
such circnit the author has =een.

Continuously-variable loudness control
cireuits published to date usunally depend
on the nse of either a tapped potentiom-
eter or a speeial control made up of
several potentiometer elements on a
single shaft.!23 As a result, such con-
trols tend to be expensive and of limited
flexibility, and to present other serious
disadvantages, such as an appreciable
insertion loss. a variation in the imped-
ance presented to the previous stage, a
lack of mechanical strength, or the like.
Furthermore,  becanse  they  include
several moving parts, or, in the case of
the multitapped control, a rather com-
plicated mechanieal arrangement, main-
tenanee troubles are multiplied.

The cirenit shown in Fig. 1 includes
only one moving part—an ordinary
single-section potentiometer.  with no
taps. All of the other components are
standard low-cost resistors and eapaci-
tors. The frequency-response curves of
this circuit are shown in Fig. 2 (solid
curves). As may he seen by comparison
with the dashed Fleteher-Munson eunrves,
the output is very well matched to the
response of the average human ear over
a 40-db variation in sound level.

Other features of this type of circuit

* American Consulate, Medellin, Colombia

1 E. E. Johnson, “A continuously varia-
ble loudness control.” Aupio ENGINEERING,
December, 1950.

2 Ray C. Williams, A feedback loudness
control.” Radio § Television News, March,
1954.

3 J. W, Turner, “Construction details of
a continuously variable loudness control.”
Avupio ENGINEERING, October, 1949,
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Fig. 1. Schematic diagram of the author’s
improved loudness control.

which compare favorably with conven-
tional cirenits arve: (1) it introduces no
insertion loss. and (2) the impedance it
presents to the previous stage does not
vary with the setting of the control.
Beeause the variable element in the
control is a simple potentiometer, this
configuration lends itself to a flexibility
of operation that is not possible to other
cireuits. For example, the potentiometer
can be replaeed by the eomhination of a
fixed resistor and a vacnum-tube resist-
ance element. Then. since the setting of
the control can he varied by adjusting a
direct voltage, the loudness-control effeet
can he obtained with remote control,
sutomatic volume control, or compres-

sor/expander operation. Various other
applications might be devised by using
fixed resistors in conjunetion with other
types of variable resistance elements,
such as varistors or thermistors. Care
should be taken in such applications,
Lowever, not to introduce large amounts
of phase shift or distortion in the con-
trol eircuit, as the shape of the over-all
response curves depends greatly on the
phase relationships within the eireunit.
Principle of Operation

The principles of operation of the
control ean be more easily understood
if the circuit is considered in three parts.
The frequeney response of the two-
stage integrating (low-pass) network
made up of R,, K, R,, R,, and the two
capacitors is shown in Fig. 3. The out-
put of this cireuit is added to the output
of the potentiometer via the summing
network consisting of R, and R,. Ilow-
ever, sinee the two summed outputs are
not in phase with each other, the volt-
ages do not add directly. but in such
manner as to produce the response
curves given in Fig. 2.

Another feature of the cireuit is that
it ean easily he converted to a conven-
tional gain control, merely by breaking
the eircuit at point “A” (Fig. 1). It
might well be argued that such a feature
is of doubtful utility, since this cireuit,
like all londness controls should be op-
erated with an auxiliary level eontrol,
which is used to set the over-all signal

(Continued on page 71)
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paired for perfection
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FA-550 Tuner and AA-410A Amplifier

Here are two brilliantly engincered high
fidelity components, truly meant for each
other. Perfectly matched, cach brings out
the best in the other.

One is a superb FM-AM tuner with com-
plete audio control facilities, and the other,
a basic, 20-watt amplifier of extraordinary
performance. All the controls are on the
tuner panel, and the amplifier may be kept
in any out-of-the-way location. Both are
operated with the switch on the tuner.

The FA-550 and AA-410A have been
fully field-tested, individually and together.
They have proved so successful in custom
installations, they are now used as standard
component cquipment in the Ensemble
1055, Pilot’s top Component-Console Sys-
tem, priced at $625, in mahogany.

If you have been looking for the ideal tuner-amplifier
pair around which to plan your component system,
audition the FA-550 and AA-410A at vour Pilot dealer.
If you prefer a pre-huilt component system, hear these
same components perform in the Ensemble 1055.

WWW. asnerieaniadiahisiary.com

FA-550, a super-sensitive FAL-ANM
Tuner with tuned RF and dual limiter-
discriminator circuit. Has Beacon tuning
and AFC; phono and tape preamp, and
audio control section with DC on tube
heaters; bass and treble controls; cathode
follower outputs — plus other advanced
features. Enclosure finished in brushed brass
and burgundy. $159.50 complete.

AA-410A, a Basic Amplifier rated
at 20 watts (40 watts peak) at less than
1% distortion. Frequency response is flat:
20 to 20,000, =0.1 db. Chassis and cover
cage brushed brass finish. $59.50 complete.
Prices sligthly bigher west of Rockies.

For complete details, plus free 16-page
boollet — “High Fidelity in the Home” =
write to Pilot Radio Corporation,

37-06 36th St., L. 1. C. 1, N. Y., Dept. AIl-1.
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Loudness, Its Definition,
Measurement and Calculation

HARVEY FLETCHER and W. A. MUNSON

Part 111

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

The values of b; can be computed
from this equation from the observed
values of I and L; by using the values
of G given in Table III. Because of the
difficulty in obtaining aecurate values of
L and L, such computed values of by
will be rather inaccurate. Consequently,
considerable freedom is left in choosing
a simple formula which will represent
the results. When the values of b, de-
rived in this way were plotted with b,
as ordinates and Af as abseissae and L
as a variable parameter then the result-
ing graphs were a series of straight lines
going through the common point (- 250,
0) but having slopes depending upon L.
Consequently the following formula

b, =[(250+ Af)/1000]1Q (L)  (17)

will represent the results. The quantity
Af is the eommon difference in frequency
hetween the components, Ly, the loudness
level of each component, and @ a fune-
tion depending upon L. The results in-
dieated that ¢ could be represented by
the curve in Fig. 11.

Also the condition must be imposed
upon this equation that b is always
taken as unity whenever the calculation
gives values greater than unity, The
solid curves shown in Fig. 10 are actu-
ally caleulated curves using these equa-
tions, so the comparison of these curves
with the obscrved points gives an indica-
tion of how well this equation fits the
data. For this series of tones @ could be
made to depend upon f; rather than L,
and approximately the same results
would be obtained since f; and Ly are
nearly equal in this range of frequencies.
However, for tones having low intensi-
ties and low frequencies, 8, will be much
larger than IL; and consequently @ will
he smaller and hence the caleulated loud-
ness smaller. The results in Figs. 8 and
9 are just contrary to this. To make the
calculated and observed results agree
with these two sets of data, @ was made
to depend upon

z=0+30log f-95

instead of L.
It was found when using this funection
of B and f as an abseissa and the same
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ordinates as in Fig. 10, a value of ¢ was
obtained which gives just as good a fit
for the data of Fig. 10 and also gives a
better fit for the data of Figs. 8 and 9.
Other much more complicated factors
were tried to make the observed and
calculated results shown in these two
figures come into better agreement but
none were more satisfactory than the
simple procedure outlined above. For
purpose of calculation the values of @
are tabulated in Table VI.

There are reasons based upon the
mechanies of hearing for treating com-
ponents which are very close together by

a separate mcthod. When they are close
together the combination must act as
though the energy were all in a single
component, since the components act
upon approximately the same set of
nerve terminals. For this reason it seems
logical to combine them by the energy
law and treat the combination as a
single frequeney. That some such pro-
cedure is necessary is shown from the
absurdities into which one is led when
one tries to make Eq. (17) applicable
to all eases. For example, if 100 com-
ponents were erowded into a 1000-cps
space about a 1000-cps tone, then it is
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o fundamental frequency of 1000 ¢cps.
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obvious that the eontbination should
sound about 20 db louder. But according
to Eq. (10) to make this true for values
of L, greater than 45, b, must be chosen
as 0.036. Similarly, for 10 tones thus
crowded together L — L, must be about
10 dh and therefore b, =0.13 and then
for two such tones L —L; must be 3 db
and the corresponding value of b, =0.26.
These three values must belong to the
same condition Af = 10. 1t is evident then
that the formulae for b given by kq.
(17) will lead to very erroneous results
for such components.

In order to cover such cases it was
necessary to group together all compo-
nents within a certain frequeney band
and treat them as a single component.
Since there was no definite eriterion for
determining accurately what these limit-
ing bands should be, several were tried
and ones selected which gave the best
agreement between computed and ob-
served results. The following band
widths were finally chosen:

For frequencies below 2000 cps, the
band width is 100 eps; for frequencies
hetween 2000 and 4000 eps, the band
width is 200 ¢ps; for frequencies be-
tween 4000 and 8000 eps, the hand width
is 400 eps; and for frequencies between
2000 and 16,000 c¢ps, the band width is
800 e¢ps. If there are k components
within one of these limiting bands, the
intensity I taken for the equivalent
single frequency component is given by

I=2],=X10B/10 (18)

A frequency must be assigned to the
comhination. It seems reasonable to as-
sign a weighted value of f given by the
equation

f=2f0, /T =Zf, 108/ 10/3 108/ 10 (19)

Only a small error will be introduced if
the midfrequency of such hands be taken
as the frequeney of an equivalent com-
ponent except for the band of lowest
frequeney. Below 125 cps it is important
that the frequency and intensity of each
component he known, sinee in this re-
gion the loudness level L, changes very
rapidly with hoth changes in intensity
and frequency. However, if the intensity
for this hand is lower than that for other
bands, it will contribute little to the total
loudness so that only a small error will
be introduced hy a wrong choice of fre-
quency for the band.

This then gives a method of caleulating
b, when the adjacent components are
equal in loudness. When they are not
equal let us define the difference AL by

AL=1Ly=Ly. (20)

Also let this difference he T when L, is
adjusted so that the masking component
just masks the component k. Then the
funetion for caleulating b must satisfy
the following conditions:

by = [(250 + Af)/10001Q
b,=0 when AL=-T.

when AL=0,
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Fig. 11. Loudness factor “Q."”
TABLE VI
VaLUES oF Q(X)
x [ 1 2 3 4 s 6 7 8 9
0 |500 488|476 | 4.64 4.53 4.41 4.29 4.17 4.05 3.94
10 | 3.82 [ 3.70 | 3.58 | 3.46 3.35 3.33 3.1 2.99 2.87 2.76
20 | 2.64 | 2.52 | 2.40 2.28 2.16 2.05 1.95 1.85 1.76 1.68
30 | 1.60 | 1.53 | 1.47 1.40 1.35 1.30 1.25 1.20 1.16 1.13
40 | 1.09 1 1.06 [ 1.03 1.01 0.99 0.97 0.95 0.94 0.92 0.91
50 1090 )] 090 | 089 | 0.89 0.88 0.88 0.88 0.88 0.88 0.88
60 | 0.88 | 0.88 | 0.88 | 0.88 0.88 0.88 0.88 0.89 0.89 0.90
70 1 090 | 0.91 | 0.92 | 0.93 0.94 0.96 0.97 0.99 1.00 1.02
80 {1.04 | 1.06 | 1.08 1.10 1.13 1.15 1.17 1.19 1.22 1.24
90 | 1.27 | 1.29 | 1.31 1.34 1.36 1.39 1.41 1.44 1.46 1.48
100 [ 1.51 | 1.53 | 1.55 1.58 1.60 1.62 1.64 1.67 1.69 1.7
Note: X = 8, + 30 log fy — 95.
80
/'/
60 L~
- /
5 P
8 a0 <
3 v frm=MASKING TONE,
£ — {= MASKED TONE,
FOR CASE WHEN f)fm
20
200 -300 -100 O 100 300 500 700 900 1100
VALUES OF af-fy=1 -2fy
Fig. 12. Values of the masking "“T.”
COMPUTATIONS
L] ] N | B Ls Gy b
1 60 50 3 3 1.0
2 180 45 25 197 1.0 ZhGy = 1009
3 300 40 30 360 1.0
4 540 30 27 252 1.0 L= 40
s 1200 25 25 197 1.0
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Also the following condition when Ly is
larger than L,, must be satisfied, namely,
b,=1 when AL=some value somewbat
smaller than + 7. The value of 7' can be
ohtained from masking curves. An ex-
amination of these data indieates that to
a good approximation the value of T
is dependent upon the single variable
fx—2fm. A ecurve showing the relation
between T and this variable is shown in
Fig. 12. It will be seen that for most
practical cases the value of 7 is 25. It
cannot he elaimed that the curve of
Fig. 12 is an aceurate representation of
the masking data, but it is sufficiently
accurate for the purpose of loudness
caleulation sinee rather large changes in
T will produce a very slight change in
the final calculated loudness level.

Data were taken in an effort to deter-
mine how this funetion depended upon
AL but it was not possible to ohtain
sufficient accuracy in the experimental
results. The difference between the re-
sultant loudness level when half the
tones are down so as not to contribute
to loudness and when these are equal is
not more than 4 or 5 dh, whieh is not
much more than the ohservational errors
in such results.

A scries of tests were made with tones
similar to those used to obtain the re-
sults shown in Figs. 8 and 9 except that
every other component was down in
loudness level 5 db. Also a second series
was made in which every other compo-
nent was down 10 db. Although thesc
data were not used in determining the
funetion desceribed above, it was useful
as a check on the final equations derived
for calenlating the loudness of tones of
this sort.

The faetor finally chosen for repre-
senting the dependence of b, upon AL is
16*4/T_ This faetor is unity for AL =0,
fulfilling the first condition mentioned
above. It is 0.10 instead of zero for
AL =- 25, the most probable value of T.
Y¥or Af = 100 and @ =0.88 we will obtain
the smallest value of b, without apply-
ing the AL factor, namely, 0.31. Then
when using this factor as given above,
all values of b, will be unity for values
of AL greater than 12 db.

Several more complicated funetions of
AL were tried but none of them gave
results showing a better agreement with
the experimental values than the fune-
tion chosen above.

The formula for caleulation of b, then
becomes
br=1(250+fr -

fm)/1000] 20¢1x- 1w )ITQ (B, +
30 log fr-95) (21)
where
fi is the frequency of the component
expressed in cyeles per second,

fm is the frequency of the masking
component expressed in eycles per
second,

L, is the loudness level of the kth com-
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COMPUTATIONS
L] Sa |ﬁk Ltl Gi |l- -I- (30 log fi — 95) Q [} |bxc
1 60 | 80 | 69 | 7440 — | — . o 1.00 | 7440
2 180 | 75| 72 | 9130 60 | 69 ~28 0.91 | 0.41 3740
3 300 (70 | 69 | 7440 | 180 | 72 -21 0.91 | 0.27 | 2010
4 540 [ 60 | 60 | 4350 | 300 | 69 -13 0.94 | 0.23 | 1000
5] 1200 | 55 | 55 | 3080 540 | 60 -3 1 0.89 [ 0.61 1880
loudness G = 16070
| loudness level L = 79 db
1
TABLE VII
Two CompoNENT TONES (AL = 0)
Frequency Range af Loudness Levels (db)
Ly 83 63 43 23 2
1000-1100 100 Lobs. 87 68 47 28 2
cale. 87 68 47 28 4
o I 83 63 43 23 -1
1000-2000 1000 Loy, 89 n 49 28 2
cale. 91 74 52 28 1
La 84
125-1000 875 Love. 92
Lalr. 92
TABLE VIII
TEN CoMPONENT TONEs (AL = 0)
Frequency Range| ar Loudness Levels (db)
Ly 67| 54 | 33 21 11] -1
50-500 50 | Lobe. 83| 68 [ 47 | 38| 20 2
Legye 8172 (53| 39| 24 8
L, 78 61 ) 41 23| 13[ -1
50-500 50 | Lobs. 92 73 [ 53| 42} 25 2
Lee. | 91| 77 [ 60| 42| 27| 8
Ly 78| 69 | SO 16 6| —1
1400-1895 55 | Labe. 94| 82|62 32 22 2
Legre 93 83 [ 65| 31) 17 0
Ly 57| 371 20 3
1400-1895 55 | Lobs. 68| 50 { 34 2
Leale. 73| 52| 36 5
Ly 84 64 | 43 24 2] 84] 64 | 43 24 2
100-1000 100 | Lobs. 95( 83| 59| 41 2| 94| 80 | 63| 44| 2
Leate. |100| 83 | 68 | 47| 12/100( 83 [ 68 | 47 12
L 8164 |43 | 23| 13]| -4
100-1000 100 | Lgy.. 93( 82| 65| 49| 33 2
Leate. | 98| 83 | 68 | 45] 27| 3
L, 83163 43| 23 o0
100-1000 100 | Lop,. 95| 79 | 59 | 43 2
Leate. | 99| 82 )68 | 45 9
L, 83 (63 (43 ( 23| 78| 59| 48 | 27 | =7
3100-3900 100 | Loy, |100| 82 | 59| 32| 99 81| 62 | 38 2
Leate. |100| 80 | 60 | 38| 95| 77| 65 | 42 0
L, 791 60 | 41| 17 7] -4
1100-3170 | 230 | Lovs. 100 81 | 65 | 33| 22 2
Leaie. (100 83 | 64 | 34| 18| 3
Ly 79 62 | 42 23| 13 -2
260-2600 | 260 | Lobs 97| 82 | 65 | 44| 28 2
Leae. |100) 85 1 68 | 451 27| 5
L, 75| 53 | 43 ) 25| 82| 61| 43 |17 | -2
530-5300 | 530 | Leys. [100] 83 | 73 | 52[105] 90| 73 { 40 2
Leate. (101 82 | 72| 48 (108 89 72 | 34 5
Ly 61| 41| 21| -3
530-5300 | 530 | Lope. 89 69 [ 45 2
Legie. 89| 70 | 42 4
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ponent when sounding alone,

L,, is the loudness level of the masking
tone,

@ is a function depending upon the
intensity level B, and the fre-
quency f; of each component and
is given in Table VI as a funetion
of z=B;+30 log f,-95,

T is the masking and is given by the
curve of Fig. 12.

It is important to remember that by
can never be greater than unity so that
all calculated values greater than this
must be replaced with values equal to
unity. Also all components within the
limiting  frequency bands must be
grouped together as indicated above. 1t
is very helpful to remember that any
component for which the loudness level
is 12 db below the kth component, that
is, the one for which b is heing calcu-
lated, need not he considered as possibly
heing the masking component. If all the
components preceding the kth are in this
class then b, is unity,

RECAPITULATION

With these limitations the formula for
calculating the loudness level L of a
steady complex tone having # compo-
nents is

k=n
G(L)=2b,G(Ly), (10)
k=1

where b, is given by Eq. (21). If the

values of f;. and B, are measured directly

then ecorresponding values of L, ean be

found from Fig. 5. Having these values, |
the masking component can be found

cither by inspection or better hy trial in

Eq. (27). That component whose values

of L,, f, and T introduced into this

equation gives the smallest value of b,

is the masking eomponent.

The values of ¢ and @ can he found
from Tables I1I and VI from the cor-
responding values of Ly, B,, and f,. It
all these values are now introduced into
Eq. (10), the resulting value of the
summation is the loudness of the com-
plex tone. The loudness level L corre-
sponding to it is found from Table TII.

If it is desired to know the loudness
obtained if the typical listener used only
one ear, the result will be obtained if
the summation indieated in Eq. (10) is
divided by 2. Practieally the same result
will be obtained in most instances if the
loudness level L, for each component
when listened to with one ear instead of
hoth ears is inserted in KEq. (10).
[G(L,) for one ear listening is equal to
one half G(L;) for listening with hoth
cars for the same value of the intensity
level of the eomponent.] Tf two complex
tones are listened to, one in one ear and
one in the other, it would he expected
that the combined loudness would be the
sum of the two loudness values calcu-
lated for each ear as though no sound
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new
G-E pa-20

20-WATT AMPLIFIER
IN HANDSOME
LEATHER-GRAIN
CABINET

Power Dutput=20 watts

Frequency Response—20 through 20,000 eycles
= 1 db

Harmenic Distortion—1% nominal

Intermodulation Distortion 2.4% at full 20 watts

&0,/7000 cycles

Hum ond Noise

gh leve

wll putput

General Electrie’s new 20-watt Amplifier-Preamplifier brings
vou the smooth. clean response vou demand in vour High
Fidelity sound system. It offers five separate inputs. three out-
puts and seven different controls to satisfy every home audio
need.

To achieve a very sharp low-frequency cutoff of 12 db per
octave below 40 cycles, the new PA-20 incorporates an un-
usual L-C tuned circuit in its rumble filter. Rumble and
sub-audio frequencies are filtered out with no appreciable
effect on bass response.

The compact, modern design of the PA-20 fits eaxily on a
bookshelf. or it can be divided for separate mounting of
preamplifier and power units. Ask for a demonstration of the
new General Electric PA-20 at vour Hi-Fi dealer soon.

BE SURE TO SEE AND HEAR THESE OTHER G-E HIGH FIDELITY COMPONENTS:

m G-E VR 11 magnetic cartridge

" ® New full-range reproduction . ..

- 20 through 20,000 cycles
% ® [nstant Clip-In-Tip Stylus

® New 4-grom tracking force

® New electrostatic shielding

® New lightweight construction

12" GOLDEN CO-AX Speaker

® 127 woofer, 23/,
® Built-in crossover network
® 25.watt power rating

tweeter

8" Speaker Enclosure

Features "Distributed Port” design for outstanding power
hondling ability ond consistently smooth response.

GENERAL @ ELECTRIC
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High Fidelity

ComponentsCabinet
Designed for custom mount-
ing of amplifier, preampli-
fier, tuner, chonger or
turntable, and accessories,

""Distributed Port”’
Speaker Enclosure

G.E.’s "Distributed Port” principle pro-
vides effective damping ond loading
at low frequencies. In mahogany,
cherry or blond.

G-E ""Baton’’

Strong, lightweight aluminum with sealed
Tone Arms

ball-bearing mountings. “Pivot-tilt” head.

_____ —_—————————————

General Electric Company
Specialty Electronic Components Dept.
West Genesee Street, Auburn, N. Y,

Please send me more information on G-E integroted components.

Addr

City Zone. State.
HFA158

—_—————d
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TABLE IX

ELEVEN CoMPONENT TONES (AL = 0)

Frequency Range Af Loudness Levels (db)
L, 84 64 43 24 -1
1000-2000 100 Lops, 97 83 65 43 2
Leate. 103 84 64 45 7
Ly 84 64 43 24 1
1000-2000 100 Lobe. 929 82 65 42 2
Leale. 103 84 64 45 11
Ly 79 60 40 20 10 -5
1150-2270 112 Lobe. 929 78 62 41 25 2
Leg)e. 98 81 61 40 23 1
L, 77 | 62 42 22 7 =7
1120-4520 340 Lobe. 102 86 66 46 20 2
Late. | 101 | 88 | 69 | 44 19 | —-1
TABLE X
TeN ComMPONENT TONES (AL = 5 db)
Frequency Range af Loudness Levels (db)
Ly 82 | 62 43 27 17 -6
1725-2220 55 Lobs. 101 73 54 38 30 2
Leale, 95 76 56 | 40 30 -1
Lo | 80| 62 | 42| 2| 12 =2
1725-2220 55 Lobe. 94 66 50 33 22 2
Legie. 93 76 54 | 35 22 4
TABLE XI
ELevEN CoMpONENT ToNEs (AL = § db).
Frequency Range af Loudness Levels (db)
Ly 79 61 41 26 16 1
57-627 57 Lobs. 91 73 56 41 28 2
Leate. 90 76 59 43 28 8
Ly | 76 61 42 25 15 -9
34204020 60 Lobs. 95 77 55 33 25 2
L. 89 75 54 36 26 —4
TABLE XII
TeN CompoNENT TONES (AL = 10 db)
Frequency Range | af Loudness Levels (db)
| Lo |19 59| 4| 19| 9| -5
1725-2220 55 Lobe. 95 71 54 33 22 2,
; Lae. | 91 | 13| 51 | 31 | 17| =
L, 79 61 41 27 17 -1
1725-2220 | 55 Lota. 89 67 48 | 37 27 2
| Leare 92 | 75 | 53 | 39 | 28 4
1
TABLE XIII
ELEVEN CompONENT ToNEs (AL = 10 db)
Frequency Range af Loudness Levels (db)
Li s0| 62| a2 | 27| 17| 2
57-627 57 Lobs. 88 70 53 | 40 27 2
cale. 90 76 59 45 | 30 8
L, 81| 62 | 42 | 27 | 17 | -4
3420-4020 60 Love. 100 70 50 33 26 2
cale. 94 75 53 37 27 0

40
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were in the opposite ear, although this
has not been confirmed by experimental
trial. In fact, the loudness reduction
factor b, has been derived from data
taken with both ears orly, so strictly
speaking, its use is limited to this type
of listening.

To illustrate the method of using the
formula the loudness of two complex
tones will be calculated. The first may
represent the hum from a dynamo. Its
components are given in the table of
ecomputations.

The first step is to find from Fig. 5
the values of L, from f;, and B,. Then
the loudness values G, are found from
Table ITI. Since the values of L are low
and the frequency separation fairly
large, one familiar with these functions .
would readily see that the values of b
would be unity and a computation would
verify it so that the sum of the G values
gives the total loudness 1009. This cor-
responds to a loudness level of 40.

The second tone caleculated is this same
hum amplified 30 db. Tt better illustrates
the use of the formula.

The loudness level of the combined
tones is only 7 db above the loudness
level of the second component. If only
one ear is used in listening, the loudness
of this tone is one half, eorresponding
to a loudness level of 70 dbh.

COMPARISON OF OBSERVED AND
CALCULATED RESULTS ON THE
LOUDNESS LEVELS OF COMPLEX TONES

In order to show the agreement be-
tween observed loudness levels and levels
calculated by means of the formula de-
veloped in the preceding sections, the
results of a large numher of tests are
given here, including those from which
the formula was derived. In Tables VII
to XITI, the first column shows the fre-
quency range over which the compo-
nents of the tones were distributed, the
figures being the frequencies of the
first and last eomponents. Several tones
having two components were tested, but
as the tables indieate, the majority of
the tones had ten components. Because
of a misunderstanding in the design
of the apparatus for generating the
latter tones, a number of them contained
eleven components, so for purposes of
identification, these are placed in a
separate group. In the second column
of the tables, next to the frequency
range of the tones, the frequency dif-
ference (Af) between adjacent compo-
nents is given. The remainder of the
data pertains to the loudness levels of
the tones. Opposite L, are given the
common loudness levels to which all the
components of the tone were adjusted
for a particular test, and in the next
line the results of the test, that is, the
observed loudness levels (I, ), are
given. Directly beneath each observed

(Continued on page 68)
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...the new dimension in sound

everything else you would want in a complete tape system...

Designed for the highest of reproduction standards . . . Scandinavia Styled from fine grain mahogany.

Stereo 3-speed Tape Phonograph and Tape Recorder —Tand

or conveniently portable in luxury-styled, luggage-type carrying case for traveling enjoyment.

For the finest in sound reproduction, two extremely well-balanced power playback amplifiers are built-in
with such efficiency of design that the distortion of each amplifier is under 1%. A specially manufac-

tured in-line stereo head, unique in design and construction, provides a clarity of reproduction and a

range of response heretofore unattainable.

The mode! 3-Stereo weighs 27 pounds, and is priced at $369.50

stereo-irio

a complete home music system
— perfectly matched

The Tandberg stereo-trio including model 3-Stereo recorder/repro-
ducer and two perfectly matched 266 speaker systems furniture styled
by Scandinavian craftsman in the same fine grain mahogany as the
model 3-Stereo cabinet. Comparable to the finest — at almost half the
price — $469.95.

3-Speed Versatility—Records half-track... plays back half-track, full-track
and stereophonic tapes. Frequency response at 714 i.p.s. is within =
2 DB from 30 to 17,000 cycles (* 1 DB from 50 to 10,000 cycles).

Hear and See the Tandberg Stereo-Trio
or write for full information to:

berg Model 3-Stereo — for at home listening pleasure . . .

Complete with microphone and carrying case.

tandberg has stereo—plus...
To meet the highest professional standards of a recorder/
reproducer for any application—commercial, broadcast or Hi-Fi.

@ NARTB equalization at all speeds ® Microphone included has
flat response within 3 DB to 13,000 c.p.s. ® No audible wow or
flutter at any speed @ High quality Goodman speaker built-in for
playback and monitoring ® Functional simplicity of styling, with
minimum of controls.

10 E. $2nd St., New York 22, N. Y.
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Equipment Review

Pickering “Isophase” electrostatic loudspeaker—Heath-
kit Model W-6M 70-watt amplifier—Shure Model 330
“Unitron” and Model 430 “Commando” microphones.

PICKERING ISOPHASE
LOUDSPEAKER

he first time we heard this model—at

the 1955 audio show—we were con-

siderably impressed with the quality
of reproduction, which we described in the
succeeding editorial as heing like “a win-
dow on the studio.” Like any new item,
this speaker had both proponents and op-
ponents, and during the past two years it
has undergoue several improvements, us
would be expected, so that today it is a
superh deviee, We have had the pleasure
of living with the newest model for over a
month, and we still believe that the quality
of reproduction is about all that could be
desired. In short, we are most enthosiastie
abont it.

Basically, of course, the clectrostatic
speaker is not a new device—one was on
the market commereially in a console radio
as fur hack as 1932 under the name “eer-
less ‘Kylectron'” and was, for its time, a
fairly good loudspeaker. We had a friend
who owned one, and upon its periodie
puncturing of the diaphragm he would go
to the corner drug store and buy a small
device manufactured by Khienerts and some
chocolate bars manufactured by lershey—
those that were wrapped with very thin
tinfoil. ITe would then cement the foil onto
the rubber, replace the asscmbly into the
speaker unit, and everything was fine again
until another puncture,

As we recall it, this speaker was single-
ended—that is, it did not employ an elee-
trode on each side of the diaphragm,
Modern electrostutics are push-pull, and the
diaphragm is spaced between the two out-
side eleetrodes, as seen in Fig. 2. Advances
in plastics make it possible to utilize a very
thin diaphragm on which a metallic coat-
ing has heen  evaporated, resulting in

greatly reduced mass, so that the spacing
hetween the outer electrodes and the dia-
phragm is maintained by myriads of tiny
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sstand-off insunlators,” the electrodes being
not unlike a flocked screen. The over-all
area of the speaker diaphragm is 730
syuare inches, and the complete assembly is
36 inches wide, 28 inches high, and 8%
inches deep.

Beeause of the large area—even at a
practical spacing—the speaker has a eapac-
itanee of approximately .0025 pf, which
is reflected at the input terminals of the
divider as approximately 12.25 uf. This
type of load ean be troublesome with
poorly designed amplifiers, but we have
tried it with the 70-watt Heathkit de-
seribed on the following page, with both
Dynakit 11 and Dynakit ITI, with the
Marantz power amplifier, and with a 65-
watt Fairchild amplifier and performance
has been satisfactory with all of these.

Earlier models of the Pickering Isophase
were thought to be inefficient, and they
were often coupled with inefficient woofers
hecause of this. I’resent production has
overcome this difficulty, and we are cur-
rently using the unit with the woofer of a
United Speaker Systems’ *“Premiere"—
which is an Altec 803, and of recognized
high efficiency. The Pickering 401E divider,
which also furnishes the polarizing voltage
for the electrostatic unit, is equipped with
an_ attenuator in the woofer cireuit, but
it is properly balanced with the attenuator
at its maxinnmm position, so the Isophase
is essentially of the same efficiency as the
Altee wooter,

The Tsophase has a frequeney range from
200 to 35,000 ¢ps, and will aecept the full
power output of a 50-watt amplifier at 8
ohms without damaging the diaphragm,
hut we have never found it necessary to
turn the volume up to that extent—and we
like fairly high listening levels.

One feature we consider excellent is the
provision of a phasing switeh on the divider
which permits reversing the relative phase
of woofer and tweeter. This is mueh sim-
pler than having to reverse the woofer leads

Fig. 1. The Picker-

ing “Isophase’’
electrostatic loud-
speaker,
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SUPPORTING FRAME

OuTEr
ELECTRODE

INERT THIN
CONDUCTIVE
DIAPHRAGM
INNER
ELECTRODE

Fig. 2. Diagram of internal construction
of the Isophase,

physieally at the terminal strip, and per-
mits making rapid checks to determine the
correct phasing position. Once set, of
course, there is no need for change. The
Isophuse speaker and its associated 401E
divider are designed to work from an 8-
ohm amplifier tap. The crossover frequeney
is 300 ¢ps, which is fixed in the divider,
The divider utilizes a 1V2 rectifier tube to
furnish the 1500-volt d.e. for polarizing,
and the power requirement for the divider
is only 10 watts so we find it sinpler to
leave the unit plugged into the a.c. line all
the time, since the speaker is some distance
from the amplifier and running an addi-
tional a.c. line is not convenient.

Performance

From the subjective standpoint, we
have noted things on records which we had
never heard before. With no elaim for any
stereophonic effect from the Isophase, it
does appear to have a spacial quality which
is hard to describe. As one moves around
within the 55-degree pattern of the speaker,
the sound seems to originate at varyving
parts of the diaphragm. Moving up close
to the unit, with the ear practically against
the grill cloth, one notes that the actual
level does not appear to be very great. This
is logical since the ear hears only a smalil
portion of the diaphragm, and the small
excursion of the diaphragm moves only a
small amount of air at any given point,
Because of the large surface, however, the
over-all sound output is comparable with
any other type of loudspeaker. We would
not say that good performance is not at-
tainable from conventional types of tweet-
ers—we have been quite content with them
for years. But if enough space is availahle
for an Isophase, it is quite probable that
the quality of reproduction may bring a
new pleasure to listening. A-21

HEATHKIT W-6M AMPLIFIER

There was a time when the “home-huilt”
amplifier was the only type available to
the hi-fi enthusiast, because there were no
factory-built models for this market. These
amplifiers were also, in most instances,
home-designed, and they did not always
perform as their designers hoped. Now, of
course, there are all sizes, types, and colors
of amplifiers available as finished products,
and all may be presumed to work satisfae-
torily from the first moment they are
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Furniture By JENS RISOM DESIGN INC., N. ¥

This
is where
the music

The Collar O CONTINENTAL, tc-sa0

New Transcription-Type Tone Arm Makes Collaro
World’s First True High Fidelity Changer

Selecting vour own high tidelity record playing system can be
an caciting and rewarding experience. You look for an amplifier
with low distortion and low noize level. You want a speaker
capable of reproducing the entire audible range. And you want
to make certain you pick the right record plaver to go with vour
system—Dbecause that’s where the music begins.

The right record player for today’s fine high filelity systems is
the all new Collaro—the turntable that chunges records
ing the revolulionary transcription-type tone arm

featur-

The new arm is one-piece. counter-balanced and will take any
<tandard cartridge. Resonances are below the audible level.
Between the top and bottom of a stack of records there’s a
dilTerence of less than 1 gram in the tracking weight as com-
pared with 4 to 8 grams on conventional changers, This insures
better performance for your precious records and longer life
for your expensive stvli

t’s worth noting that Collare quality is so well recognized that
leading American manufacturers of fine console units incorpo-
rate Collaro into their instruments in order to achieve the hest
possible performance in a record player.

In addition to the transeription-type arm, the Collaro Conti-
nental features

Four speeds. manual switch that permits playing single record
or portion of a recordl: jam proof mechanism, hold the arm in

AUDIO e JANUARY, 1958

mid-cvele and it won't jam: automatic intermix, plays 7”. 10"
or 127 vecords in any order: automatic shut-off after last record
lias been plaved; wow and flutter specifications, ¥4 (0.25%)
RMS at 33% RPM. superior 10 any changer in the world;
muting swilch and pop flter to eliminate extraneous noises:
extra heavy duty 4-pole induction motor; heavy rim-weighted,
balanced turntable {or fly wheel action: removable heavy rubber
turntahle mat: pre-wiring for easy installation: atiractive two
tone color scheme to fit any decor; factory custom-testing for
wow. Hutter. stylus pressnre and ecorrect =et-down position.
Rellecting their custem Fnglish eraft=manship Collaro changers
are tropicalized to operate under adverse weather and humidity
conditions. The hase. in blond or mahogany. is optional at
slightly extra cost and the Collaro mounts easily and quickly
on a pre-cut mounting board or base.

When you huy your Collaro. you're buying professional quality
equipment at a record changer price. Collaro prices start at
$37.50. The Continental. featured ahave. is $16.50. (Prices are
slightly higher west of the Missiszippi.)

FREE: Colorful new catalog, contsining guide on
building reconl library plus complete Collare line.
WRITE TO DEPT A-013
ROCKBAR CORPORATION
MAMARONECK, N.Y.
Rockbar is tne American sales representative for Collaro Ltd. and other fine companies,

ROCKBAR |
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plugged in. There are still plenty of people
—this observer is one—who enjoy building
something, particularly when in doing so
we can save quite a bit of money—basically
that representing factory labor and “its
associated overhead and profit. Heath
equipment has long been noted for its
reliability, and in the new W-6M 70-watt
amplifier the results are all that could be
desired, and at a price that betokens a
considerable saving.

This amplifier, shown in Fig. 3, measures
144 inches wide, 1234 inches deep, and
9% inches in height, and has a shipping
weight of 59 pounds. Most of this weight
is, as would be expected, in the two trans-
formers, so it is obvious that there is no
skimping on quality. The cireuit, which is
shown in Fig. 4, offers some innovations
which result in a high degree of perform-
ance. The first two stages consist of the
two halves of a 12AUT7, direct coupled.

Fig. 3. External

watt amplifier.

The second half is the usual split-load
(eathodyne) phase splitter, and it feeds a
12AX7 voltage amplifier, which in turn
feeds a 12BH7 which is a cathode-follower
driver for the two 6550 output tubes in an
ultra-linear circuit.

The power supply uses a voltage doubler
circuit with four silicon rectifiers and more
than adequate filtering. An extra winding
on the power transformer provides 130
volts to a selenium rectifier for bias sup-
ply. Plate currents in the output stage
tubes are metered, and provision is made
for balancing the two tubes by varying
the bias on the driver tubes. Conventional
output impedances of 4, 8, and 16 ohms
are available for loudspeaker loads, and an
additional 70-volt output tap is provided
for feeding large speaker distribution sys-
tems. When driving loudspeaker loads, the
damping is adjustable over a range from
0.5 to 10 by means of a continuously
variable control.

appearance of
Heathkit W-6M-70-

Performance

Frequency response is within 0.5 db
from 6 to 70,000 cps, with smooth rolloff
beyond these limits to ensure transient
stability. Power output is down 3 db at
about 13 eps, while harmonie distortion
remains helow 0.25 per cent over the im-
portant ranges, and only reaches 1 per cent
at 70 watts at frequencies of 20 and 10,000
eps. Intermodulation distortion reaches 1
per cent at about 73 watts, and at our
rating point—2 per cent IM—the output
was measured at 81 watts. Full output is
reached with an input of 1.1 volts, and
hum and noise measures lower than 70 db
below 1 watt.

One of the prohlems encountered with
the Williamson-type cireuit—eomprising
the direct-coupled input pair of stages—
was its poor performance as regards over-
load recovery. This was shown by oscillo-
graph traces of signal output when the
level was changed quickly from a high
value to a very low value—a condition that
is eommon in musical program material.
No such instability was observed with the
W-6M, however, and only the slightest
amount of ringing was noticed on 10,000-
eps square waves when driving a loud-
speaker load, and none at all on frequencies
below 2000 cps.

Variable Damping

The schematic of Fig. 4 shows auw un-
usual arrangement of the output wiring.
Note that the variahle-damping-factor con-
trol is a dual potentiometer, with the 10-
ohm section in the return side of the out-
put winding. In order to maintain constant
gain as the damping factor control is
rotated, three different resistors are used
for the three low-impedance output taps.
Thus the control—which changes the ratio
of voltage feedback to current feedback—
can be calibrated directly in damping faec-
tor, and gain and distortion remain con-
stant for any setting of the control.

With a high-quality speaker system there
is little difference in performance as the

WWA-

A MATCHED PAIA

Fig. 4. Over-all schematic of the 70-watt Heathkit amplifier.
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Did Someone Say “Switch?”

5
When the art of recording was just taking shape

And it seemed to the experts that tape was just tape,

It made sense to try switching from this brand to that—

Until irish pulled FERRO-SHEEN out of the hat!

Now the FERRO-SHEEN process, the experts agree,
Has made irish tape different in kind, not degree,
So there’s no earthly reason for switching your brand,

Save from Long Play to Double, or Brown to Green Band!

. . ««.switch to «ooswitch to <« switch to «ooswitch to
«s.if you are using irish irish

irish irish
irish BROWN BAND FERRO-SMEEN GREEN BAND FERRO-SHEEN SHAMROCK FERRO-SHEEN LONG PLAY FERRO-SHEEN DOUBLE PLAY
(an inexpensive general-purpose (it costs no more than old- (specially made with premium (on 1.mil Mylar or acetate base) (made on 12.mil Mylar base and
tape of exceilent istics) fashioned coated tape) oxides and film) ... if you then want twice the available on 5~ and 7” reels)
. and want all the advantages of . .. if you then want the ulti- ... if you then want 50% more Play- normal playing time on the There's an irish tape

FERRO-SHEEN . . . mate in professional tape ... ing time on the same size reet ... same sizereel ... for every recording purpose!

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama
f Export: Morhan Exporting Corp., 458 Broadway, New York 13, N.Y., U.S.A,
Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ontario
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damping-factor control is turned, but as
the quality of the speaker and enclosure is
lowered, the effect becomes more and more
noticeable. The higher values of damping
factor minimize cabinet resonance and thus
reduce any boominess that might result
from poor enclosure balance. When used to
drive a number of speakers at the same
time, the damping factor should best be
operated at its maximum position,

Construction

As with other ITeathkits that we have
had personal experience with, the W-6M
“builds” mnicely. The instructions are well
written, and give the impression that once
being completed, they were possibly given
to a completely inexperienced construetor
to find out if they were sufficiently clear
and complete. After completing and test-
ing the amplifier, we “unbuilt” it far

enough to add a 25-volt transformer, a
full-wave selenium reectifier, and filter ea-
pacitors so as to have a 24-volt d.c. supply
for a new preamplifier. The space between
the power and output transformers is wide
enough to accommodate the rectifier and
the eapacitors, and the extra transformer
will just go into the space under the out-
put transformer.

And then—after the manner of silent
picture subtitles—came stereo. The prob-
lem now is to find space enmough (and
strength enough) in a cabhinet to hold two
of these units—118 pounds—completely
aside from the necd for physical strength
enough to lift them. We shall remain quite
centent with a smaller amplifier for the
second speaker, using this model for the
principal speaker and the five others that
are distributed around our home at strategic
locations. By which we mean to imply that

“I’s the man from downstairs. He says it would sound
better if we had Tung-Sol Hi-Fi Tubes”

A

M e e e
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What we're driving ar is the sim-
ple fact that Tung-Sol Audio
Tubes are preferred by makers
of the finest Hi-Fi equipment,

TUNG-S0L ELECTRIC INC.
Newark 4, M. ]

©TUNG-SOL

- AUDIO TUBES

WWW. aknefieainiadiahigsiory.com

we consider this one of the hetter amplifiers
available and will continue to use it.
That is, we suppose until somebody in-
troduces a practical 100-watt amplifier for
home use. A.22

SHURE MODEL 330
“UNITRON” AND

MODEL 430 “COMMANDO”
MICROPHONES

With practically no exeeptions, the
original source of eleetrical signal for
ultimate reproduction over our home sys
tems is the microphone, and we may rewrite
the old adage to read that “a sound system
can be no hetter than its poorest compo-
nent.” A high degree of perfection has
already been attained in amplifiers, for
they deal in only one field and can he made
to do what the designer wishes. But both
loudspeakers and microphones are trans-
ducers, and both have to work in two fields
—one acoustie, and the other eclectrieal.
Both are dependent on acoustic design
more than on electrical design, for the
latter is relatively simple. But making a
good microphone and a good loudspeaker
are difficult problems. Almost anything can
be used to change an acoustic signal into
an electrical signal, but to get a high
degree of faithfulness the microphone has

Fig. 5. Shure “Unitron’ microphone—a
ribbon type with o cordioid chorocteristic.

to be mueh better than just “good.”

Of the many types of microphones avail-
ahle, the proper choice must be made for
a given pick-up problem. The inexpensive
unit that comes with the usual home-type
tape recorder will pick up all types of
sound, to be sure, hut its quality leaves
much to be desired. The first step in ob-
taining better quality may well be to
replace the microphone.

The pattern of the pick-up for any
microphone depends on the construection.
TUnits may be had which are essentially non-
directional; others have a Figure 8 pattern,
being equally sensitive on both faces—or
practically so—while others have a heart-
shaped pattern, with somewhat less sensitiv-
ity at the back than at the front. Each type
has its optimum applications, IHowever, for
pick-up from a small (or even large) group
of musicians or singers, the ecardioid is
especially usefnl in that it is relatively in-
sensitive at the back, and thus reduces
reverheration as well as direet sounds
originating at its rear. Such a unit is the
Shure “Unitron,” Model 330, which we have
given a workout under various conditions.

The Unitron is a ribbon mierophone
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which employs an acoustic phase-shift net-
work to eancel out sounds originating from
its rear. When used for P.A. pick-up, the
cardioid pattern permits its being placed
somewhat further from the sound source
than is possible with a non-directional
model—our experience being that it will
funetion satisfactorily at almost twice the
distance. Thus the gain may be incrensed
by 10 to 15 db without danger of acoustic
feedback. Furthermore, the smooth response
—eclaimed by the manufacturer to he within
+25 db from 30 to 15,000 cps—reduces
still more the tendeney to “howl” anywhere
in the audio speetrum.

The Unitron is a professional miecro-
phone, and is available only as a low-im-
pedance unit, with a serewdriver-operated
switeh on the front to select one of its
three impedances—50, 150, or 250 ohms.
This is an advantage when the microphone
is to be used with different equipments, as
is oeccasionally the ease in broadeast or
recording studios. Tts sensitivity is rated at

Fig. 6. The Shure "Commando”, designed
for efficient non-directional pick-up.

=152 db under the RETMA system, or—
for comparison with more commonly under-
stood ratings—at — 59 (b below 1 milliwatt
for a 10-microbar signal. It is designed to
work into a balaneed line matching any of
its three impedances, which makes it possi-
ble to use the microphone at a eonsiderable
distanee from the amplifier withont loss of
cither level or frequeney response, and with
a minimum of hum pick-up or erosstalk.

One of the advantages we found with
this microphone was that with the redue-
tion of pick-up from the back. good record-
ings could be made in a small room without
objectionable reverberation or reflection.
For most applications we prefer low-im-
pedanee microphones, even though nost
home cquipment is designed to accept high-
impedance models. The addition of a small
transformer, cither in the live using one
designed for this purpose, or permanently
in the amplifier will usually climinate hum
problems, and in most instances will im-
prove over-all frequency response.

The unit, shown in Fig. 5, measures 7 &
inches in height from the hettom of the

(Continued on page 57)
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THE MODEL FOUR

A complete-range loudspeaker system of distinctly superior performance

The superiority of the KLH Model Four stems from an ex-
haustive effort to bring as close to perfection as possible
every factor affecting loudspeaker performance.

The KLH Model Four is a two-way loudspeaker system housed in a 13%H x 25W x 12D
cabinet. The low-frequency section is the same acoustic suspension mechanism used in
the KLH Models Two and Three. Its very low distortion and smooth extended low-
frequency response result in a quality of reproduction which is unique among loud-
speaker systems

The high-frequency section uses a small diameter direct radiator designed to operate
as a piston throughout most of its range. Its wide dispersion and exceptionally smooth
extended frequency response immediately distinguish it as one of the very few available
high-frequency reproducers which fill every part of the room with sound free from
any harshness.

Unequaled smoothness throughout the mid range is achieved by use of specially
developed loudspeaker cones and by exceedingly careful attention to the design of a
cross-over network which integrates the low- and high-frequency speakers into a
completerange system of such smoothness that the presence of two differert speakers
is undetectable.

A new standard of quality control in the manufacture of loudspeakers
was introduced into the industry by KLH with the production of its
Models One, Two, and Three. The same scrupulous care is applied
to the production of the Model Four, thus assuring the uniformly
high quality of every Model Four that leaves the KLH factory.

- .-ﬁ ’
. Although the development of the Model Four involved extensive enginesring ’
" measurements, a truly fine loudspeaker system cannot be adequately described
in terms of numbers, graphs, or other technical data. An appreciation of the
magnificent performance of the Model Four can really be developed only by
+ careful listening. When you do listen to the Model Four, you will notice that its
- Superiority as an instrument for reproducing music becomes especially evident
when it is compared, at the same volume level, with any other loudspeaker system.

Af selected dealers. $209.00 lo=$231.00. f;
Slightly higher in West and FarsScuih. i

RESEARCHHArPEID}QIVElr‘Ol;"MEN.ﬂ i?ORPORATION.
| e e

CAMEBRIDGE -

i0 CROSS STREET -

MASSACHUSETTS
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1. ODDITIES

Around the Horn. Joseph Eger, French
Horn, with others, RCA Victor LM 2146

Thix is a one-man exposition of the IFrench
horn's abilities that is alse, quite unsuspect
ingly, a tine portrait of a typical *“classical”
orcliestra man, complete with super dexterity
upen the chosen instrument, a batch of very
horny pieces and a hornish blas that has the
entire musieal world spinning abont that in
strument as though the rest of music were
s mueh window dressing! A pardonable at.
titude, if one ix to be a speciatist and pro-
fexsional in these times: we have the same
in other fickds, if T may suggest it,

There's one complete and  authentic  or-
chestral work for horn here (though not for
the modern valved instrument), a Coneerto

by Mozart, in whieh the horn playing, nat-
urally, is highly competent. though the or-
ch 1 ix  perfunctory—it  was  probably

sight-reading. Theve are a couple of short
chamber works with horn and then the in-
evitable series of “arrangements,” showing
off the horn at the expense of other people’s
mnsic, so to speak. Let the other people, the
compesers, turn in their graves or be amused ;
thix is the horn’s own heyday, from Schubert
songs to Bartok piano pieces and a Gershwin
Prelade ! Also something calted the Harmeon.
ica Player, if yon can believe it

Mr. Eger f{ills one band with hix own com-
wentary on music from the horn’s-eye view,
and doex it well, with nice iltustrations (us-
ing double reeording, too) though with a
typieal professional slant in the argument.
There is much. thus, about the insutliciencies
of the old, non-vatve horn and the versatil.
ity (illustrated) of the modern instrument
but little about the qualities that led so many
big composers to write for the “insutficlent™
horn, with its technically limited resources.

Is  versatility nalways desirable, 1 Kept
thinking? That is the convention and it is
the foree behind the Electronic Music Syn-
thesizer ; but old tterr Brahms, who knew his
music very well, persisted in writing for the
valveless horn, in spite of the improved
model, because he liked its limitations .
Well, such paradeoxes aren't the sort of thing
you'd expert to tind explored in this type of
record and so I can't complain,

It's interesting that. though many classical
instruments have found a new voice in jazz
or pops—even the tuba—Mr. Lger's horn
muxic doesn't offer anything more radleal
than the Gershwin I'relude, which isn’t ex-
actly modern jazz. Jazz, [ pmess, is for a
different sort of horn.

Four First Recordings—Sonatas for Two
Violins and Piano. (Telemann, Handel,
Honegger, Milhoud.) Gerald and Wilfred
Beal; Harriet Wingreen, pf.,
Monitor MC 2008
This pair of identical twins Is perhaps the
first in musical history to play twin fiddles
and since they are hoth highly musical the
resutts are unusual, in unexpected ways,

* 780 Greenwich St., New York, N. Y.
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Identical twinism is always a bit strange:
there is inevitably that odd feeling that in a
sense we have only one person before us, not
two, It is no colncidence that they look
alike, dress alike, aet alike, and even play
fiddle alike. These two make a teamn =0 per-
feetly coordinated that we seem to be hear
ing one poly-violin, a single instrument played
by a xingle person.

Now this is interesting—for in general the
music that has been composed for two violins
hax been intemded for two different fildlers,
to a considerable extent pitted against each
other though working together: the assump
tion of two different personalities is raken
for granted and is built into the music it
self. Musie of this sort, ax in the Telemann
and Handel works here, ix rather surprisingty
weakened by the lack of personality contrast.
The more perfectly do the Beal twins play.
the more deadening is the wet blanket ef.
fect ! There just isn't that opposition, that
challenge of difference, within the one style
and the same piece, that brings life and
vividness to the expression.

It suddenly s=truck e that we have ex
perienced  this same effect before—in  the
electronic duplication of parts by re-recondt
ing that is now so often accomplixhed, one
player playing two or more parts. lleifetz
did it "way back with the Bach Twao-Vietlin
Coneerto and the result was remarkably like
that experienced here. a perfect but xomehow
colorless rendition, devoid of the required
contrast, The Beal twins, with the best will
in the world and plenty of musicianship, are
the living embodiment of rerecorded duph-
cation,

An extra fillip is given to this idea, how-
ever, by the two modern pieces on the Real
record. They were both compexed for two
violins operating in effect as one: four hands
and eight strings applied to a xingle piece of
musical fabrie, In these the twins are un
tess than superh. FFor the life of you, you will
not be able to tell them apart, nor feel that
there are two people playing, There ix only

the one compound twin-violin, perfectly
played, A very interesting record,
A Llincoln Album-—Readings by Carl

Caedmon TC 2015 (2).

One of the significant things that LI’ is
doing today 1s to bring home to our very
ears the ways in whieh styles change with
the times—for though we ourselves march
on as a people, the LP record pins us down,
here and there, for posterity. Oddly enough.
we are already to some extent that posterity.

Sandburg. for instance. He is a very old
man now but as young in heart—anad in voice
—as he was twenty or thirty years ago, He's
been telling these same stories, singing the
same songs. to audiences far and wilde, for
dozens of years and they're as good now as
they ever were. He has a fine mike person
ality, a resonant delivery, and a sheer folksi-
ness that makes his diseonrse fascinating to
hear. Especially when he xettles down for
a long pull—and does Sandburg love to go
on and on, whether in an endless after-din-
ner speech or on a pair of LI records!

You'll be detighted by this rambling col-
lection of sentimental tales about Lincoln:

Sandburg.
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but you'll sce what I mean abount posterity.
Thix is a style of the past, about the past,
ont of a past America. I don't mean Lin-
coln’s own time; I mean that great period,
now in effect ended, when Lincoln was the
overwhelming figure of a recent Amerlcan
hixtory, when his war was Tne great war
and no other American war was imaginable,
unless the earlier War of Independence.
Randburg speaks out of a time when Lincoln
had no later rivals of importance except 2
Teddy Roosevelt, a time when America was
really unconcerned with the rest of the world
and Lineoln was the great, modern, tower-
ing M\nerican figure of hope, faith and ambl
tion, as \Walt Whitman was a tower of .Amer-
ican poetry in the same vein . |

I could go oh and on, llke Sandburg; but
better to put on these two rambling records
aml listen in on the glorious, sentimental
past for yourself !

Listen and Learn German. Dr. A. von
Gronicka, Dr. Paul Holtzman, et al.

Dover Publications (2 10”)

(920 Broadway N, Y, 10}

Language records have come a long way
since those $50 monster 78-rpm sets put out
hefore the war, and the teaching of elemen-
tary “practical” material has moved utterly
out of the where-is-the-table-of-my-cousin era,
This set, for a mere five bueks, gives you
four ten-inch hi-fi L)’ sides of English phrases
and German cquivalents, with pauses for you
to say the stuff yourself, ptus a thick booklet
with everything in it, including a quick and
nsefnl index, a tist of public notices (the first
thing you ~ec in any foreign language)—the
whole set of them with a reasonable intelligi-
ble phonetie system for pronunciation remind-
ers, A lot for a little,

The conrse boasts that you'll learn es-
sential German in  fifteen hours—I'mm sorry
1 didn't have that much time at hand, but as
one who has travelled in German-speaking
lands with a very few words on the end of
my tongue and no courage at all, T frankly
quail at the thought of rolling out some of
the mouthfillers here presented—with my
littte book helpfully in one hand., This record
does give you ultra-practical stuff, I'll ad-
mit. all the way from achere ix the men’s
room to 1 like pou rvery much may 1 call
again? or is Flight 23 on fime and bartender,
I acould like a drink.

But these professors have fallen into the
old trap of perfectionism—they give you the
correct,  perfeet,  jumbo-gize German  phrase
for everything, down to that last tralling
verb., Ttow many of us will ever get to the
verb at all, in the sort of dire emergency
that occurs 100 times a day when you travel?

My own small store of German includes
few verbs, because I have no use for them,
Somehow, I always lose my audience hefore
I get to the verbend of a German sentence
—especially when I stop in mid-stream to
look it np in my little book, 8o I resort to
the single-word system and I find it very
effective.

When I drive up to a German gas station
(as T did couple of summers back) I don't
mutter Wieviel costet ein Liter Benzin, They
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Memories of Bourbon Street! Ail time Original Minstrel Time! Banjo, trom- A_documentary of the priceless sounds
requests of the Patrons of The FAMOUS bones, trumpets and Um-pah-pah! Foot- of a vanishing era captured in dazzling
DOOR. Real Dixie! Volume 4 AFLP 1860 tapping music! Volume 5.  AFLP 1861 Hi-Fi. AFLP 1843

the highest standard in high fidelity recordings ...

AUDIO FIDELITY RECORDS

Whether you're a musical connoisseur, hi-fi expert or just plain enjoy good music .
AUDIO FIDELITY Records brings you unsurpassed sound. reproduction —
with stdrtling clarity, purest definition, widest dynamic and maximum frequency range.

Here are some of the most earth-shaking sounds and musical effects
ever recorded . . . and the Fi is fantastically high! Pressed on Pure Virgin Vinyl.

$5.95 each 12 inch LP

Unusually fine recordmg of the flamen- Scintillating Latin Tempos for your sun- Elght year oId Lmda Berry, at her Player
co guitar coupled with exciting, au- filled days . .. your moonbeam nights. Piano and old time honky-tonk piano-
thentic gypsy dancing. AFLP 1848 Pedro Garcia. AFLP 1841 roll favorites. AFLP 1848

SULTAN of
BAGDAD

Mohamaed £l Rakkar

'osm mn

Mohammed El-Bakkar, his Oriental En- A potpourri of Latin rhythms for danc- Oscar Brand, a real hot banjo, by Dave
semble and another album of exciting ing, for romancing under star-studded Sear, and a complete new album! Best
Music of Middle East. Vol. 2. AFLP 1834 tropical nights. Pedro Garcia. AFLP 1842 Bawdy Songs yet! Volume 4. AFLP 1847

— oo scuny
L_.m.mm.mv.‘w ot e e

AUDIO FIDELITY, Inc¢c., 770 Eleventh Ave., New VYork
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at least 5 weeks in advance, The Post Office
does not forward magazines sent to wrong
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age, and we can NOT duplicate copies sent
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Post Office a headache, won't you please
cooperate? When notifying us, please glve
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Circulation Department
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plifier. Response: 20-20.-
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telt you how much a liter is, right on the
pump, same like at home. No I just point to
the tank and say Vierzig, and in goes the gas,
gurgte-gurgle. (In Denmark I couldn’t even
count, so I just wrote the number on a piece
of paper.) It's the one-word systemn for me.
I shonld hate to have to orate pompously
Fiillen Nie bitte die Batterie mit Wasser auf!
to get iy battery filled—I'd never make it.
Instead. | open the hood, point to the darned
thing and say WA{SSER’ 1t works,

Most people lose their nerve at the end of
two or three words of an unfamiliar lan-
guage, even if there are a few chrome-plated
souls who speak carefully, slowly and loudly
enough to rouse all the natives within a half
mile, When [ hear them I want to go ami
hide. My ider of a strange langnage is to
use as little of it as [ can. as quickly and
as unobtrusively as possible! No fancy
phrases for me,

If these professors could just bring them-
selves to underline in bright red the one, vitat
key ward in each sentence. the one that witl
do the trick in a pinch—any pinch—they'd
make us timid souls feel a lot happier. Why,
we'd he able to master the course. one-word
style, in the time it's taken me 1o write this,

The series covers fen languages already,
in case you want one word in a few other
languages., .\t {5, these are hargains, timid
soul or no.

Music by Alan Hovhannes. (Assorted
arfists) M-G-M E3517

The exotie, super-hi-fi mugic of Hovhannes
must be selling well and a good thing too:
this is the fourth M-G-M all-TTovhannes disc
and it I8 evidently made up of numerous left-
overs—not. Iess interesting than other pieces
bhut perhaps the wrong length for the incon-
venient strictures of the LP record. It happens
at all recording sessions and. mostly, the extra
stuff never has a chance to appear,.

This record includes music for brass. for
solo piano and piano quartet, for violin and
piano, for string orchestra and for mixed
orchestra—a bhit of everything (since percus-
sion comes naturally into atmost all Ilo-
vhannes that allows it). No room for details,
but this is “more of the same,” in variety—
the same strange, dynamic, motionless music
that is at its most effective on M-G-M's eartier
dise of the Saint Vartan Symphony (13453),
a symphony like no other ever composed, The
nsual and excellent M-G-M artists are here—
the Ajemians for violin and piano. Marga
Richter on piano soio, various M-;-M instru-
mental ensembles, and the Manhattan Diano
Quartet, Fine musle, fine hi-fi,

Russkaya! Hollywood Bowl Symphony
Orchestra, Dragon. Capitol P 8384

Once upon g time there was an Emperor
(oddly enough, his name was Yonnmee) who
was frequently served np a dish of goods hy
his high placed advisers. (jullible old =oul. he
fell for it all. including the magic¢ of the
Tartars, the =pell of “Russkaya’™ (though he
wiasn't quite sure what the word meanr), and
he algo loved musie—which, he was told, “in
the splendor of an outdoor setting, grins a
speeial heauty  that  inspires musleians and
aundlences alike,” not to mention emperors.
Fven canned outdoor music.

Yep. this Emperor liked to show off his
newly acquired gomds, too, just like you and I,
The high placed ones. one day, really got
themselves worked up. Was it a new piece of
music they were selling him. or a suit of
Russian clothes*—I can't remember. Anyhow,
they told him that this stuff (from étofle,
I'rench for cloth) had “an undertying melan-
choly and barbaric splendor that can be traced
back te the Mongol conquests of the Thir-
teenth and Fourteenth Centuries, when the
Golden Horde swarmed into alt Russia™ and,
fairty jumping for joy. he put on hisx new
Russian clothes. nielancholy and all, and
rushed forth 1o he admired by All the PPopu-
Ince.,

Now Al the PPepulace (which in thos coun-
try was known as the I'ublic) had been duly
assembled in long rows, expressly to admire
their Emperor, who was at One with his
people, And the Public said yes. this stuff
truly has an underlying-melancholy-and-bar-
baric-splendor-that-can-be-traced-back-to some-
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thing-or-other (for the Public’s memory wasn't
very good)—wWE CAN SEE IT FOR OURSELVES.

But off in a corner was a little knot of
skeptics among whom there existed a soul
named (‘an-bee. And he =aid, in a not-inaudi-
ble whisper, BuT our dear, gullible Emperor,
none other than Younmee himself, is NaKEeD.
He doesn’t have any clothes on at all.

That's just stuff. said his nearest neighbor,
and so it was, and everyone was happy.

(N.B. The record contains the Russlan and
Ludmilla Overture, Volga Boatman. Meadow-
land, Melodie (Tchaikowsky), ete. and it's
very nicely played if you llke cool music,
real chilly. As for the ‘tidal wave” of the
Mongol invasion that “left its undeniable
mark™ on Russian music, I don’t hear a trace,
Sounds 1o wme like the llollywood Bowl, and
playing indoors, too. Ah, publicity !

Clarabelle Clowns with Jazz. (With the
Norman Paris Trio).
Golden Crest CR 3030

It seems that C(larabelle, the cltown in
Ilowdy Doody, is a jazz flend on the side and
plays jazz clarinet, On TV his only voice is
a small onink oink from a species of squeeze
horn. but it says almost anything needed,
depending on the inflection.

In these rather suave jazz bits, the oink
oink appears regularly, sometinies as an opener,
at other titnes neatly blended into the music
itself, A trade mark, of course, and intended
to complete the sales tie-in between the musie
and the TV show; but the thing is done so
casually and so expertly that I couldn't help
admiring it. Very musical, jazz or no. And
hi-fi, of course—chamber jazz is a wonderful
medium for quiet hi-fi. of a sophisticated sort.

(In case I have intimidated you by that
dreadful word, ‘“chamber,” T'lt bastily add
that the proper term in jazz seems to be
“intimate,” The Norman I’aris group plays in
“tntimate” night clubs. Maybe we should talk
about “‘intimate” music by Reethoven and
Maozart ! The same idea.)

2. CLASSICALIA

The High Renaissance—9 Chansons; 16
Danserye. Pro Musica Antiqua, Cape.
Archive ARC 3071
The High Renaissance—Marenzio; 6
Madrigals; Gesualdo: 6 Madrigals. Sin-
gemeinschaft Rudolf Lamy.
Archive ARC 3073

The Archive series, promoted through Decea,
colitinues to pour out an astonishingly wide
range of earlier usic in wide-open. liesurety.
non-exeerpt fashion, and 1 ger 10 writing
about the records only too seldom. This is
the first serles in phonograph history that is
both  comprehensive and untimited in its
coverage—all the other histories and surveys
resort to the inevitable hoiling-down, excerpt-
ing, sampling. The reason. evidently, is that
this series has no end. It just goex on and on.
and there is thus always theoretical and prac-
tical room for as much of anything as the
producers can produce! (Imagine. similarly, a
“hi-fi demonstration” dise, or an ‘“‘audio test
record” that could just go on indefinitely, delv-
ing into every aspect of the subject as ex-
haustively as yon pleased. Say. five or six rec-
ords devoted to harmonic distortion, perhaps
a dozen LI's on every form of IM . . . that's
the size of this Archive series.)

Anyhow the Safford (‘ape Musica
Antiqua dises in this series are always a
pleasure. the old music done up in a vital,
alive, wonderfully sensuous form. full of
rhythm and of real vocal appeal, as well as
with an exquigite feeling for dynamic pitch,
This one, with the “danserye” on jt, has some
lovely songs, as collected by a highly nusicat
nobte lady, Margaret of Austria, in the early
1500's, plus a batch of popular dances, among
the first to be published in notation after the
development of suitable printing facllities,
Very sprightly.

The madrigals. out of Italy and a larer time,
nently contrast the earlier and latest madrigal
period. Neither composer will remind you of
the English madrigalists—no cuteness and
frills In the Italian madrigal. which was to
the English madrigal as Itallan opera ls to
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Gilbert aad Sullivan. (No offense intended ; the
Italiaus are just more emotional and their
language sings  itself ') Marenzio writes
“classic” madrigals of the perfected form,
Gesualdo's are eccentric, of the revolutionary
early 17th Century, full of strange, Wagner-
tike harmonies and preoccupied with death.
(Not surprising; he was a murderer on the
side.) The German madrigal group is beauti-
fully disciplined and sings with the sense of
the music very much in mind (texts and
translations provided), though their pitch
could be better.

The High Renaissance—Palestrina: Mass
“Papae Marcelli’; Stabat Mater; Impro-
peria. Aachener Domsingknaben, Dom-
chor, Rehmann. Archive ARC 3074.

Throw in one more in this particular series,
(“Research Period IV'), the famous Dales-
trina. What a glorious surprise here in the
singing of the Aix Cathedral Singing Boys
—literal translation-—who provide the first
gide. the well known Mass of PPope Marcellus.
Such heights of childish pitch. without strain,
with perfect musical sense and amazing breath
control ! Though I don't much like the “ha-
ha-ha™ sort of techniyue the choirmaster has
evolved to punch through the echo of his
cathedral (it shows up unpleasantly at the
mike’s range), 1 can't help admiring the
beauty of the singing he Invokes from his kids.

The grown-up choir (the Dowmchor or
Cathedral Choir) sings a double-chorus work
and the miking for this effect is the best I've
ever heard—a real sense of the two, separate
choirs. yet each is alive and not overly “‘off-
mike.”" Very hard to achieve, this effect;
usually the two simply merge on records and
sound like one.

* * * * *

If any of this appeals to your interest, be
sure to check on the many dozens of other
Archive releases. Almost all are of unusual
interest.

Haydn: Symphony #45 (“Farewell”);
Symphony #82 (“The Bear”). Southwest
German Radio Orch., Reinhardt.

Vox PL 10340
Haydn: Symphony #55 (“Schoolmaster);
Symphony #45 (“Farewell). Aldeburgh
Festival Orch., Britten. London LL 1640

A sense of style and interpretation is what
a conducior must have—but a conposer. in
the last analysis. need know his own style
only. Most composers are by their very trade
narrow-minded as to the rest of the jusical
world !

So it ix with Benjamin Britten. 1 can only
say that these two Haydn Symphonies. played
at the Aldeburgh Festival in England and
recorded at the coucert, are unbelievably bad.
P'art of it i~ in the orchestra. which is no
great shakes—but far from all of it, T just
don’'t think Mr. Britten has much idea of
what Haydn was about, and I don't really
see any reason why he should (except. of
course.  when  he  undertakes  to conduct
Haydn).

The young Rolf Reinhardt's laydn shows
the other side of the picture, in case you
want to compare. e is just thirty. but he
bas absorbed the Haydn tradition and the
inner sense of these symphonies to such a
degree thnt these might well be the matured
work of a conduetor in his later years.
Eapecially in the “Farewell,” which is a sym-
phony that depends on the very drama of
understatement for its profound effectiveness.
In the wrong hands, it is just silly sounding.

Masters of Early English Keyboard Music
IV. Gibbons and Farnaby. Thurston Dart,
harpsichord. L‘'Oiseau-lyre OL 50131
Jacobean Consort Music (Coperario,
Ward, Lupo, Hume, Gibbons). Jacobean
Ensemble, Dart. L'Oiseau-lyre OL 50133

Londoa seems to bhave lapsed on itx
L’'Oiseau-Lyre imports the last few months—
these are from a batch T got back in June and
are typical of a lot of excellent and. indeed,
unique itemns on this label. pot very hand-
somely promoted by London which probably
in consequence didn't sell very many. The
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Excerpts from PRESS COMMENT on the

H iy h 3 id e ' i l u (Tested in the Home:)

... With the (tweeter) control set to suit my taste (best described as row-M-oriented),
oscillator tests indicated that bass was smooth and very clean to below 40 cycles, was audibly
enfeebled but still there at 35, and dropped out somewhere around 30 cycles. No doubling
was audible at any frequency.

From 1,000 to 4,000 cycles there was a slight, broad dip in the response (averaging perhaps
2 db down), a gradual rise to original level at 8,000 cycles, and some minor discontinuities
from there out to 12,000 cycles. Then there was a slow droop to 14,000 cycles, with rapid
cutoff above that.

Because of its slightly depressed 'presence’ range, the AR-2 has what is to me a refreshingly
sweet, smooth, and highly listenable sound. Music is reproduced transparently, and with very
good detail. Its high end is unobtrusive, but its ability to reproduce the guttiness of string
tone and the tearing transients of a trumpet indicate that it is, indeed, contributing highs when
needed. This, | feel, is as it should be.

Its low end is remarkably clean and, like the AR-1, prompts disbelief that such deep bass could
emanate from such a small box.

‘... Like the AR-1, the AR-2 should be judged purely on its sonic merits...not on the theo-
retical basis of its ‘restrictive’ cabinet size. When so judged, it can stand comparison with
many speakers of considerably greater dimension and price.—J).G.H."”

AUDIO ez

Emart Tetmen Conty

*,..1 find the AR-2 remarhably like the AR-1 in over-all sound coloration. Its Cone tweeter
Is not the same, but there isn't much difference in sound. (It costs less, but that doesn't
prove much.) On direct comparison, given a signal with plenty of bass component in the very
bottom, you can tell the difference between the two in bass response. Most of the time, in
ordinary listening, | am not aware of it at all.

... 1 find AR-2, as with AR-1, remarkably clean and unobtrusive in its sound, easy on the
ears for long-period listening, easy aiso to ignore in favor of the music itself. Either speaker
has a way of simply fading into the surroundings (the size heips) leaving the music unattached
and disembodied in the room. Excellent illusion!..."

Prices for Acoustic Research sp y 5 p with cabinets, (AR-1 and AR-2) are
$89.00 to $194.00. Size is “booksheif.” Literature is available from your local sound equipment
dealer, or on request from:

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridge 41, Mass.
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For over thirty years Bakers have
been making quality speakers for
the discriminating British audio- |
phile. These speakers are so out-
standingly superior that they have
long bheen known as “‘the best of
the British speakers.”

Mister, 5
you're

lucky . . .

for the new
Bakers Ultra
12, full-fre-

quency range,
12” speaker is
now available
in America for
the first time. !

A loudspeaker cannot be any better than
what is put into it. The Bakers Ultra 12 le
the best, net because of clmims, but because
design, parts, materials, and care in construe-
tlon make it so. Bo look at the ‘‘specs.” Fre-
quency range ... 20 to 23,000 cycles. Flux
density ... 18,000 gauss; 190,000 maxwells.
High compliant, plastlic foam, cone suspen-
slon. Non-resonant, cast, open, aluminum
frame. Light, sensitive aluminum volce coil
and former. Fully tropi d. Hand

bled. Extra powerful Alcomax 111 encased in
red cellulose. Dust, rust, and damp proofed.
Exponential, bakelized apex, cone. Power ...
20 watts plus. Voice coli impedance ... 15
ohms. A full spread of 20 to 25.000 cycles
without distortlonal crossover networks. In-
genious design and the use of new materials,
processes, and techniques now make cross-
overs unnecessary. Acoustic, impedance and
effici ; *disembodied highs;”
and other undesirable characteristics of
crossovers, are thus eliminated.

This combination of features, sohich cannot
be found in any other speaker, makes the
Bakers Ultra 12, unquestionably, the finest
reproducer today. And the price . . . a mere
$85.00 . . . for the best.

If you want a speaker that is far superior to
anything now available, insist on a dealer
demonstration. You will be amazed at its
smoothness, definition, cleanness, naturalness
. . . & certain “something” that you have
never heard before. Lucky owners say.
“Mister, this is it.”” The “specs” tell you |
why.

Write for literature . . .
and become sound happy.

BRADFORD AUDIO CORP.

Sole distributors for the United States
27 East 38th Street
New York City 16, N. Y. OX 7-0523 |
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parent concern is French but, via some sort
of criss-cross arrangement, a large nmnber of
English-made recordings have appeared on the
label. as in these eases,

hart is an excellent harpsichord and organ
scholar and hoth his own playing wl the
censembles hie direets are well informed. serious
and highly musical, as well ag very Bdritish,
In the first record we have two great Inglish
harpsichordists, Farnaby a miniaturist with g
gentle, folksy toueh and muech humor, Gibbons
one of the great keyboard composers of all
time and re My close to his successor,
Tenry Pureell. The second record, with strings,
small organ (a lovely one!). and harpsichord,
explores some interesting music from a time
not nearly well enough known in English
musical history, the early 1600's, after Queen
Elizabeth I, Giovanni ¢‘operario, before he
went to Italy to study nmmsie, was born plain
John Cooper—but his English music does have
a rather Italinnate flavor, which no douht
helped it in that particular time,

Retter ask your dealer for news on 1.'Olseau-
Lyres from London; they might be going out
of cireulation, which would be a shame.

Debussy: La Mer.

Ravel: Daphnis et Chlog, Suite #2. Los

Angeles Philhormonic, Leinsdorf.
Capitol P 8395

This is the debut offering, if I am right, in
a new ‘combo.” featuring these varied col-
tahorators and it is a good one. well matured,
though on the surface it might seem an im-
probabte mixture—IJIrench musie, a Viennese
conductor and a \West (‘oast reeording com-
pany.

The L.A. symphony buckles down to an in-
tense and diselplined sort of playing under
Leinsdorf. and this well known and earnest
conductor betrays his Viennese origin not at
alt in the playing, which is, as they say.
highty idiomatic. That is, the French music
says what it must say in its nwn terms, with
understanding and expressiveness and not a
bit of atien stylizing.

In fact, the main wuality of this perfor-
mance I8 one that ties in weR with Capitol’s
Steinberg recordings of the Pittsburgh orches-
tra—a keen, no-nonsense modernism, taut,
economical, disciplined, expressive more
through the musical notes than through dis-
plays of orchestral temperament., Good, and
we can took forward to other Leinsdorf offer-
ings.

Of the two I prefer “La Mer.” The early
Ravel music is of sueh a fiercely passionate
nature that Leinsdorf’s relatively cool approach
does not quite give it the full incandescence
—though no Ravel playing should ever be less
than whatly diseiplined.

Franck: Chorales #1, #2, #3. Albert
Schweitzer, orgon. Columbia ML 5128

Albert Schweitzer was once well known
musicatly as a Rach player, and his early
organ records were largely RBach. Now, with
time's passing. Schweltzer’s Bach has turned
“old-fashioned”—Iit pre-dates the whole new
revival of “classie” or Baroque organ style and
lacks the crispness and color we expect these
days.

Rut Xehweitzer himself is as close to France
as to Germany : his early study was in Paris,
he was brought up in the French school—he
arrived in I'aris only a few years after
Franck's death,

Thexe are in the right style, then: they are
Rehweitzer's own music. a8 mneh as Bach
ever was, They de not seintittate ax perform-
ances—he isn't that sort of organist (and
many professionals, vahliing finger dexterity,
despise his playing). There is the usual grave,
methodical yet mystical approach on the edge
of being clumsy but saved by the power of
the mind behind the fingers. And the organ
sound and color are sitited to Franek's musie,
as Nehweitzer's Baeh sonnd is no longer, A
god record,

Chopin and Liszt. Louis Kentner, piono.
Capitol P 8400

Lonis Kentner's new record can he deseribed
simply enough. (1) e is, indeed, an “imagi
native” pianist, as eritic Tloward Taubman
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called i, and his Chapin is of the poetie,
sweet kind rather than the powerhaouse, piano-
wen his Liszt is a lot less than
The sonml of his recorded

car-eracking.
piano is soft and well bred amd very WBritish,
quite anlike most Ameriean piano reenrding,
ineluding Ccapitol’'s own.

All of which §s explainable by (a) the fact

that though Kentner was
is now a natnralized British musician and (b)
the recording just must have been made in
England, by E.M.I. 1t has that Iis Master's
Voice sound!” And the piano probably isn't
a Nteinway

(The Liszt ineludes three of the Années de
Pélerinage picees, plus the waltz from “Faust,”
transeribed ; the Chopin is the Nocturne in 1y
Filat. the " Xharp Minor Fantaisie-hnpromptu
and the Impromptu No. i in A Flat))

born in Hungary, he

Spohr: Octet in E Major.
Poot: Octet. The Vienno Octet.
London LL 1610

The octet of mixed strings and winds is a
marvelous ecombination for recording and the
hi-fi cognoseenti are likely to hop whenever
the word appears on a record label—classical
or popular. Here we have two odd names : one
is out of Becthoven's time and fumous in that
day. the other is out of now, and well known
in Belgium if not hereabouts. Spohr was one
of the hest of HReethoven's contemporaries;
PPoot (horn 1901) is head of the Brussels (‘on-
servatory.

If you like eartyish Beethaven, if you have
enjoyed Beethoven's early Neptet and the mnore
pwrofound Nehubert Octet, both with double
bass, if you like the “Trout™ Quintet, also
with douhle bass, then thisx Npohr work will
please you no end, and you'll he surprised at
how good the fellow wasx, Not quite up to
Becthoven, but well ahead of plenty of others,
Very metodlous and “thematic” and one move-
ment is a set of varlations on the familiar
“Harmonious Blacksmith” tune by Ilandel. As
to I'oot, he explaits a similar array of instru-
ments, in a conservative modern style that is
tight, airy and beautifully written. You'll
hardly notice the dissonance . . .

Beethoven: Symphony #7. Pittsburgh

Symphony, Steinberg. Capitol P 8398
Beethoven: Symphony #3 (“Eroica’).
Clevelond Orch., Szell. Epic LC-3385

These are my neminations for tops in the
new, modern, streamlined approach to old
Beethoven, and they are quite remarkably
alike in many ways. Outwardly, both are from
“lesser” American orchestras, performing with
top efliciency. both are from medinm-sized
companies in the classiecat field out to develop
home competition for the big orchestras tike
the New York Philharmonic and the Philadel-
phia. both companies are in dead earnest and
trying very hard to do a good job and win a
higher rating,

Inwardly, Steinberg's Neventh and Nzell's
Eroica share a characteristic new lightness of
texture, an over-alt shape that is ahnost eaxy-
going in their large. architectural viewpoint,
like suspension bridges (rather than massive,
Napoleonic momiments) ; the tempi in both
are on the fast slde, there are few cxaggera-
tions and herotes, even in the Eroica. All in
all, these big symphonies never sounded =so
sinewy, xo casual, so clean-limbed, so effort-
lessty athtetic. .A\nd in both the recording is
exceltent, in conservative hi-fi minus exag-
gerated close-up effects,

3. OPERA AND BALLET

Offenbach: La Perichole (In English).
Patrice Munsel, Cyril Richord, etc., Metro-
politan Opero Orch. and Chorus, Morel.

RCA Victor LOC 1029

P’erhaps this will make good entertainment
for those who come to it “eold,” not knowing
the nature of the French original but I have
my doubts, what with a printed libretto that
throws any listener off the track every few
lines, English or no Engtish. If you know
Offenbach—any Offenbach—ax  the  French
know him, you can expect to gasp at the
extent to which 1 fine style is lost in the
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shuftle in this shapeless composite production,
that will not settle down in any style.

Patrice Munsel is the heroine of the farce
and sings at oneé moment like Carmen and the
next like Broadway—what is it that we do to
fine American voices to give them so quickly
the edge aud strain of an instrument half
worn out? Munsel sounds about forty five at
times, though she rallies to a pleasing youth
fulness here atul there.

The big cheese—an elderly Spanish viceroy
—is Cyril Richard, who acts-—and sings—as
of an amateur Gilbert and Suilivan show.
Funny, yes, but French—no. In the end, the
Gilbert and Sullivan atmosphere takes a shaky
lead over both Carmen and Broadway, whieh
is unfortunate because the plot is wvery
French, even in translation. \With G & S peep-
ing over your shoulder, you will be shocked
at some of the goings-on in this affair!

Sonie day, let’s hope, the august Metropoli-
tan Opera will learn that opera is two thirds
style to begin with, whatever the language:
everybody else found it out centuries ago.
With ali the superb opera on records coming
over here froin Europe, the Met makes a sorry
showing in the big-league field with this sort
of thing—however amusing the aclual slage
production may have been.

The recording is of excerpts, the continuity
arranged via spoken Darration, plus extra
printed comments in the libretto. (You get
lost while you try to read them as the opera
plays.)

Tchaikowsky: The Swan Lake Ballet
(complete). Philadelphia Orch., Ormandy.
Columbia ML 5201

This is the stuff! I am enthusiastic about
the spate of new complete recordings now com-
ing out of works whieh for many long years
have been known only in brief suites, intended
for concert use. How mueh music we have
missed—and how much of the real sense and
flavor of the whole score.

The complete “Nutcracker” was a case in
point a few seasons back; now here is an
early Tchaikowsky in the same tradition,
another hour-long score with the famitiar bits
and pieces filled out by quantities of new
music that few of us have heard before. It
makes wonderful listening for a long. liesurely
dinner.

What? I mean exactly that. The significance
of such scores as this is that they were never
intended, in their wholeness, for direct, con-
cert attention, of the sort where one sits
motionless and all ears, where the minutes
quickly add up to hours and the seats get
stiffer and stiffer, the eyes weary, the mind
over-crammed. This type of music is the es-
sence of enlightened background music—for
an occaslon where you, the listener, are
wrapped up in some other, complementary
delight to such an extent that you don’t even
bother to count the minutes and supress that
inevitable concert yawn!

I am quite serious, though I don't mean to
run down the concert ; a Beethoven symphony
is concert musi¢ and best treated with concert
respect, for its inner concentration and inten-
sity, This other kind of music, though. has an
enormously varied and honorable history,
longer and wider than concert music itself.
And so positive are the virtues of enlightened
background musle that we can very readily
substitute one foreground for another, with
the same musical results.

Put on ““Swan Lake” with your soup and
give it half a chance to be heard; you wtil be
as happy with it, when the grand climax
comes just in time for dessert and coffee, as
though you had absorbed the music at the
ballet theatre. Too long? You won't even
notice how the time flies. That's the big point
and it is @ genuine one, that accounts for the
very shape and texture of the music itself.
Too long. much too long for concert use; too
padded, too repetitive, too loosely organized.
But perfect for ballet, and for casual heme
listening. too.

Ormandy and the Philadelphia are always
in their best form in such ventures as this; it
could not be better turned out for the casual
purpose. Big, rather distant recording with a
tine clumpy bass and lots of cymbal, that
sounds like evmbal. not breaking giass.

| Hines choose H.

INE = N\

New AM-FM Tuner puts wide band FM,
wide range AM within your budget!

Conipletely new in styling . . . in engineering . . . in performance . .

the

H. H. Scott model 300 AM-FM tuner embodies many new engineering features

found nowhere else.

e Selectivity is superior to conventionally designed tuners because of the wide-band

detector.

e Circuitry is completely drift-free . . . without the need for troublesome AFC.
e Cross-modulation is minimized so strong local stations do not appear at several

points on the dial.

e AM section features wide-range circuitry. Reception is so good on fine AM sta-
tions you'll think you are listening to FM.

When you tune the H. H. Scott
300 to a weak FM station next
to a strong one, it stays in tune
perfectly. Ordinary tuners using
AFC rather than Wide-Band,

wander from the weak station
to the strong, making it impos-
sible to tune to weak stations.
Smooth acting slide-rule dial is
extra-long giving better band
spread, so stations are easy to
separate.

like Metro-
singer Jerome
H. Scott com-
ponents for their own homes.

musicians
Opera

Famous
nolitan

Precision-ray tuning eye makes
it simple to tune precisely on
both AM and FM.

Additional Technical Informa-
tion — Model 300

FM sensitivity 3 microvolts for
20 db of quieting; 2 megacycle
wide-band detector : 10 ke sharp-
tuned whistle filter; outputs —
main. multiplex, tape; tuned RF
stage insures high sensitivity
and selectivity on both AM and
FM ; two position AM bandwidth
for Normal and High Fidelity
programs ; size in mahogany ac-
cessory case 1514w x 5h x 12%d,
$159.95. Choice of handsome ac-
cessory cases at $9.95 and $19.95.

rrer 100
"o

NAME.
ADDRESS.
CITY..
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Wide-band FM circuitry elimi-
nates co-channel and adjacent
channel interference — makes
tuning drift-free,

The new 300 is a perfect match
to H. H. Scott’s Best Buy Am-
plifier the famous “'99".
‘This 22 watt complete amplifier
is only $109.95. This means that
for only $269.90 you can have a
complete H. H. Scott system.

Export Dept: Telesco International Corp.,
36 West 40th Street, New York City
RUSH me my free copy of your completely new catalog A-1.

....STATE

H. H. Scott, 111 Powdermill Road, Maynard, Mass.


www.americanradiohistory.com

17 WATTS

PUSH-PULL POWER
at 300V.B+

with a pair of
MINIATURE tubes

Amperex

EL84,/6BQ5S

LOW-DISTORTION,
HIGH-GAIN POWER PENTOOE

® True pentode characteristics for low
distortion and high peak power.

e High gain and sensitivity resulting
in reduced driver stage distortion.

® 12 watts plate dissipation in a
miniature envelope.

At 300 volts, capable of 17 watts
- at 4% distortion (without feedback)
in Class AB push-pull pairs.

e 5.7 watts output at 10% harmonic
distortion (without feedback)
as a single-ended output stage.

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:

GCA7/EL34  High-power pentode; 100 W PP
EF86/6267  Low-noise high-x pentode
ECCB1/12AT7 Low-noise medium-x dual triode
ECC82/12AU7 Low-noise low-u duol triode
ECC83/12AX7 low-noise high-u duol Iriode
ECC85/8AQ8 High-u duol triode for FM tuners

GZ34/5AR4  Cothode-1ype rectifier; 250 mo.
EZ80/6V4 9-pin rectifier; cothode; 90 mo.
EZ81/6CA4  9-pin rectifier; cothode; 150 ma.

At All Leoding Electronic
Parts Distributors

ey
=

Amperex

ELECTRONIC CORP.
230 DuMy Ave., Hicksville, Lang Island, W.Y,
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(from page 14)

long tiwe ago by the Waleo Company for
trial—the trade nawe is DisCovers aud
they sell at $1.50 a dozen. or did when 1
got these. My apologies to Waleo for not
disCovering their usefulucss before.

Plastic bags are best, but Angel's neat
plastie-lined paper envelopes are almost as
good and far more eonvenient to use. The
trick is plastic bonded to paper and Angel,
if T aw right, will give the know-how to
any manufacturer who is interested (if he
hasw’t found it somewlcre else). I dom’t
remember sccing anybody else’s dises with
plastic-puper containers. T tlLink they
should be investigated by all. Home-type
plastie-paper bags would be highly useful
and convenient, especially if there were
some sort of simple fold-over seal arrange-
ment.

A sidelight on this. Decea's imported
German Deutche Gramwophon Archive LP's
are monumentally scaled with German
thoroughness: the sliek-paper envelope is
surrounded with plastic and iuside it is a
second plastie container around the record
itself. Tu the earlier releases some chewieal
misealeulation unsealed the glue on the
paper envelopes and they fell apart in a
most undignified way., like some of the very
earliest American LP's.

But the newest batch of Arehive records
has been fixed up. There is sowe sort of
strong plastic glue now and the paper
envelopes are bLound for good with “eloth
edges,

And the Factory Seul, which used to be
glued on, is now an American-type seal,
rubberized so it peels off neatly,” But un-
like our “scaled” records, these are really
tamper-proof: the Factory Seal is inside
the outer plastic cover, which is sealed
tight.

The Germans jean
Original Verpackuny—.

A persistent minor trouble I've been
noticing lately with the new lightweight
arms is that when their points are placed
on the lead-in grooves of the new raised-
edge LP's thev tend to skip suddenly to-
wards the record's center with a squawk—
because of the sharp inward slant at the
raised hump around the rim. It happens
with manual arms and it also happens with
some new changer arms of the feather.
weight sort. Quite annoying. But there's
not a thing we can do about it except,
perhaps, to cut deeper lead grooves—or
give up the raised humyp altogether.

This may be one good reason why some
hrands, notably London, still use the old
flat surface right out to the record edge.

A less excusable fault that has been
making me frown of late is the noisy
lead-in and even noiser lead-out grooves
now often heard on otherwise impeceable
hi-fi records, Why?

Do we have to listen to those very audible
groans and swishes and swoops, before the
music starts? And are the much more un-
pleasant sounds at the lead-out grooves
heeessary, the oues that get repeated over
and over, if a changer isn't used?

Some of the noise, I guess, is unavoidable
but T am sure that most of it is just laek
of interest on the part of the cutting en-
gineers, Many a really fine record ends up
with a series of whines and eat's maoiows
and staceato yelps. Some of these effects
sound suspiciously like unedited after-noise
at the end of the tape. If sounds like that

what they say by
original packing.
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are unforgivable in the body of a record,
why should we have to hear them at the
end? Some records—a Golden Crest dise
I just played, for instance—are perfeetly
tailored at begiuning and end, with searcely
a whisper of extrancous noise. But many
dises from the very large companies are
particularly offensive.

Wlhat we nced, now, is a hi-fi lead-in and
lead-out.

5. DOUBLE-DAMPED

Fairchild has been issuing a series of
“X" model experimental cartridges, sold
to the publie on a limited-production basis
aud at a considerably higher priece than the
regular wodel. This seems to me an excel.
lent idea. The X medel, of this sort, rep-
resents faithtully and quite honestly that
stuge in a new development where it is
approaching regular production, but is not
yet settled down and fixed into that final
and rigid category. Such experiments are
fascinating for many laywan and profes-
sionals and there arc many people who will
shap them up as there are volunteers for
the first moon trip—by which I mean, a ot
of people. And also, we all like to have a
“speeial” model. exelusive and advaneed,

Ordinarily, two things happen in the
constant foreward surge of progress to-
wards new wodels. (1) The new develop-
ments arc held off the market aud off the
final production stage as long as the maker
can conscientiously burn up capital—then
they are frozen and put out for profit, (Or
he thinks they are frozen. Usually, as we
all know, unexpeeted things happen in
droves and all sorts of costly unfreezings
ave required before the model settles down
to steady, reliable production. By that
time, it's high time for a new model.)

(2) And/or sumples of the new, almost-
frozen produetion are passed around, far
aud wide, for pre-production opiniong
while it’s still not teo late, In the soap
industry this sort of thing is highly or-
ganized. with “research institutes” and
what-uot, spreading sawples all gver the
Iland and collecting housewifely opinion,
The produets, there, are usually anonymous
—which dishwushing powder "do you like
better, sample A or sample B?

But Fairehild’s idea. Yyou see, cuts across
these methods and puts a legitimate profit
factor into the limited produetion, both
selling and sampling. Good experience for
the maker, all around, and interesting for
the buyer—who doesu’t have to buy if he's
not interested, after all. The idea, perhaps,
came from auto makers—you may have
seen the Chrysler 300 zoowing around the
roads, but you don’t often sce it in the ads,
though you ecan have oue, I gather, if you
will ante up. Produce a special niodel, put
it through a sort of test-run production
sct-up—and actually sell it, on that very
basis. T think we could have wwore of this
sort of thing, with profit and knowledge
gained.

Maybe it’s an  anti-climax to say I
haven’t tried the current Fairchild XP-3
model, the one that looks outwardly like the
standard 225 but has inner advances., The
idea is—you try it. If you’re scared of the
price, around $60, then you ean always get
the 225 which. I might say, is my present
high-quality work-horse and has proved a
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sweet-sounding and extremely reliable car-
tridge during the last mouths.

Double damping? The title refers to
what follows though, it occurs to me, it
fits in a vague sort of way into the idea
of damping out those spurious bugs, those
unfortunately unforeseen oscillations,”
that plague early-model produetion. The
‘X" cartridges are thus double-damped,
internally for the usual literal reasons and,
in a figurative sense, they are acting as
advance damping factors to smooth the
way for future production.

What I had in mind originally was this,
and let it he a warning. I now own the

only existing model of the Fairchild 225%a |

Double Damped Magnetic. It was origi
nally my 225, and I had it mounted in my
neat little Japanese viscousdamped arm,
which suited it to a T.

But recently (as you'll learn in a forth-
coming issue, T hope) T have been Indus-
trial Designed. AIl my pickups are now
mounted in beauteous white masonite in-
serts, which slip into pre-fabricated motor

boards, whieh in turn slip into mahogany-

finished boxes, whieh in turn fit over (op
tional) platforms on fancy tapered legs.
And the pickups not in use are hung up on
a long blaek-finished wooden rack fastened
to the wall, adorned with bhig, golden hooks.
They dangle there like graceful Calder
mobiles and, incidentally, are accessible

and out of the way as well as out of danger. |

The arms are kept from swinging loose by
a neat tensile member of bright red vinyl
plastie that loops around them and fastens

them down to their white hoards . . . but |

this is ahead of my story.

By the sheerest and most natural sort of
absent-mindedness, the Japanese arm was
industrialized right into this fine system
along with all my other arms—quite a
bhatch by now. And thus, with never a
thought. T hung it up on the wall, one
day, so I eould try out something else.

A couple of hours would have heen OK.
But it stayed for a week or so. And bj
then T had my Fairehild 225% automati
cally. The thick silicone damping fluid had
poured down the arm at a snail’s paee and,
given the time, had methodieally proceeded
to cont itself onto every surface available,
with the persistence of a very viscous fluid.
It even squeezed into the tight crack be-
tween the cartridge haek and the mounting
slider.

Did the ecartridge play? Of course—I
didn’t even notice the goo at first, until I
got my fingers into it. Then I hastily re-
moved the 2251% and tried to wipe the
half off. Got most of it. But 1 decided not
to tamper with the stylus. It was gooed up
too, of course, but I was afraid that to do
more than slurp up the extra goop from
around it might be dangerous. The original
damping might come along too.

After all, how did T know what damping
material Fairehild already had around the
stylus base? l.ooked vaguely rubbery, but
then it might be any old thing and, horrid
thought, it eould he soluble in earbon tet
or aleohol (says I to myself)—in whieh
ease a1 clenning bath would throw out the
baby with it. (The bath.) So, I figured,
maybe I'd just hetter let nature’s laws of
viseosity take their course. I just dabbed
a bit, no more.

Whatever the damping stuff that was
there in the first place, then. it is now
gently reinforced hy a delieate infusion of
silicone, especially designed for damping
purposes.

And, 'l have you know, my 225%
sounds as sweet as eream. Cream-and-sili-
cone, that is.

(P.8S. If T ean get the green light from
Fairchild maybe T’ll he able to re-convert

it to a 225, vet.) P S —
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New listening pleasure awaitsyou %,
when you hear music over the Y
JansZen Electrostatic. Transient z
response reaches a perfection \
hitherto unknown, record scratch 1
is reduced because it excites no !
audible resonances and clarity and ’
realism are maintained at all ’ |
listening levels. &
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! The JansZen Dynamic sets new
¥ standards in ~cone woofers.
[ Unique design concepts, com-
[} bined with new materials has
" resultedinawoofer systemwhich
[y can be used singlyor in pairs with
\\ the JansZen Electrostatic.
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A complete range loudspeaker \
systam using the incomparable \\
JansZen Electrostatic mid and high \ |
range speaker (Model 130U} with \
the new JansZen Dynamic. Here is "
a loudspeaker of nearly perfect |
naturainess incorporating the lat- i
est advances in the art of music /
reproduction. Its design simplicity //
makesit suitableforusewitheither
N traditionat or contemporary décor. 7
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Model Z-200 measures only 32 high
{including 4" legs) by 24%” wiﬁe
by 14”7 deep
{
NOW more than ever...
a2
Hear the Music, not the Speaker
“Designed by Arthur A. Janszen
Write for literature and the name of your nearest dealer
Products of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa.
Export Division: 25 Worren Strees, N.Y.C. 7 « Coble Simontrice, N.Y.
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NOT

JUST

HIGH
FIDELITY

BUT
DIRECTIONAL
FIDELITY !

360° omni-directional tweeter

PT-O1

Natural phenomenal sound source is
thought to be the so-called " one-point-
sound-source ' where equal sound
energy is sent forth to any direciion
of its environment. However, in the
case of sounds emanoting from o
speaker there is o great difference
between listening while positioned in
front of the speoker on its axis ond
while listening from other positions,

The Pioneer PT-O1 has increased this
range to 360 and it is the world’s
first omni-directional tweeter that sounds
the same no matter what direction the
listener is listening from.

Speclficuflons

Voice Coil Impedance : 16 ohms
Cut-off Frequency : 1,500 cps
Frequency Range :
Maximum Power :
Sensitivity 105 db/w

Flux Density : 13.500 gawvsses
Crossover Frequency: Over 2,800 cps

20 wotts

Write for catalog to:

FUKUIN ELECTRIC

5 Otowacho §-chome, Bunkyo-kv, Tokyo

1,700 —16,000 cps

RECORDING IN MILAN (CONCLUDED)

HAROLD LAWRENCE~

heart of Milan waus razed by a mas-

sive Allied air attack. Among the
many old historie huildings bombed, the
Teatro Alla Secala reeeived a direet hit. Its
enormous chandelier was sent crashing to
the floor of a devastated auditorium. At
the war's end the Milanese reconstructed
their famous theatre within a year's time.

Since then, wrecks and contlagrations of
another kind take place regularly heneath
the giant proseenimn of La Seala, Funeral
pyres are ignited by Rriinnhilde in Wag-
ner’s lie Gotterdimmeruny, aud by the Ro-
man conquerors of ancient Britain in Bel-
lini’s Norma; Enzo sets fire to lLis ship in
Ponelielli's La Gioconda; and Samson
brings down the Temple of Dagon in Saint-
Saéns’ Samson and Delilah. One of the
most exciting events in La Secala’s postwar
history was the revival of Cherubini’s Me-
dea, an opera with a generous share of
havoe, all of it concentrated in the last
moments of the final scene. Spurned by her
deserter-husband,  the  legendary  Greek
soreeress satisfies hier lust for vengeance by
murdering the children she bore him, poi-
soning her rival and putting a torch to the
temple.

Last September the complete opera was
recorded on the stage of La Seala with Ma-
rin Callas in the leading role and Tullio
Serafin directing the chorus and orchestra.
The artists were dressed in everyday attire,
and Medea did not show up in her flame-
colored wig., Yet the performance caught
fire just as surely as if real smoke were
pouring from the burning Greeian temple.

The absence of sets and costumes, how-
ever, did not lighten the tasks of the re-
cording staff seut to Italy from Mercury
Records in collaloration with G. Ricordi.
Elaborate preparations had to he made for
the sessions. First, the entire parquet was
stripped  of its velvet-upholstered seats
which were transported to the main lobby.
In order to take full advantage of the La
Seala's acoustienl properties, the orchestra
wius moved onto a platform extending into
the hall to a point further than usual. The
high-domed theatre may not suffer from
the excessive reverberation of such u hall
as the Baptistry of Pisa where an arpeggio
sung beneath the Gothie vaunlting is trans-
formed into a sustained chord, but o ring
of keys dropped in the empty theatre will
be heard many times over. To cope with
this resonance problem, a crew of stage-
hands was dispateled to the unppermost

ON THE NIGHT of August 16, 1943, the
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tier of hoxes (now converted into galler-
ies); half were posted on one side of the
awuditorium, half on the other. A huge cur-
tain was stretched out under the dome.
The effect of this damping was carefully
noted by C. R, Fine (the engineer and
technical supervisor) in the mobile reeord-
ing truck located near the backstage en-
trance, and in the monitor room manned
by Wilma Cozart (Mercury's vice-presi-
dent in charge of classical dises), and
Carlo Ricordi, of the publishing firm, and
the writer. The curtain was raised, lowered
and moved baek and forth several times
hefore we finally arrived at the desired re-
verberation period.

Balance is, of course, an all-important
factor in every mausical recording, and no-
where is more painstuking care required
than at the taping of an operatic work.
Cherubini’s Medea is no cxeeption. At one
point, the score calls for an offstage chorus,
a band of wind players, and soloists. Our
objective was to achieve an effect of dis-
tanee while at the same time maintaining
correet aural relationships with the onstage
musical forces. The musicians were sent to
the rear of the stage and a test was made.
Everyone ugreed that the sound was not re-
mote ciough. The performers were then told
to turn left and sing in the direction of La
Piceola Scala (the new *little Seala’ Theatre
located off the wing of the larger theutre).
Still too elose. The proper results were ob-
tained only after the musicians had explored
virtually every foot of backstage territory,
including stunding with backs turned on the
conducetor.

A i0-¢ps generator powered the recording
truck, which contained Fairchild tape ma-
chines for monaural pickup and Ampex
half-ineh machines for the 3-channel stereo-
phonie picknp. 13ob Fine shuttled hetween
trock, anditorium amd monitor room super-
vising the enrtain brigade, directing the
stagehands in improvised Ttalian, and dash-
ing upstairs to listen to playbacks. A single
Telefunken microphone was used for the
monaural recording, three for stereo.

To say that Maria Callas has a reputation
for being even-tempered, caoperative, and
friendly would not be quite nceurate. Con-
troversy surrounds her name like the veil
around the head of Medea stealing into
Creon’s palace. Yet the famous singer ex-
hibited all of these admirable qualities at
the present recording session, reserving her
emotional ontbursts for the exciting role.
Off the stage, she was charming and unaf-
fected. Musically speaking, she was as solid
as the Rock of Gibraltar. Whether singing
a simple recitative or negotinting a ditlicult
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passage, she infused every note and word
with the precise inflection and intensity it
required.

In one particnlar seene, Medea pleads
with Creon to allow her to spend a day with
ber children before being banished from
the city. In the first take, Callas sang melt-
ingly. Everyone was thrilled—except Callas
herself. The interpretation, she maintained,
was not in keeping with the character of
Medea: a proud and fiery woman, her plea
should be cooler and somehow menacing in
quality. On the second take, the voice was
still ravishing, but the effect was spine-
chilling.

In the last moments of the final session,
Serafin summed up the feelings of all who
were associated with the recording project.
He had just finished conducting the Over-
ture to Act 111 with its pathetie, subdued
conclusion, when he said, partly to himself,
“Ah, what beautiful musie!”

EQUIPMENT REVIEW

(from page 47)

mounting, which houses a vibration isolator,
to the top. The mounting is arrauged to
aceept a  3-conductor Canuon connector,
with the microphone case being grounded
through the cable shield. The mounting is
fitted with a swivel so the head may tilt
forward 45 deg. or backward 70 deg. The
external surfaces of the wmicrophone are
finished in a brushed chrome, which is
attractive and serviceable,

The ‘“Commando”

Model 430 is one form of the Commando
series, which includes the high-impedance
Maidel 415, and the lavalier type designated
as Model 420, Both the 430 and the 420
are multi-impediance units, working either
into a high impedanee or into a load of 150
to 250 olums, The change of impedances is
made by removing two or three serews in
the case and changing the position of a pin
from one pin jack to another. This is
slightly more trouble. perhaps, than having
a switch, but for those who have only oue
type of amplifier it avoids muking an
erroneous connection,

Models 415 and 430 are similar in ap-
pearance, as in Fig. 6, but the lavalier type
is shorter because of the climination of
the switeh, The 415 and 430 may be slipped
into a desk stand which is available as an
accessory, while the 420 is normally worked
on a lanyard around the user’s neck.

These models are deseribed as being of
the balanced armature controlled magnetie
type. which ix sensitive and rugged. The
frequeney range extends from 60 to 10,000
ohms, which we found to be adequate when
used with a typieal home recorder, although
not as extended nor as smooth as the more
expensive 330, When used in a vertical
position it is essentially non-directional, so
that it is useful for conference recording,
for exawple, by simply placing it in its
stand on w table. In the high-impedance
connertion, the sensitivity is rated at 53 db
below 1 volt for a t-microbar signal; in the
low-impedance position, it is rated at — 54
db with respect to ' omilliwatt for a 10
microbar signal, which is fairly sensitive,
The unit would undoubtedly improve qual-
ity with u typical tape recorder in any
home application. A-23
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Would you like the greatest possible improvement in your hi-fi system at
the lowest possible cost? Would you like to hear all the music on your
records, the instruments and sounds you've been ;mssiug? Would you like
to prolong the life of your valuable records and styli?

All this can be yours with the fabulous new ESL C-60 electrodynamic cartridge,

as advanced as tomorrow’s jet airliner and musical as a rare Stradivarius,

Yet, the C-60 will easily drive all modern preamplifiers, and is ruggedly suitable

for any record changer or arm. Only the C-60 has all these advantages:

P> Frequency response flat within 1 db 18 cps to 20,000 cps
(Elektra 35 test record)

P> Response extends beyond 30,000 cps
» Minimum output 10 mv at 10 cm/sec
p Minimum compliance 6.8 x 10 6 cm/dyne

P Dynamic mass 1 mg

P IM distortion almost immeasurably small

P Vertical stylus force 2-6 gms

P Output impedance 40 ohms at all audio frequencies

P No transformer nor transistor amplifier ordinarily required

P> Pertormance unaffected by load resistance
P Only $39.50 net at your audio dealer’s

After a single hearing, no other make of pickup can ever again satisfy.
Be among the first to own the ESL C-60—the cartridge of tomorrow.

N /{J
!

Microphone uscrs are spreading the good news about ESL's new line of

!

magnificent woving coil microphones at seusible prices. For every
application, ESL has a low impedance microphone specifically designed

to provide the highest quality of performance.

A example is the ESL MC- 1 pictured above. This superb ommidirectional

microphone will easily meet the most exacting professional requiresents
for music and speech, yet it lists for only $80 complete with base.

P> Frequency range 50 cps to 15,000 cps =3 db

p Internal inpedance 200 ohms

P Output level —47 db re 1 mw/10 dynes/cm2

P Size 434" x ll;{é” X ll;{é”
P Weight 8 oz.

A catalog of the entire linc of ESL moving coil microphones and

accessories may be obtained free upon request.
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CHARLES A. ROBERTSON*

Doc Evans: Classics Of The ‘20s.
Audiophile AP50

O HEAR IN A LIVE PERFORMANCE the fin-

est traditional cornetist now playing,

it would he neccssary to journey to
Minnesota at a time when Paul Wesley Ev-
ans was leading his band at the Hotel Du-
luth, or presenting a combined concert and
lecture on jazz at the Walker Art Center
in Minneapolis. Better known as Doe, he is
a8 much a phenomenon of the Midwest as
Bix Beiderbecke or Muggsy Spanier and
has never strayed for long from his home
base. Due to another phenomenon of this
region, the unsurpassed recording tech-
niques of Ewing Nunn, he is making an ex-
ceptional series of albums while at the
height of his powers. In his latest, the
young cornetist Bob Gruenenfelder joins
him to reeapture the spirit and instrumen-
tation of the King Oliver band.

It is the eulmination of twenty-five years
of growth as a professional musician and
shows his increasing bent toward early New
Orleans style. As Evans noted, when asked
about some of his theories on his musie, “I
suppose I was influenced hy a lot of musi-
cians. At first it was Red Nichols, hecause
that was all we knew. Then T discovered
Armstrong and Bix. It wasn’t until many
years later that I had an opportunity to
hear real New Orleans jazz—or Morton—
or Oliver. 1 think my progress has heen a
tendency away from Dixieland and Chieago
styles in the direction of New Orleans. This
I have tried to do without the common error
of the revivalista—the error of sounding ar-
chaie, if not actually “ricky-ticky”. Put me
down as a traditionalist, if vou will. But
not a revivalist—I never stopped playing
jazz since T first heard it in the twenties.”

A new generation of players, who turned
to the older men for inspiration, injected
fresh life into this music as an aftermath
of the last war. It flourished with growing
vigor, especially in Britain, and gained an
impetns which will never let it die out,
though its popularity may shift with the
puhlic fancy. In reference to this renais-
sance, Evans commented, “I'm rather wary
of lahels, hecanse they seem to mean differ-
ent things to different people. How true
this is of even the word jazz. Let’s call the
younger groups who are attempting to re-
create the music of the “classic” jazz pe-
riod revivalists. T don’t always go along
with the result, but for the effort, I'm with
them.

“T guess we all went through a period of
emulation of some idol. It’s natural for a
youngster, or the novice jazzman, to try to

* 782 The Parkway. Mamaroneck, N. Y.
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play just like Dodds, or Ory, or Bunk, or
Louis. The result may be mediocre, it prob-
ably will be, beeause the original man was
cxpressing himself, where the imitator is
vsing all his hero’s eliches and not creating
much. The same goes for bands that try to
play *‘just like” some one else. A jazz band
is made up of so many individuals, each
creating his own part, and is at its best
when they play from their own inspiration,
not memory and another's ideas. However,
this emulation serves a useful purpose in
the development of a jazzman, though not
when mistakes are religiously copied from
a record. One should listen and learn—not
phrases or tricks—but the approach.”

As to crities and their concern with in-
finences, Evans was not kind, “The whole
Jjazz pieture has been confused no end by
jazz writers who are riding a theory. The
anthropologists with their “Afro-American”
theories; the French erities with their
theories about jazz being a return to the
primitive, Most of their cffusions strike me
as sheer balderdash, They have all sorts of
knowledge of trivia, hut lack two all-impor-
tant things: an open mind and an ear for
musgie. These are the fellows that encourage
Turk Murphy to sound like a Cro-Magnon,
who cheer all the wrong things and never
hear the suhtleties.

“Maybe I sound a little burned up—
maybe T am. But we need a return to per-
speetive. Morton didn’t try to sound erude
and unecouth, neither did@ Keppard, or
Oliver, or James P. Johnson. I played with
Bunk Johnson and knew him pretty well.
He made it pretty clear that jazz to him
was musieal and pretty, not raucous and as
rough as possible. Why can’t the people who
affeet to admire the masters listen to them,
not just talk?”’

BRefore Evans learned about jazz. mainly
from phonograph records, he had taught
himself to play the violin, elarinet, saxo-
phone, drums. and cornet. Tt was this last
instrument that he played while earning a
B.A. degree in English at Carleton College,
and at the University of Minnesota while
taking post graduate work in the subject.
After teaching in high school for two
vears, he decided in 1932 that he preferred
the freer, if less certain, life of a profes-
sional musician, This centered mainly
around St. Paul and Minneapolis, where
for six vears he owned and operated Lane’s
End Kennels which hred or owned some
eleven champion cocker spaniels.

In 1947, following a couple of appear-
ances at jazz concerts for the Chicago Hot
Cluh, the Rhinehardt’s invited him to head
the band at their new club, Jazz, LTp,, in
Chieago. Tt stretehed into an engagement of
six years, with time out for short tours to
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other cities, and gained Evans his first
wide recognition. He returned to Minne-
apolis in 1952, where he completed his fifth
season of outdoor concerts and lectures at
the Walker Art Center last summer.

His most recent tour was a stint with the
Turk Murphy band, one of the more prom-
inent revivalist groups. Of this experience,
Evans related, “Personally, I like Turk a
lot and admire his integrity. I think some
of the originals he wrote with Lu Watters
were very good—as good as many of the
‘good old ones’.” We could all use more
original material, but I guess there isn’t
the economic incentive to write real jazz
tunes any more, I did find that T have been
a leader too long, and have too many defi-
nite ideas of how a hand should sound, to
be happy in a secondary role in such sur-
roundings.”

The Evans’ household includes a son Jef-
frey, nearing his second birthday, and an
extensive record collection of both rare jazz
items and the more substantial classical
composers. His dream is to expand the con-
cert-lecture idea to a yearly six-month tour
of large colleges and universities. On pres-
ent bands, he commented, “I like Kid Ory,
though he needs a better trumpet. The De
Paris band has a great beat, but is some-
times too precious. In many ways I have en-
joyed the bands of Paul Barabrin and
George Lewis. I think Yank Lawson is a
great unsung hero of the cornet. I love
Louis in spite of his awful hand and the
bad things he has done to jazz.

“The bands playing today that are, in my
opinion, the best, do not ecopy. But you do,
perhaps, use older numbers, even the gen-
eral approach of someone else in some
cases. A Morton number is almost insepar-
able from the arrangement—he composed
with a band treatment in mind. So when we
do a Morton number, we use Morton’s skele-
tal idea, but don't play note for note. A
clarinet part, as T write it on one of these
numbers will be only chord symbols at least
half of the way. Everyone is given much
freedom, and some of the men may never
have heard the original record at all. Some
tunes T arrange using the old piano sheet
musie as a guide. Such was ounr arrange-
ment of London Blues.

The circumstances which permitted the
adoption of the Oliver instrumentation were
revealed by Evans, as he told how the date
was planned, “T coneeived the idea of the
second cornet when Bob and T were running
over some of the Oliver numbers T had
written for my concert series. We had never
played together before except at informal
parties at my home. But ] felt that Bob had
the tone to make a good addition, and he
fell into the phrasing naturally. Luckily,
Ewing Nunn could see the value of the idea
at once. He has helped me no end— in crit-
icism, in my search for material, in sug-
gestions. Most important, you can be re-
laxed when you work with him. In order to
get ten tunes ready, I was writing up to the
last minute, The men had neither played
nor heard some of the numbers until re-
hearsals.”

For those whe hecome misty-eyed ahout
the Armstrong-Oliver teamwork in the Cre-
ole Jazz Band of 1923, this is a record to
treasure. For other perceptive ears, it is a
rewarding and enlightening experience.
Some of the numbers have not heen re-
corded since the twenties, and the others
have seldom heen done so well. The second
cornet is used in superb ensembles on Frog-
I-More, Snake Rag, Sweet Lovin’ Man and
New Orleans Stomp. Not since 1950, when
Rob Scobey and Lu Watters parted com-
pany after working ten years as a team in
the Yerba Buena band, has such ereative
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unity been attewmpted, but Evans comes
closer to the Oliver ideal in the compressed
power of his silvery tone and his ability to
contribute more than is expected.

It is remarked frequently that Evans out-
shines the men around hiin and the wish has
been expressed to hear him in a group bet-
ter matched to his talents. Though he stands
head :und shoulders above the others on this
record, it would be difficult for him to form
a traditional unit today where this would
not he the case. There is certainly no fault
in trombonist 11al Runyan’s chorus on Wild
Man Blues, or eclarinetist Dick Pendle-
ton's solo in low register on New Orleans
Stomp, or the way Tubby Main on tuba
backs the lilting piano of Mel Grant on
Frog-I-More. But it is Evans who has the
fervor to lift the performances to greatness,
and the gkill to walk the tightrope of a stop-
time chorus or plunge into a brilliant break.
Gruenenfelder is an excellent partner; may
their relationship continue. Warren Thewis
on drums and Eddie Lyneh on banjo have
a firm heat. Other numbers are Perdido
Street Blues, Sidewalk Blues, Buffalo Blues
and Chicago Breakdown. A single micro-
phone was used and the result is a model of
the clarity and balance possible by this
method,

Vic's Boston Story Storyville STLP 920

That serene singer on the tromhbone, Vie
Dickenson, tfinally has a chanee to put his solo
standards to the test as he wends his way
throigh a dozen mmbers, and his every note
is shot with gold. Leng vahied for the firm
strength he brings to any group, he has shown
his worth a8 a sideman and Jeader on many
occasions. but mainly in relation to other
horns. In a sole role, he enjoys n releare from
surh considerations and plays for himsel!, fit-
ting chorus to chorus with lyric imagination
in a varlety of registers and intanattons. He
creates a private workl of profound expres-
ston into which he invites his listeners and a
trio of George Wein on piano, Bnzzy Drootin
on drums, and Jimmy Woode, or Arvell Shaw
on hass,

What he plays §s hardly fmportant as the
tunes all become pire Dickenson., Once his
lingering treatment of Yesterdays is heard, it
will he recalled whenever the song is played.
He s<ings all too hriefly on Willie Mae In a
manner to reeali Jderry Mengo with the Quin-
tet of the Tlot Club of France. He 18 remark-
able in two hlwes, ineluding the title tune,
and Ellington's In a Rentimental Mood and
Al Tuo Noon. Ns an aceompnnist, Wein 18 in
accord  with  bickenson’s every whim and
gives exact dynamic shading to help build a
elimax. As the most complete representation
of one of the great trombonists, it must be
recommended highty.

Bob Brookmeyer: Traditionalism Revisited
World Pacific PJ1233

This quinte! ix essentinlly The Jimmy Giuf-
tre Three, with the addition of drummer Dave
Bailey and Bob Rroskmeyer on tromhone and
piana, on a fertile expedition with some pre-
1940 tunes, Ralph I'ena of the Ginffre trio and
Joe Benjamin divide the hass chorex, But the
idea for the album comes from Brookmeyer
and niich of the eredit for its anceess belongs
to him. for he brings to it a fund of emotion
and an intiitive sense of what is right. He is
able to return to fundamentals and a fresh ap-
proach on either instrnment. That Giuffre s
stitl feeling his way in this idiom servex to
stimnlate him, adding greatly to the interest
of his playing. All of the numhers are nat in o
striet sense traditional, hit the hhies-based
wnitar of JJim Hall gives even the oldest more
ol a folk-lavor than it eujoyed in earHer ver-
sions, Though the usnal cliches are avolded.
they come np with a few of their own. in-
chuding a winnlng “Good evening, friends”
ending which deserves snme permuanence, to
Nome Nweet hap,

Giufire’s clarinet {ntroduction to Santa
Claus Rlues is proof that he is an original
voice, Brookmeyer waorks like a Trojan, con-
tributing sorely needed dynamies and switch-
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PERFORMANCE HUM AND NOISE
GUARANTEED! LOW FULL RATED

THE

FISHER 200"

60-Watt Amplitfier

EATURES SUFFICIENT reserve power capacity to handle even full-
Forchcstra volume surges at any part of the audible spectrum. The
FISHER "200" exceeds the requirements of any program source avail-
able today! And its power rating is unconditionally guaranteed!

GUARANTEED! 60 watts of power in continuous sine-wave operation.

GUARANTEED! /60 watts of reserve power on peaks, up to a dura-
tion of thirty milliseconds.

But high reserve power is only part of the story. In terms of listening
pleasure, these unique FISHER 200" features achieve the aim of every
high fidelity enthusiast—the complete realism that

can derive only from absolutely clean tonal output. 517950

m Power Response — uniform throughout the audible range of 20 to 20.000 cycles.
within zero and — 1 db at full rated output. m Frequency response —uniform
throughout the audible range of 20 to 20.000 cycles, within zero and — 0.5 db.
B Harmonic distortion less than 0.3% at fuli rated output: IM distortion fess than
0.5% at full rated output (harmonic and IM distortion, as well as hum and noise.
inaudible under any listening conditions.) m 4, 8, and 16-ohm speaker connection
terminals, plus special 70.7-volt output connections for multiple speaker systems.
B Exclusive Z- MATI(: Variable Damping range accommodates alt known speakers.
m Five controls to insure correct operation. 9 tbes, plus 1 selenium recti-
fier. m High voltage supply features CHOKE-INPUT FILTER SysTEM. B Entirely
separate bias voltage supply features DUAL-TRIODE VACUUM TUBE VOLTAGE
REGULATOR. m OVERALL S1ZE: 14V} inches wide, 12V4 inches deep. 834 inches
high. ® SHIPPING WEIGHT: 50 pounds. m Beautiful brushed brass dress panel.

WRITE TODAY FOR COMPLETE SPECIFICATIONS
FISHER RADIO CORP. - 21-29 44th DRIVE, L. I. CITY 1, N. Y.
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NOW HEAR THIS!

. 0. Box 21
I’ear]l Beach, Mich.
August 15, 1956

Racen Electric Co., Inc.
1261 Broadway
New York, N. Y.

Gentlemen:

Immediately upon arrlval of the Racon 15-
HW woofer speaker., I mounted it in my
sand-filled reflex enclosure which 1 just
completed. 1 am using the 15-HW with
an 800 cps X-over. in conjunction with a
Lorenz 8” midrange and a Lorenz 2%” H.F.
cone speaker, X-over at 5000 cps, and which
are mounted on a separate small haffle on
top of the L. F, enclosure.

As a test recording for my new system, I
purposely secured a Richard Purvia Organ
recital, 7% ips tape which I found to bhe very
outstanding. I am happy to eay the repro-
duction 18 superh. The lowest organ notes are
clearly defined, without the lightest sign of
distortion or overhang. 1 have listened to
scores of manufactured speaker systems and
have yet to hear one which would satisfy me
like the one I now have, regardless of price.

I will certainly recommend your speaker.
whenever the occasion arises.

Yours trutly,
0. W. Schneider

If your loudspeaker system is suffering from
inadequate low frequency response, spend 2
few minutes listening to the RACON Model
15-HW at your nearest sound distributor.
Don't forget to ask him about the unique
“HI-C” cone suspension (pat. pending) which
provides high complance, inherent damping
and a resonant frequency of 24 cycles. Aundio-
phile net, $69.50.

P.8. RACON, like LORENZ. also manufactures
a qualfty Ifne of mid-range and high frequency
speakers.

Write tor free literature

[ HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC.
126] Broodwoy, New York I, N. Y,

ing from tromhone to piano. The dual track
recording of Honepguckle Rosc is well man-
aged, Other numbers are Lowisiena. Trueckin’,
Jada, and Dow't Be That Wapn, Now nll this
unit requires is a cornetist like Doc Evans.
Both traditionalists and modernists may find
it controversial to the point of displeasire
but, as it is likely to be the most discussed
jnzz record of the year, they can xearcely af-
ford to ignaore it.

Bob Scobey: Direct From San Francisco
Good Time Jozz L12023

ane of the tangible aftermaths of a leeture-
concert tour of the Midwest hy Bob Scobey
Frisco Band and the noted semanticist Pro-
fessor S. 1. Hayakawa, who tells the story of
the trip on the liner, i8 this program of a
dozen musical illustrations uged to demon-
strate the Dixieland tradition. The intangiblexs
iie in the impact of the spirited octet on a
number of young amd receptive college andi-
ences, for this is not the expanded unit now
haeking the Scobey trumpet, The strong front
line ineludex trombonist Jack Buek and Bill
Napier on eclarinet, hacked by Clancy Hayes,
bhanjo; Jesxse Crump. piano: Rob Short, tuba ;
Hal MeCormack, bass: and Fred Higuera,
drums. Any weakness in the album arises from
the necessity of choosfing tunes which may
well he atready represented several times in
some eollections, though poxsibly in not as
good a recording as Roy DuNann affords 8an.
Nensation, Sebbin' Blues, and Ostrich Walk,
One rarity Is Michigan Water Blueg, with a
sengitive golo by Crump and an appealing vo-
cal by Hayes, which i8 alone worth the price
of admission, \When he limits himself to a
chorus at a time, 1layes i8 the most pleasant
singer around.

John Coltrane: Coltrane Prestige LP7105

Recognition as a new star on the tenor sax
was gained by John Coltrane during his period
with Miles Davis, and he is adding Instre to
that designation as a memher of Thelonfous
Monk's quartet, 11is first LP as a leader finds
him in the company of Jobhn Splawn, an
enrthy young trumpeter from Harrisburg, Pa.,
influenced hy Clifford Brown. and Sahib Shi
hah on haritone sax., Mal Waldron and Red
Garland alternate at the pinno in a rhythm
section of hassist Panl Chambers and dram-
mer AL Heath, Coltrane has a tart, muscular
sound which be tempers only slightly fer the
baltads Violete For Your Furs, Time Was and
While My Lady Nleeps, On these he is accom
panied only by the rhythm section, and a good
apportunity is offered to compare his style to
that of less pungent modernistr, He plays like
a man on his way, and his restless drive colors
the work of the rest of the group. Carl Mas
sey’s Bakai is an expedition to the I’ar Eaat.
and Coltrane contributes Ntraight Street and
Chronie Blues, 1t iz the first time he hag heen
able to eapress himself at length on his own,
and a good recording presents him a8 he now
sounds in person.

Paul Chambers: Bass On Top
Blue Note 1569

Since arriving in New York two years ago,
PPaul Chambers hags won much space on dises,
mainly as bassist in the Miles I’avis rhythm
sectlon, and now meets the searching exposure
of an entire [LP. That he sustailns interest
through more extended solo space than anyone
on hig instrument has attempted before is due
in no small meagire to the presence of Kenny
RBurrell on ghitar, Hank Jones on piano and
drummer Art Taylor. Also the balance placer
him on top on a full-blown. howed Yesterdayas.
and in his melodle solog on Confessin” and The
Theme, a number used by Davis to elose a set.
I3y way of variety on Dear 0ld Stockholm,
hasin’ the Rird. and You'd Re So Nice, he
moves haeck to his wsnal position in the see-
tlon to provide a rolid bottom for the rest of
the quartet. 1t I8 a vseful example of how an
encineer ean afd in the creative side of a date.
(hambers i8 as remurkable in his timing as in
fris xolo eapacity, and never hesitates to pluck

Export: Joseph Plasencia
401 Broadway, New York, N. Y.
Canada: Dominion Sound Equip Ltd.
4040 St. Catherine St., West-Montreal 6, Que.
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the deepert tones from his instrument, With
sonlful work hy Burrell and the fine concep-
tion of Joner, the group satirfie8 more than
some highly-toned quartetr. It ghould he en-
couraged to achieve some permanence.
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Blue Note 1558

l1Having left the sheltering wing of Max
Roach, Sonny Rollins is appearing in the
sxtudiogs with a number of increasingly varied
muxicians. Not only is their caliber high in
this instance. hut they coull well have heen
selected with an eye to challenging his inge-
nuity, There is Thelonious Monk to alternate
with Honrace Silver at the piano on hix slow
blues Wisterioso, and to solo on his hallad Re-
flections, There is J. I. Johnson, the leading
modern trombonist, to lhelp set the pace as
drummer Art Blakey tlexes his snares on Why
Dox’t I and Wail March, the two Rollins orig-
inals. And Paul Chambers on baxs for a howed
xolo on You Stepped Out of a Dream, After
meeting the demands of two snch exneting
taskmasters as Monk and Silver. Roilins re-
laxes and nurses his tenor =ax throngh some
unexpected twists in a penxive solo en Puor
Butterfiy, It is as complete a picture of Ral-
lins, both from his moxt dificult and his more
eagily accessible angles, ns ix likely to he en-
compassed on one record,

Sonny Rollins, Vol. 2

Sonny Rollins: The Sound Of Sonny
Riverside RLP12-241

At his previoux recording dates, Sonny Rel-
lins has been asked to exhibit ax many facets
of his personality as possible, nsually ulter-
nating the complexities of a long ad-lib num-
her with the lighter treatment of a popular
tune. This last side comes to the fore. as he
fronts a guartet of pianist Sonny Clarke and
drummer Roy Haynes, with ’erey THeath and
'l Chambers <haring duties on hass, an
eight standards and ¢'utie, an original hallad,
In this cnpacity, he is nnexeelled among to-
day's crop of tenor saxophenists. With a sengre
of time as acenrrate ax a hass player. bhe has
the eontrol to give ddirection to his instrument
in imaginative and singular lines, Tlis <ound
has matnred to a fullness of warmth and lyri-
cism that can only be compared to a Coleman
Hawkins or a Ren Webster, had they heen
born twenty years later. Rollins planys [t
Conld Happen to You mmaccompanied, and
gives new form to The Last Time | Saw Paria,
Mangoes, and the Al Jolgon favorite. Toot,
Taoot, Tootsic, in a progran of sengs not too
often heard.

Thelonious Monk: Monk's Music
Riverside RLP12.242

Maintaining his reputation for the unex-
peeted by a briefl preface of an arrangement
of Abide with Me for four horns, Thelonlonx
Monk devotex most of the rest of this dise to
reviged versions of four of his own elassies of
the '40s. In this revitalization they are ex-
panded and enriched by the addition of the
hornr of Roy Copeland, trumpet ; Gigl Grycee,
alto sax : and the tenor saxes of John Coltrane
and Coleman Hawkins, who makes Ruby, My
Dear, with the enconragement of Monk from
the piano, n vivid exereixe for his ballad style,
In clothing the bare hones of his ideas in Of
Minor, Epistrophy, and Well, Yon Needn't
with a loose-knlt seven-picee score. Monk
makes them not only more nnderstandable but
more palatable. They become less a formula
and more of a part of the malnstream of jazz,
In hix piane solo on Crepesenle with Nellie, he
examines the heur of surrealism- -twitight,
Drummer Art Blakey controls his explogive
atyle to fit a mood and Wilbur Ware is on bass.
With the minor complaint that the opening
19th Century hymn, by Willlam H. Monk,
lnsted lesr than a minute, this record isx a
valiable expression of the growth of a man
and his musie,

Ronnell Bright: Bright Flight
Voanguard VRS8512

Brought 10 New York fromm Chicago te help
hack Rolf Kuhn in his quartet, Rotinell Bright
later scttled down with his trio for a long en-
gagement at Cafe Bohemla and har an assured
future in the smaller jazz rooms. Not only
doeg he aequit himself well on the batlads,
show tunes and older favorites expeected of
siteh planists, hut he is amassing a goodly ar-
ray of original material. Rallye., For Pete's
Sake. and Bohemia, U.R.A. are resplendent ex-
amples of his writing. and have the properties
needed to show his technieal faeility without
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undue emphasis on his clussieal training. Bas
Rist Joe Benjamin's Toasted ‘Ammond is n
elever piece for the group amd is not dedicated
to John Hammaond, the produeer of the date
bhut to the electronie organ of the same name
Tt is stnrctllng in its reallstic limning, with
the ald of Bill Clark on drums. of some char
acteristi¢ sonnds of the ingtrnment. Among
the eleven tnnes on the finely-made recording
are People Will Say. Liza, and It Conld Hap-
pen Tou Yau,

Barney Kessel: The Poll Winners
Contemporary C3535

This nlhum title is not in it=elf any recom
mendation of its contents for there have been
many gatherings of poll winners where every
one heenme hopelessly hogged down in the sto-
din, one reason belng i determination by the
producer to erim as many men onto the date
as possible, regardless of their compatabiiity
with each other or the material
the juvitations were limited to Barney Kessel
on gnitar, Ray Brown on bass and Shelty
Manne on drims, all of whom have onjoyed
recognition ax being at the rop on their instru
ment for <o long that they take a vlean sween
of most polls in their stride. The resnlt is an
intelligent conversation amonyg equals at rep-
Artee aml challenging satelent as they mnll
over snel tunes as It Could Happen To You,
Dan't Worry About He, Green Dolphin Street,
You Go Ta My Head, and Nagasaki, Or stim
ulite each other to imaginative tlights on a
blues by Kessel, Jordu, and extended treat
ments of Mean To Me and Salin Doll. \What
they have 1o say is as interesting on the tenth
hearing as on the first, and will be fresh ten
yeurs from now

Mundell lowe: A Grand Night For Swing-
ing. Riverside RLP12-238

Like mauy wnsicinns employed in studio
work, the gnitarist Mimdell Lowe is n switeh
hitter equally at home with a seore, or in the
fluent company of pianist Billy ‘Faylor, engag-
ing in a rree exehange of jazz ideas, With the
ritle tune by Taylor to set the album's theme,
they explore Fasy to Love and Crazy Rhuthm,
Altolst Gene Qnill adds his bnoyant veice on
Love Me wr Leave Me, You Turned the Tablea
an Me, and nn nnelinienl Blues Before Freud,
Lowe selects It Could Happen to You to dem
onstrate his dlstinetive sole style. Bassist Les
Grinage and drnmmer Ed Thigpen do nothing
to Impair the atmosphere of reluxed and 1is-
tenable chamber music

Russ Freeman and Chet Boker: Quartet
Pocific Jozz PJ1232

By virtne of tive originals, pianist Russ
Freemuan splits honors with his former boss
Chet Raker on the billing of thls album, and
he seems to have designed them with the moody
and redective side of the trumpeter in mind,
Nat that the lighter, swinging facets of his
personniity are neglected, but it ix the qniet
beautles of Nummer Sketel, the smoky quallty
of Fan Tan, and the musings on Amblin® that
are most persinsive as Baker conxes ronnded,
Bixian tones from hix harn. Sap When nllows
drimmer Shelly Manne an [ Got Bhiythm golo,
nfud he adnlges o seme hy-play with bassist
Leroy Vinnegar on the uptempo fugo Jiur
whey, Ot Lore Neat, Baker bltes off his ¢linr
nses in Roy  Eldridge fasliion and again
changes pace on Luxh Life, the other stand
aril. As o ocomposer nnd pianist Freeman denls
in essentlals, an attrilmte which will stand
him in good stead when he chooses to write
for a lnreer gronp,

Toshhiko Akiyoshi: Her Trio Her Quartet
Storyville STLP918

When this yonng Japanese girl arrived §n
the United States nearly two years ago ta
stidy nt the Berklee Schoot of Music, she gar
nered the gort of publicity the publie pre

re
serves for an oddity, Rather than capitalize on
it. she maintained o quiet devotion to her
sondles amd now nnwhers a Jaz: Swite tor o)

chestra amons her compositions
she has galned by her compl
A music learnei tn her native
Dhonograph, is likely to |

The respect
sinvolvement in

Iamd from the
enhaneed by her
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parkling piano amd two orizinals on her sec his role more elosely to the guitar of Don
ond LI°, She is joined by a r Pettiford, bass, Overbeg for distinetive voicing and rapid in-
amd Roy Ilaynes, drums, on five tunes, in terplay  between  the two  instruments. e
cluding her crisp Salwte to Shorty. On No never uses o bow and the two plueked Hines.
Maan At AN, Thon Swell. and her Pea, Ree expecially when combined with the smooth-

and Lev,
the support ol Wy
‘Thigpen on Jdrmn
on Bud Bowell, <l
the |

e to i her awn voice

deal ot the eharm

may want

ployed to her advantage,

The Jazzpickers

Roonts Mussiulli adids his alto sax to
Renther, bass, and Ed
hongh hier style is based
nsing her cioser view of
ller new
perspective may euable her to regard her own
heritice in more tavorable light., For a great
found here comes from
piqnant Oriental toneh Toshiko Akivoshi gives
to a phrase or her soundineg of a chord. 8he
to disclaing 1t, bnt it conld be em-

EmArcy MG36111

tlowing vibes of Boh larrington

account for the unique sl of
formed wnit. It is gentler oud more
than most intimate  combinations and

range from ballads th the complex

do mueh to
the newly
subtle
the
light, airy toue of Buddy Collette on thate car-
ries ont the theme, A baker's dozen of tines
Yardbird

a Nuite and the swingy Clap Handx, Here Comes

harlic. Tonr originals are by Babasin

Danglas on drims, 1t s
of rare virtnosity.

The Mastersounds: Jazz Showcase

and
two by Harrington, who alternates with Bl
inzz echamther music

World Pocific PIM403

Crmlited ns being the founding father of the

colto in jazz, tabasin

Harry has

demanded that he supplement the

Recorder-Stereophonic Reproducer
— Two-speed, precision-built tope trans-
port, copoble of playing over 4 hours from
o single 7" reel of tape; sustoined frequen-
cy response 30-16,000 cps {7V, ips}, with
dynomic ronge over 55 db; Flutter ond
wow under 0.25% rms at 7', ips; Precision
timing occurocy offords perfection of pilch
held to toleronces of less then ¥; of o half
tone at highest frequencies.

Amplifier-Speakers — Electronically
ond acousticolly matched for optimum re-
production of stereo and monoural sound.
These units deliver more undistorted sound
per watt than the greot mojority of 12"
and 15" speakers cvoiloble today. Envi-
ronmentol inverse feedbock from speaker
voice coil circuit to cothode of first ampli-
fier stoge offords improved domping, lower
distortian, Tilt-out push-button contro! pan-
el for selecting input (Tope, TV, Tuner, or
Phono}; boss, treble ond volume controls.
Complete Specifications—Information
on the units shown above, plus consoles,
portables, ond unmounted units, ovoilable
in free new full-color brochure.
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worked
mainly on bass in large groups where hls part
drumumer
Ry returning to the celln iu his gquintet alter

decdde of preparatiou, he is able to relate

soitnd and make their appronch from a

raretied atmosphere. The

S THREO

Here is a stereo system you'll be as proud to show
as you will to operate. The Ampex A121-SC Medular
home music system was designed to satisfy not only
the needs of the audio perfecticnist, but also the
increasing desire for a system that is as pleasing to
the eyes as it is to the ears.

The A121-SC is an integrated system, and though any
of the individuol units con be incorporated smoothly
into your own system, the combination of the three
provides a level of performance not possible to
achieve by any other means.

AMPEX AUDIO, INC.

NAME

ADDRESS

Formed inte a cooperative unit with the same
instrumentation as that of the Modern Jazz
Ouartet. the Mastersonnds try for a different
less
FFender  electronic
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FROM TRIAD

EL-84 and EL-34 Tubes

-
Triad | «primary Secondary | Max.
Y
"':: Impedance Impedance \I;veaﬁ;
FOR PP EL-84 (6BQS)
HSM-181 | 8000/2000 CT | 16/8/4 15
Split Primary
HSM-182 | 8000/2000 CT.| 500/250/ 15
Split Primary 125
§-142A 8000 CT. 16/8/4 15
FOR PP EL-34 (6CA7)
HSM-186 | 6600 CT. 16/8/4 25
HSM-187 | 6600 CT. 5007250/ 25
125
§-146A 6600 CT. 16/8/4 25
FOR PP Par EL-34 (6CA7)
HSM-192 | 4000 CT. 16/8/4 65
HSM-193 | 4000 CT. 500/250/ 65
125
5-1524 4000 CT. 16/8/4 65
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*Proper taps on Primary for
tapped screen operation.

® 4055 REDWOOD AVENUE, VENICE, CALIF.
812 E. STATE STREET, HUNTINGTON, IND.

A SUBSIDIARY OF LITTON INDUSTRIES

hass played by Monk Mountgomery is the most
noticenble source of their distinctive sound.
Just ax in the case of the electric guitar be-
fore the artistry of Charlie Christian broke
down the barriers, it is an instrument strug-
gling to gnin acceptance. In xome passages its
tone hears a striking resemblence, though with
a little more resoninee, to the Cook Chromatic
Seale Test Record. After five years of study,
Monk clulms he is a long way from mastering
it. but he extracts a strong. pulsing line and
shows itg inherent advantages at fast tempos.
Whether he will be its Charlie Christian jx
still to be determined, hut he gives it a fiying
start which offsets any eventual exploitation
in rock and roll.

Their ten numbers are arranged for maxi-
mum swing and Buddy Montgomery, a young
brother, ix on vibes and contribittes Drum
Tunc, while Wes, a third brother, wrote Wes*
Tune. They all hall from Indinnnpelis as does
Benny Barth on drums. Pianist Richard Crab-
tree is the comporer of The Queen and I, and
his Water's Edge vecalls If I Had You, Part of
the cover design ix n photograph of what is
s 10 be the world's lnrgest loudspenker, a
Iti-footer from Sansalito, Californin,

Ted Heath: Spotlight On Sideman
London LL1721

For sheer technieal brillianee on  every
ehair the Ted IHeath personnel ean mateh
most big bands of the paxt and present, but
the commereial snecess which makes this ar-
ray of tatent possible also limits the purely
Jazz role of the players for mueh of the time,
Here eleven of the sidemen are permitted to
pmt their personal imprint on o tune of their
choiee, and the remaining five are featnred on
Johnny Keating's Witeh Doector, a showpliece
for the drums of Rennie Verrell and the engi-
neering of Arthur Lilly. 1t would he hard 1o
piek out o favorite sotoigt, tut they all have
the leader's polish and he ix amply repaid for
putting them on their niettle by the heat work
the band has turned ont yet. It will ajd fm-
mensely in wider appreciation of the band and
flenth shoitld make a sitmilar date an annuat
event.

In a Tribute To The Fabmlous Dorseys,
1)L.1743. respects are paid to the two brothers
who served as medels for Heath sinee lie
played with them in London in the '30x. Ile
consolidates their two  personalities. better
than they were able to themselves at times.
on a dozen of their favorites, just nx he ah.
forhed mneh of their style into his organiza-
tion. Leslie Gilbert plays Jimmy's alto-sax
xolo on Oodles Of Naodlex with considerable
aplomb and the band is fanltless in Green
Lyes, Song Of India, Maric. and =0 on. Bill-
hoard’s eompilation of the standards Iost
played on American radio stations is repre.
sxented on the Al Time Top Twelve, LL1T16G,

Art Blakey: Orgy In Rhythm, Vol. 2
Blue Note 1555
Sabu: Palo Congo Blue Note 1561
The Original Trinidad Steel Band
Elektra 139

Along with virtuogo drumming and an amaz-
ing nnmber of concepts in a seemingly Hmited
fornl. 1 lesson in folkways ix eontained in the
percussion studies on these three diges. On
the second part of hix essay in communiention
hetween Jazz and Latin denmmers, Art Blakey
teads the same ten rhythm section men. with
Tferbie Mann on tiute. who were responsihle
for the dramatic first volnme, Amuek and Ele-
phant Walk are gtories told in primitive jun-
gle sounds. Come Out And Meet Me Tonight
is n ealypso underlined by tympani. and Ab-
dullah's Delight ix a blnes stated in geveral
unnsual ways, Though led far afield. the jazz.
men never falter, hut the contrasting rhythms
are ax mueh a challenge to the listener as to
the drummers,

Leading the Latin forees opposite Rlakey ix
RKabn who, when heading his own nnit, selects
five Afro-Cnban perenssionists and two voenl-
ists, He condnets them in tunes rieh in folk
elements and strange religious ritnals, rather
than the Afro-Cuban beat adapted by dance
bands. Along with the eustomary econga and
bongo timhres. there are quinto. golpe, tum-
hadore, and llamador drnms. Arsenio Rodrl-
gnez alternates on guitar for several solos,
TJdke the rest of the program. they present n
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music not found elsewhere on records. Seem-
ingly primitive, as Hsio Wen Shih points out in
the notes, it is “neither artless nor lacking in
it own brand of musical sophistication.”

The original Trinfidad Steel Band has per-
formed together as a concert unit in the
United States for several years. Its fifteen
numbers are a fusion of such disparate jin-
fluences as rhythms from Africa by way of the
West Indies and melodies from Spaiu, or the
latest popular tune. As a tinal sociological
note, all three groups make their hendquarters
in New York City.

Pedro Garcia: Cho Cha Cho, Vol. 3
Tongo
Audio Fidelity AFLP 1837-38

The Hotel del P'rado orchestra of Mexico
City, under the leadership of Pedro Garcia,
continues its exploration of the cha ¢ha ¢ha in
the third volime of a suceessful series and
bhegins a display of its tango repertoire on an-
other dozen tunes. Though tt specializes in the
snave and danceable rhythms of n soeiety band,
it has the advantage of an authentic styling
and a natural talent for the material which
minkes ft always listenable. Besides meeting
the essential requirement of good percussion
men, it has excellent strings and a  well-
schooled brass section. Dancers who have mas-
tered the cha cha cha may well want to at-
tempt the more diffienlt tango as represented
by sueh familiar nnmbers ax Inspiration, 4
Media Luz, La Cumparsita, and others not as
well known. Both albums have fine sound and
inchide danece ingtruetions and eharts of the
wteps,

Glenn Yarbrough: Here We Go, Baby
Elektra 135
Chicago Mob Scene Riverside RLP12-641
Herb Straus: Folk Music For People Who
Hate Folk Music Judson L3003

Sinee its introduction to discs by a few
hardy tronbadours, folk music has expanded in
all directions. not always in the same healthy
tradition, at a pace accelerated by the de-
maneds of LI'. Three varled examples of this
evelution must be headed hy the songs of
Glenn Yarbrough, who is the most welcome ad-
dition to the ranks of balladeers to eome along
in some time, ax he is backed by a chorus and
orchestra under the direction of Fred Heller-
man of The Weavers, 1iis acompaniment on
the fifteen songs may range from the gunitar
of Jorh White, to a skiffle group. to the full
complemrent with French horn and flute, then
to his own guitar. The arrangements never
descend to Miteh Miller hanalities and Yar-
hrongh is my nomination to displace Bela-
fonte. or Elvis for that matter. The sound is
excellent.

Subtitled a folk-song jam session, the athum
by The South Six, a group centered at the
University of Chicago where some of tts mem-
hers study, Is just that. A soloist may com-
plete one of the sixteen numbers or everyone
may join in for alternnte choruses, An ori.
ginal verse may turn up at any time and even
the producer, Dean Gitter, becomes enwrapped
in Mob Blues. It 18 an tmpromptn song fest
that might be heard at a gathering in New
York's Washington Square. a studio in San
Francisco or any number of colleges,

A more sophistieated approach is taken by
Tlerh Strans. whose arranger, Mundell Lowe,
may draft an English horn. finte or bassist
Kddie Safranski to aid his guitar in the aec-
companiment. On their dozen numbers, they
may renew a familinr song with origlnat lyriex,
introduee a translation of n Hebrew song, or
show that they ean he anthentic on Awra Jee,

Genaro Nunez: Buliring!
Audio Fidelity AFLP1835

In the fourth volume of La Fiesta Brava,
Genaro Nunez eonduets the Randa Taurina of
Plaza Mexico on n dozen numbers which in the
main are used to entertain the crowd hetween
the various episodes of the hullfight. Though
they could be just as well programmed at a
band coneert in any Mexiean town. in this con-
text they take on the drama and color of the
arena and are given the same open. out-of-
doors reeording characteristic of the rest of
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the siries, The resplendent trumpet of Filipe
Leon comes through with a brightly charging
sound or with distant mourntuiness, (depending
upen the cimnation it is called upon to convey.
A sketell of one of his country’s heros is con
tained in Nunez's composition This Is Cantin
flax, 0 warm tribute to the comedian. There i
1 strong folk-lavor to the other numbers and
it seems likely they are making their first ap
pearance on LI

Mammoth Fair Organ London LL1644

Bill Thompson: Plays the Boldwin 45"
Pacifica P2004

Harry Farmer: Capers On The Cansole
London LL1726

The mechanical organ of the Carronsel Bee-
quart. built in Belgium about fifty years ago
by Loeuls 1looghuys and said to be the last of
its kind. Is still being transported sihout the
Continent to spread its mammoth Store ol
good clierr among adulis and chinldren gath
ered at fairs. lis brazen charms are abont
equaly due to its numerons effects and the de
Hghttully arvchaic arrangements on the per
foratet rolls of A, SehoHnert. Set to the tem
pos of g zayly-pninted wooden horse, they let
the bells ring and the pereussion sound in o
dozen marehes, waltzes and the overture to
The Beautitnl Galathea, and tollows a slow
Fontaine Lumincuxe with the courageous .|
It teequs . SKillful mierophone  placcemem
picks np its vades in full ery. but net the
rustling of its inner works.

Bill Thempson intraduces the new Baldwin
Model 45 11 electronic organ. with its nine-
teen independent vejcex and four couplers, on
a dozen ballads aml swing favorites, incliding
Kittea On the Keys, Song o1 Tadin, Mad About
the Boy and his own Brown-Eyed Girl. Also
heard is the new percussion ensemble of vibra
harp, organ harp and string pereussion. The
liner notes contain foll technical details,

flarry Farmer is eredited as being the first
to introduee the Hanmond organ to Britain
in 1937, and he still plays it with character-
istic spit and polish on a dozen light elassics.
An excellent comparison of the organs is of-
fered by the two albums.

COMING EVENTS

HI-FI SHOWS

January 10-12—Minneapolis: Hotel Dyvck
man (Ridoy,

January 17-19—Indianapolis: Hotel Aunt-
lers (Rigo..

January 24-26—Buffale:  Hotel Statler
(Rigo).

Fehruary 7-9—Dbenver: Hotel Cosmopolitan
(Rigo».

February 14- 16—San Francisco: Whitcomb
Hatel (IHFM-NCA48),

Feb. 26 Mar. 2—Los Angeles: Biltmore
Hotel (fHFM),

Mareh 7-9—Pittsburgh: Hotel Penn-Shera
ton (Rigo .

Mareh 14-16—Washington, D.C,: Shoreham
Hotel (Independenty,

Mareh 21-23—Newark : Hotel Robert Treat
(Rigoy,

Mareli 25 30—Baltimore: Lord Raltimore
Hotel (Rigo).

Sept. 30—0Oet. —NEW YORK High Fidel-
ity Show, New York Trade Show Build-
ing (IHFM),
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We announce with pride the development of a custom crafted
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CONSTANT IMPEDANC
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AN IMPORTANT MESSAGE-

To audio engineers, music enthusiasts, and students interested in the science of
Acoustics and Musical Instruments.

Frz_m the distinguished Acoustical Instrumental Studio in Gravesano, Switzerland comes
thé —

GRAVESANER BLATTER /GRAVESANO REVIEW
(English /German Edition) Edited by Hermann Scherchen

... dedicated to the contribution toward the more perfect reproduction of music through the
science of acoustics and musical instruments. The GRAVESANO REVIEW is edited by
Professor Hermann Scherchen, noted European conductor and musicologist. 1t begins

its third year with Volume 1X, reporting the meetings of the Acoustical Experimental K
Studio in Gravesano, Switzerland. Issued quarterly, subscription is now available in the R
United States by special arrangement with Radio Magazines. Inc., publishers of Audio. I,' <

&

You may begin your subscription with Volume 1X of the GRAVESANO REVIEW ’ T
\.{’hich is combined with the GRAVESANO SCIENTIFIC RECORD. a 33% rpm LP ,'Q"
demonstration record. . ’o

4
Partial list of contents in Volume IX: 5
(all articles appear in both English and German ) G
The Modulor, Concentration instead of Expansion, Acoustics and Large Orchestral S RADIO
Studios and Concert Halls, Psychoacoustical Phenomena accompanying natural and = 7
synthetic sounds. The Ear—a time measuring instrument,E xperience with a new high ,/ MAGAZINES,
quality loudspeaker for control booths. Tuning the Oboc. Accompanying Volume ¢ INC., SUBSCRIP-

IX: THE GRAVESANO SCIENTIFIC RECORD contains a demonstration of ,l TION DEPT. GBA
the Frequency Regulator of Anton Springer of Telefon-Und Apparatebau AG., ,/ P.O, BOX 629,

Frankfurt/Main, ,/ MINEOLA, N. V.

Issued quarterly, THE GRAVESANO REVIEW is accompanied with a  ,° Please enter my subscrip-
7

GRAVESANO SCIENTIFIC DEMONSTRATION RECORD. /s tionto GRAVESANO

’
. n -~ . s> REVIEW and accompany-
Single copies not for sale, by subscription only, $6.00 per year, postpaid. I, ing SCIENTIFIC DEMON-

s STRATION RECORD. |

Exclusive United States Subscription Agency: /. enclose the full remittance of
N 7 $6.00.
RADIO MAGAZINES, INC. &
’
MINEOLA, N. Y. ,/ Name
4
0 ,/  Address.
’
S City_—. —___Zone State—— -
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NEW PRODUCTS

e Tandberg 3-Speed Stereo Recorder.
Compact and portable, this new Tandberg
unit can bhe used for both recording and
reproduction  of live perforpuinees and
sterea  AM-FAM  broadeasts. bespite  its
small size, the Model Stervo ix equipped
with two power playback amplitiers. Fre-
quency response at Tl ips is 30 to 17,000
cps. Upper frequency limir at 2% and
17 ips is 10,000 and 5000 cps, respec-
tively The stacked - head assembly
permits use of the instrument far twin-
track monaural recording and reproduc-
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tion when desired, in which case all char-
acteristies are similirr to those of the
standard Tandberg Model 3 recorder. A
built-in Gowdmans speaker provides moni-
toring facilities while recording. To meet
the needs of those who want o complete
stereo tape system, Tandherg has avai
able a speaker system, Model 266, which
matehed to the sterew playback amplifiers.
Two of these systems, used in conjune-
tion with the recorder, afford complete
stereo playvback facilities. Weight of the
Maodel 3-Steveo is only 32 lbs. in its hand-
some luggage-type carryving case. Tand-
berg, 10 B 52nd St., New York 22, '.A'l.

G-E 20-Watt Amplifier. Although priced
modestly, the new General Electric Model
PA-20 leaves little to be desired as an
amplifier for custom hi-fi systems. Fre-
(quency response is 20 to 20,000 eps and
harmonic distortion is below 1.0 per cent.
Phono-input hum level is — 60 db at full
outpnt. Incorporated in the PPA-20 is a

20 ke, The sweep frequency is covered by
20 signal pulses per second. The signal is
tlat over the specified range with 1.0 dh.
Frequeney markers occur at 2, 5, 10, 14,
15, and 20 ke, A base line is provided for
determining relative amplitudes. Output
ix 4 velts, opeu eireuit, with internal
impedince of 290 ohnms, For preduction
testing, the sweep signal ean bhe piped to
production line test points where an in-
ntaneous check ecan be made by using
o and “*he g0 markers on the 'scope
scereen. The generator can also be used
in the design and testing of microphones
and loudspeakers, as well as for making
periodic checks of the over-all perform-
ance of the audio circuits and transmis-
sion lines of radio and television stations.
Designated Model 125-C, the Pandux audio
sweep frequency generator is manufac-
tured by Pacitic Transducer Corp., 11836
W, Pico Blvd, Los Angeles 64, Calif. A-8

“Irigh"” Tape Splicer. I'ast, precise tape
editing and repairing is afforded by the
new “lrish™ Tape Splicer, recently an-
nounced as an addition to the Trish brand

newly-designed rumble filter which has
a sharp low-frequency cutoff of 12 db/oc-
tave below 10 cps, thus effectively filter-
ing out sub-audio frequencies without ap-
preciable effect on bass response. Inter-
stage feedback phono compensation al-
lows the use of practieally all low- and
high-input cartridges on _the market.
Phono input sensitivity is 5 to ¢ myv for
full output. The amplifier has five sepu-
rate inputs and three separate outputs
for a wide choice of applications. The
toudness control, one of seven controls,
is compensated for the physinological hear-
ing curve to assure musical bhalance at
all intensity levels. Further information
may be obtained from: Speciaity Elec-
tronic Components Dept, General Elec-
tric Co.,, Auburn, N. Y. A-2

Sweep Generator. The Pundux Audio
Sweep Frequency Generator js an instru-

ment for determining quickly the be-
havior of audio equipment with respect
to frequency and associated phenomena.

It ix designed for use with any standard
oscilloscope, The complex signal is pro-
dueed by anning photo-electrieally a
synehronously rotating dise. The modula-
tion on the dise ix the photographic re-

production of a_ precision pattern, t.ho
accwracy  of  which assures a  positive
signal which eliminates anomalousx dis-

frequency and other diserimina-
tions which could be introduced by non-
stable reactive  components  of  more
complex circuits. The signal, as it comes
from the generator, seans from 80 eps to

tortion,

64

line of tape products manufactured by
QRRBadio Tndustries, Inc, Shamrock Cir-
cle, Opelika, Ala. The unit is designed to
cut two rounded indentations in the tape,
giving the splice a narrow waist, and
leaving the edges of the tape which con-
tact parts of the recorder entirely free of
adhesive. As little as one-quarter inch of
tape need be removed for making the
splice. A-4

Fisher Ultra-Sensitive FM-AM Tuners.
Recently added to the Fisher line of high-

fidelity components are two new Anni-
versary Series tuners—the Model 90-R
Tuner, and the Model 90.-T Tuner and

Audio Control Center. Remarkable sensi-
tivity is afforded by both instruments
due tn incorporation of the exclusive

WWW. ainefieaatadiahistarv.com

gold-cascode  v-1 amplitier,
MicroRay tuning indicator provides
of tuning and exceptional aceuricy on
wenk sigmals. A push-button FAM muting-
AM bandwidih econtrol eliminates the of-
fects ol station interference, 1‘urther
elimination of interference. as well as
limiting of undesirable radiation, is pro-
vided by silver-plated shielding ot the
entire front end. The audio contrel por-
tion of the 9027 includes @1 new presence
control which lends emph: and real-
ism to solo passages, A 3-position sharp-
cutoff rumble filter reduces low-frequency
noize  with minimum_ loss of  frequency
responsge, A similar filter is supplied to
suppress  noise in_ the high-frequency
range. ¥Wisher Radio Corporation, 21-21
44th Drive, Long Island City 1, N. Y.  A-§

Fisher The

Tape Magazine Repeater. Introduced by
the Special Products Division of The
I’entron Corporation, the Model A-1 re-
corder-playback unit makes possible the
recording and intermittent

continuous or

playback of sales messages or persounl-
ized announcements ranging in length
from one to 53 minutes. Lower-priced
playbaek-only models are also available,
The unit meets many communication re-
wirements in stores, raihroad stations,
airports, scheols, ote. For further details
and specitications, write Mor Export-
ing Corporation, 458 Broadway. New York
13, N. Y. -

e American - Concertone Portable Re-
corder. The new “(Gilobenuitic 60" tape re-
corder, affording half-track, full-track or
stereophonic record and playback, weighs
less than 35 pounds in its magnesium car-
rying case. Easily transportable for on-
the-spot recording, it may be operated in
either horizontal or vertical position. Con-
trol of all functions is provided by five
pushbuttons on the front panel. The re-
corder accommodates recl sizes up to and

including

10% in. and is designed for
operating speeds of T1. and 15 ips. A
torque  control  switeh  ix provided for

change from 10% in. to smatler reels.
Phone jacks permit monitoering input to
the record head or playback output while
recording. The machine is equipped with
three motors -a direct  hysteresis-syn-
chronous e n-drive motor with timing
accuraey of 998 per cent, and two high-
speed take-up and rewind motors with
self-compensating braking systems. Man-
ufactured hy .American FKlectronies, Inc.,
7 W. Washington Blvd., Los Angeles 15,
alif. A-7
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HARVEY'S

«sothe place to go—-if you want Hi=Fi!

Why HARVEY'S? That’s elementary. The name has been synonymous
with thoroughly dependable hi-fi shopping since the dawn of sep-
arate-component home music systems. With every high-fidelity
component worthy of name in stock for immediate delivery . .. with
a staff of audio consultants famed far beyond the confines of New
York ... with demonstration facilities second to none...and with
a most attractive time-payment and trade-in policy — HARVEY'S is in

Tandbery

STEREO

Here's the answer to your tapc recorder requiremenis—a 3-speed
stereo playback system that gives you the finest in stereo sound
reproduction, plus the complete facilities of a monaural recorder
reproducer. The price of the Model—3 Sterco unit complete with
two built-in, well-balanced amplifiers. Goodman Speaker. furniture

cabinet, $3695°

(complete with microphone and carry case)

THORENS

‘Concert’

Record Changer @

Here's a precision. Swiss-built record changer whose performance
is highly rated by audio enthusiasts. The simplicity of the CD-43
operation results from exacting design of the direct-drive motor
that is governor-controlled. There is a 3-speed adjustment for
control of exact pitch, plus intermix of 127, 10”7, and 7" records.
Reject. repeat, adjustable pause controls. and automatic final
record shut-off, plus tone arm tmckmg foree adjustment. make

this a real buy... 57995

maranitz
Amplifier

It would be futile to try to enumerate

in this space all of the features of

this amplifier of amplifiers—you name
it. it's got it! The fantastic care that goes into the selection of
components and into the construction of the Marantz units has its
parallel only in special types of military communications and
telephone equipment—it is certainly well beyond the highest hi-fi
standard. The resulting quality of amplification. freedom from
noise and all other bugs. plus long-term reliability and ease of
servicing (if that should ever become necessary!} make the initial
investment an eminently worth-while onc... 519800

WEATHERS
ML-1 Turntable

Announcing the new ML-1 “Synchro-

matic Drive” turntable designed espe-

cially for modern phonograph pickups
having extremely wile range response and low tracking force. The
turntable uses a synchronous motor with a newly developed drive
system which features an extremely accurate speed of 33% rpm.
The turntable and motor are assembled on a metal motor board
which is 144" x 15%"
K730—turntable. Base & FM Pickup with Diamond Stylus $15900
ML-1 (on base) Price.. $5995

ouR

3“@4 You May Finance

Your Purchases
With A Low Cost
Monthly Payment Plan

JANUARY, 1958

a position to cater to every desire and whim of the beginning or
advanced hi-fi enthusiast.

Right now, HARVEY'S is celebrating its 30th anniversary in the elec-
tronics business. Why not drop in soon and see all of the latest hi-fi
gear, such as those described below, during our 30th Anniversary
Sell-A-Bration.

JANSZEN

for the finest in
Electrostatic Loudspeakers

When you hear this electrostatic loudspeaker system reproduce
music that ranges from 500-30,000 cps anywhere in the room. you
will really want to own one right away. Its four electrostatic radi-
ntors transform electrical energy directly into sound without break-
up or audible resonances. The Janszen design provides for a
performance response which brings the music to you without ex-
aggerated and distorted highs. Sensitive listeners could do well to
have u Janszen demonstrated. Model 130-M S |84oo

KLH Loudspeaker

System

The utilization of special cones and

suspensions ennbles KILH speakers to

offer nnprecendented smoothness

throusthout the low and mid-frequency ranges. Typical of this
superb line of londspeakers is the Model Four speaker system
housed in a 134" H x 25" W x 12" D Cabinet. The system covers
the complete range of musical interest with unusually low harmonic
distortion. smooth response at low frequencies and an unparalleled
freedom from irregularities in the mid-range. In mahogany

FISHE

FM-AM Tuner

Combining engineering, excellence and

dazzling performance the Fisher 90-R is truly rep-

resentative of the renowned FISHER tradition for quality. Provid-
ing both maximum sensitivity and maximum signal-to-noise ration.
without compromise. the 90-R may even bring in FM statiens
before you have connccted the FM antenna! Incorporating the
celebrated FISHER Gold Cascode RF amplifier, and companion
cireuitry, the 90-R has a rated sensitivity as low as 1 microvolt-
with AM sensitivity better than 3 microvolts at full output.
Price: S e 519950

MODEL
90-R

FAIRCHILD XxP-3 Cartridge

The XP-3 cartridge features an exceptional

number of “firsts”’ that make it the most ad-

vanced phono transducer ever developed. A

number of nmporlnnl theoretical as well as

practical engineering problems have been solved in this produet
with the result that the XP-3 has unusually high compliance and
virtually no detectible IM distortion.

A sub-miniature coil of unusual construction is damped by a
completely new method of coil suspension, clarity and definition of
sound becomes evident by a life-like separation of musical instru-
ments and complex passages.

The XP-3 has & 0.7 mil. diamond and tracks any commercial

record at two to four grams stylus pressure. 56000 net

HARVEYRADIO CO., INC.

1123 Avenve of the Americas (6th Ave. at 43rd §1.}
New York 36, N.Y.

JUdson 2-1500
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to be //stenea’ to

e e

the new mlﬁorh'd

NORELCO

‘CONTINENTAL'
world's

most

advanced
all-in-one

portable

TAPE RECORDER

Above is a technleian’ winw af the new
Morelco ‘Continental.’ It is &

picture to tape recorder mechanics-many
Are Aven i ontinental’ the most

the resders of this magazins are
rder mechanics-they are so
nd. It is to these that we say—the
% af the '‘Cantinental' are great
but that"s beside the paini! We won't tell
u abiout them yot-because we first want
youi fa ligten to the sound! Ask your dealer
Fhen just fisten. The
you with sound
5

wered by Philips af the Methar-
nds, world ploneers in electronics
crafted by Dutch master
hinlclans
Styled by the Continent's top designers
Thres spesds (T4, 3% and 1% ips)...
twin tracks... push-button controlled

Spacial narrow-gap (00002 in.) head

for extended frequency response
Built-in, wide-range Morelco speaker
Alsa plays thro

F

NORTH AMERICAN PHILIPS CO., INC.
High Fidelity Products Division
230 DUFFY AVE., HICKSVILLE, L.1,,N.Y.
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Versatile Audio Mixer. Featuring
plug-in  transformers, preamplifiers and
line amplifiers, this instrument is suited
equally well for use with recording equip-
ment  or public-address systems. The
plug-in-units may be arranged to provide
up to seven individually controlled input
channels. Outputs of +20 dbm into 50,
250, or 600 ohms, or up to 30 velts intu

high

impedance
the line amplifiers. The inputs may be
microphones, tape or disc players, or tun-

may be obtalned from

ers. The rack-mounted Model 17 is ple-
tured. Sloping panel models for table use
are also available. All models are approx-
im:up]_\' 3% inches high, Literature is
available from Miami Instrument Co.,
Box 3%4, Tamiami Station, Miami 44, Fla.

A-8

e Bell PM-AM Tuner. Styled 1o mateh the
“new look” of the Bell amnlifier line, the
Model 2520 tuner is only 4 inches high and
finished with saddle-tan vinyl leather.
Technical features inctude completely
shielded construction with the use of a
grounded-grid r.f. stage which conforms
to FCC radiation requirements, also Arm-

strong FM circuit with Foster-Seeley dis-
criminator. Selector switch permits dis-
abling AFC when desired. A logging secale
is provided in addition to regular fre-
quency-calibrated tuning scales. A built-in
line cord antenna and an AM loop stick
are incorporated for loeal reception, with
external antenna connections provided for
reception of distant stations. FM sensi-
tivity is 2 microvolts for 20-db quieting.
FM frequency response is 20 to 20,000 ¢ps
within 1 db. Output connections include
dual jacks for feeding tape recorder and
amplifier simultaneously. Noise level on
M is 65 db helow 30 per cent modulation.
Bell Sound Systems, 555 Marion Road,
Columbus 7, Ohio, A-9

o Hewlett-Packard Sweep Oscillator. A
range of 20 to 20,000 eps on a single dial

WWW. akmerieaniadiahistary.com

sweep is a unique feature of the new
Model 207TA audio sweep oscillator re-
cently announced by the Hewlett-Packard
Company, 395 Page Mill Road, Palo Alto,
Calif. The instrument employs an ad-
vanced version of the RC oscillator cir-
cuit, and achieves its unusual frequency
range without bandswitching. Accuracy
of the 207A is +4 per cent including
warmup drift and aging of tubes and
components. The unit is designed essen-

tially for motor drive and for testing
audio circuits and components. ¥Further
information is available, A-10

Miniature Velocity Microphone. An im-
proved method of ribbon assembly which
prevents saging and spurious vibrational
nodes, and a magnet system which greatly
enhancex efficiency, are incorporated in
the new "Trix Sixty Special”™ bl-direc-
tional ribhon microphone. The unit com-

prises a relatively long corrugated limp
aluminum ribbon which is encireled with
four breath shields. Although designed
primarily as a studio mleronhone, the
Trix Sixty Special can be used with equal
effectiveness for public address work be-
cause of its ability to deliver high rein-
torcement levels with freedom from feed-
back. Frequency response is 50 to 12,000
eps within +2 db and output is —58 db.
Rize 1s 4 x 1% ins. For complete detalls
write to the Fen-Tone Corporation, 106
1ifth Ave., New York 11, N. Y. A-1

E-V Logarithmic Translator. Intended
essentially for measuring wide ranges of
levels with maximum low-level accuracy
and in plotting frequency response char-
ancteristics of various components, the
new Model 6700 Logarithmic Translator
will find numerous applications in audio
and acoustic research and development.
The output voltage varies In average
value proportionately to the logarithm of
the input amplitude, and can be fed di-
rectly to any averaging-tyvpe indicator or
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oscilloscupe. The output ¢an easily bhe re-
solved into a corvesponding d.c. value
with the aid of a simple r-c¢c network.
Operation with fast sweep Dplotters, such
as  oscilloscopes, is therefore readily
available. In addition, the 6700 is equipped
with a large meter w hich displays o linear
decibel seale and o logarithmic voltage
scile. Decibel range is 0-40 db; voltage
range is 1 mv to 100 volts. Frequency
range is 25 cps 1o 40 ke +1 db. The 6700
is available in either a portable aluminum
case or with a 7-inch standard rack panel.
Manufactured by EV Instruments, divi-
sion of FElectro-Voice, Inc., Buchanan,
Mich A-12

NEW LITERATURE

Argonne Electronics u!’g. Corp., 165-11
South Road, Jamaica 33, Y., is now dis-
tributing a1 new 12- p’xge camlog of im-
ported and American-made miniaturized
components, including a number of gpe-
cialty and audio items. Catalog ARC-T
lists u large selection of transistor trans-
formers, subminiature volume controls,
phono cartridges and styli, miniature ear-
phones, musieal instrument pickups, plus
a number of additional accessory items.

A-13

N ...the ultimate goal
~ of the

: BRI .:-,r_itiaallistene

O prearﬁp\uFer -.nth\cabmet $.l71'h \

"~

WAL y l‘v,_.,.-
i ﬂ{ﬁf?’ ‘%/y é? !
¢ $198*

- T\ SN 0
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United Audio Products, 202 E. 15th St.. '

New York 3 Y., has recently published :
an attractive, colorful catalog describing
the complete line of Wigo loudspeaker A
systems. Covered in the catalog are ten
maodels, including single- and dual-cone
tweeters, S-in. nidrange drivers, a 12-in.
extended-runge speaker, a 12-in. coaxial
system, and 12- and 16-in. wonfers. An
excellent listing of high quality speakers,
the catalog will be ailed free upon writ-
ten request. A-14

/// ///’//ﬁd( {///w,///m/ .
9 . $90*

wslightly higher west of the Mississippi

write for Iterature maranitz company
' 25-14 Broddway Long Island City 6, N. Y.

B&K Manufacturing Co., 3726 N. South- S S
port Ave., (‘hicago 13, 111, has recently
issued a well-illustrated i-page brochure
on the company's scanners, tube check-
ers, and specialized instruments for in-
dustrial and service shop use. Of par-
ticular interest is the B&K Dyna-Scan
Model 1050, a portable video and audio
generator which transmits picture or pat-
tern and sound to any number of TV re-
ceivers. Requests for copies should spec-
ify Bulletin No. API6, A-15

AT LAST!

The book you have waited
for so long —

EDGAR M. VILLCHUR'S

HANDBOOK OF
SOUND REPRODUCTION

For over two years, this material ran in con-
secutive issues of AUDIO and was followed
avidly by every reader. Now available in
book form, with corrections and minor revisions, this material will be recog-
nized as the basis of a thorough course in sound reproduction. Covers the

Acoustic Research, Inc., 24 Thorndike
8t.,, Cambridge 11, Mass, manufacturer
of the AR-1 and AR-2 speaker systems,
has prepared a new i1-page brochure on
the AR-2. The brochure includes a brief
explanation of the patented acoustic-
suspension design, together with har-
monie-distortion and frequency-response
curves. This booklet will be mailed free
upon written request. A-16

University Loudspeakers, Inc., 80 S.
Kensico Ave., White Plains. N. Y., has
just announced a new 12-page illustrated
catalog covering the company’s complete
line of loudspeakers and speaker rom-
ponents for high-fidelity and commercial-

industrial applications.” Full product de- subject from the elements of sound to individual chapters on each of the
scriptions, specifieatioms, and application important components of a sound reproducing system. Ready for immediate
information, as well asg prices, are in- delivery, $6.50 postpaid.

carporiated into the catalog. This is one

of the most complete publications of its Custemary disceunts to dealers and distributors

kind ever issued, covering speaker items
ranging from University do-it-yourself
(KWIKIT) enclosure kits far home music RADIO MAGAZINES, INC., Book Division
systems to submergence-proof speakers Minool
for marine usage. Kveryone intervsted in P. 0. Box 629, s, N. Y,

) ST RO Y G s sy Please send me ........... copies of Vilichur's HANDBOOK OF SOUND
e Cablmart, a Division of (¢ & H Wood REPRODUCTION. | enclose check []J money order (] for
Products Co., Inc., 99 N. 11th St., Bronklyn $6.50 each.

11. N. Y., announces a handsome multi-
colored catalog which lists and pictures
the company’s complete line of high-fidel-
ity equipment cabinets and speaker en-
closures. Dimensional drawings provide

complete information concerning the place-
ment of individual components. Your copy L= U P £~ SN | 7 L T
will be mailed free upon request, A-18
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save AL
25%

This is our
GROUP SUBSCRIPTION PLAN

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

AUDIO is still the only publication
devoted entirely to

® Audio

@ Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues

(Please print}

Name
Address

Name

Name

Name

Name

Name ............iiiiiiiiiiine oo

U. S.. Possessions. and Canada only

RADIO MAGAZINES, INC.

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

LOUDNESS, ITS DEFINITION

(from page 40)

value, the caleulated loudness levels
(Lggi.) are shown. The three associated
values of Ly, L., and L.y, in each
colunin represent the data for one com-
plete test. For example, in Table VIII,
the first tone is deseribed as having ten
components, and for the first test shown
each eomponent was adjusted to have
a loudness level (1) of 67 db. The

components had a difference in louduness
level of 5 db, that is, the first, third,
fifth. etc.. components had the loudness
level given opposite L;, and the even
numbered components were 5 db lower.
(Tables X and XI.)

In the following set of tests (Tables
XII and XI1I) the difference in loud-

TABLE XIV
VoLTaGE LEVEL SPECTRUM OF No. 3A AUDIOMETER TONE
Frequency Voltage Level Frequency Voltage Level
152 - 2.1 2128 -114
304 - 54 2280 —-16.9
456 - 4.7 2432 —-14.1
608 - 59 2584 —-16.2
760 — 4.6 2736 -17.4
912 — 6.8 2880 -17.5
1064 — 6.0 3040 -20.0
1216 — 8.1 3192 —19.4
1368 - 176 3344 —-22.7
1520 - 9.1 3496 -23.7
1672 —-10.0 3648 —25.6
1824 - 9.9 3800 —24.6
1976 —-14.1 3952 —26.8

results of the test gave an observed loud-
ness level (L, ) of 83 db for the ten
components acting together, and the
calenlated londuess level (L., ) of the
same tone was 81 db. The probable
error of the observed results in the
tables is approximately *2 db.

In the next series of data, adjacent

ness level of adjacent eomponents was
10 db.

The next data are the results of tests
made on the complex tone generated by
the Western Eleetric No. 3A audiom-
eter. When analyzed, this tone was
found to have the voltage level spectrum
shown in Table XIV. When the r.ms.

105

/"\

100 74

/|

N

L4
o

INTENSITY LEVEL PER VOLT
3 2

70

%350 500

FREQUENCY IN CYCLES PER SECOND

1000 5000

Fig. 13. Calibration of receivers for tests on the No. 3A audiometer tone.
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Fig. 14. (A to D)—Loudness level reduction tests on the No. 3A audiometer tone.

voltage across the receivers used was
unity, that is, zero voltage level, then
the scparate components had the voltage
levels given in this table. Adding to the
voltage levels the calibration constant
for the receivers used in making the
loudness tests gives the values of B for
zero voltage level across the receivers.
The values of 8 for any other voltage
level are obtained hy addition of the
level desired.

Tests were made on the audiometer
tone with the same receivers!! that were
used with the other complex tones, hut
in addition, data were available on tests
made about six vears ago using a differ-
ent type of receiver. This latter type of
recetver was recalibrated (Fig. 13) and
computations made tor hoth the old and
new tests, In the older set of data, levels
above threshold were given instead of
voltage levels, so in utilizing it here,
it was necessary to assume that the
threshold levels of the new and old tests
were the same.

Computations were made at the levels
tested experimentally and a comparison
of observed and calenlated results is
shown in Table XV.

The agreement of observed and cal-
culated results is poor for some of the

recent data at low levels and in the pre-
vious data at high levels indieates that
the observed results are not as aceurate
as could be desired. Because of the labor
involved these tests have not heen re-
peated.

At the time the tests were made sev-
cral years ago on the No. 3A Audi-
ometer tone, the reduction in loudness
level which takes place when certain
components are eliminated was also de-
termined. As this can be readily caleu-
lated with the formula developed here,
a comparison of observed and caleulated
results will he shown. In Fig. 14A, the
ordinate is the reduction in loudness
level resulting when a No. 3A Audi-
ometer tone having a loudness level of
42 db was changed hy the insertion of
o filter which eliminates all of the com-
ponents above or helow the frequency
indicated on the abscissa. The observed
data are the plotted points and the
smooth curves are ealeulated results. A
similar comparison is shown in Figs.
14B, ' and D for other levels.

This completes the data which are
available on steady complex tones. It is
to he hoped that others will find the
field of snfticient importanee to warrant
obtaining additional data for improvinﬂ

L e testing the method of measuring and
11 See Calibration shown in Fig. 1. caleulating loudness levels,
TABLE XV

A. REeceNT TesTs ON No. 3A AUDIOMETER TONE

R.m.s. Volt, Level....| =38 | —55 | —-59 | —-70 | -5 | —78 | —80 | -87 | —89 |—100|—102
Lobe. - cvvveenvn.. 95 | 85 | 79 | 61 | S6 | 41 | 42 | 28 | 22 2 2
Leate.ovvvvvnenn. 89 | 74 | 71 | ST | 49 | 44 | 40 | 28 | 25 7 4
B. Previous TeEsTs ON No. 3A AUDIOMETER TONE
R.m.s. Volt. Level +10 | -9 —40 | —49 —60 —-69 -91
Lovae: v vvvvinnnn. 118 103 77 69 61 50 2
Tcale. s v evveonnnnn 119 103 82 73 56 41 6
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THE ORIGINAL

KT66

The name
GENALEX on the
tube and carton is
your guarantee
that you are buying
the original

KTé66 world-
famous power
tetrode, often
referred to as the
finest audio tube
ever made! The
GENALEX KT66 is
the hallmark of the
finest amplifiers.

It is original
equipment in the
famous HEATH
ULTRA LINEAR
AMPLIFIER KIT,
No. W-5M. Identical
pins and comnections
at 6L6 tubes.

Only $3.50 net

For complimentary
fact sheet, write Dept. XAl8

BRITISH INDUSTRIES CORPORATION

Port Washington = New York

TAPE RECORDERS
AND

TAPE RE'EIDRDERS
A
TAPE RECORDING

- ok ]
a f=um | TAPE RECORDING
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v L7
e
G. E fuprsa, Harold D. Weiler
oy 1

A Author of

W T ﬂ *High Fidelity Simplified”
The first complete book for the home recordist. Tells why, how,
and what in easily understood language—not too technical, yet
technically accurate. Covers sound, room acoustics, micro-
phones, microphone techniques, editing and splicing, sound
effects and how to make them, maintenance, and adding sound
to slides and home movies.

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

Please send me .......... copies of Weiler's TAPE RECORDERS AND TAPE RE-
CORDING. | enclose check [J money order [J. Paper cover, $2.95.
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Iu view of the complex nature of the
problem this computation method can-
not he considered fully developed in all
its details and as more accurate data ac-
cumulates it may he necessary to change
the formula for b. Also at the higher
levels some attention must he given to
phase differences hetween the compo-
nents. However, we feel that the form
of the equation is fundamentally correet
and the loudness funetion, (. corre-
sponds to something real in the me-
chanism of hearing. The present values
given for G may he moadified slightly,
but we think that they will not be radi-
cally changed.

A study of the loudness of complex
sounds which are not steady. such as
speech and sounds of varying duration,
is in progress at the present time and
the results will he reported in a second
paper on this subject.

APPENDIX A, EXPERIMENTAL METHOD
OF MEASURING THE LOUDNESS LEVEL
OF A STEADY SOUND

A measurement of the loudness level
of a sound consists of listening alter-
nately to the sound and to the 1000-cps
reference tone and adjusting the latter
until the two are equally lond. If the
intensity level of the reference tone is
L decibels when this condition is reached,
the sound is said to have a loudness level
of I decthels. When the character of
the sound heing measured differs only
slightly from that of the reference tone,
the comparison is easily and quickly
nade, hut for other sounds the numerons
factors which enter into a judgment of
equality of londness hecome important.
and an experimental method shonld he
used which will vield results typieal of
the average normal ear and normal
physiological and psychologieal condi-
ditions.

A variety of methods have heen pro-
posed to aecomplish this. differing not
only in gencral classifieation. that is,
the method of average error. constant
stimuli. ete.. but also in important ex-
perimental details sneh as the control
of nonise conditions and fatigue effeets.
In some instances unique devices have
heen used to facilitate a ready eompari-
son of sounds. One of these, the alter-
nation phonometer,!? introduees into the
comparison important factors such as
the duration time of the sounds and the
effect of transient conditions. The merits
of a particalar method will depend upon
the circnmstances under which it is to
he used. The one to he deseribed here
was develaped for an extensive series of
Iahoratory tests.

12D, Mackenzie, ‘‘Relative sensitivity
of the ear at different levels of loudness,’’
Phys. Rev. 20, 331 (1922),

TO BE CONCLUDED
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IMPROVED LOUDNESS CONTROL

(from page 30)

amplitude. The superiority of the pro-
posed circuit is that the change to gain-
control operation can be made in this
wanner at any loudness level without
changing the widfrequency level (ice.
the apparent loudness) by more than
cne db.

It is noted that the response of this
circuit closely approximates the Fletcher-
Munson contours only over a loudness
range of 40 db. No apology will be
made for this limitation, as the more
complicated eircuits previously described

cuits. In general. it is good practice to
place near the output those circuits that
cuphasize low frequencies (or reduce
highs). while high-frequeney boost (or
bass cut) should be located near the in-
put. The reason for this rule is as fol-
lows. By far the greatest part of the
distortion components developed in an
amplifier are at higher frequency than
the signal.  Accordingly. a  treble-cut
(bass-hoost) network at the output will
reduce the distortion-to-signal ratio,
while a treble-boost (bass-cut) circuit

. 2
Fig. 3. Frequency | 1 — —
response of a two-  Jw - A
stoge integrating (Z) h
network, - 1B /I
o
o

)

FREQUENCY IN CYCLES PER SECONO

do no better, More serious, perhaps, is
the fuct that the total range of variation
is lmited to some 60 db at high and
widdle frequencies, and to 20 db at low
frequencies. However, sinee this range
represents the difference in loudness be-
tween a lion's roar and the baekground
noise of a yuiet residence,! the limitation
is probably of wminor siguificance. 1f a
further range of variation is desired, the
wontrol can be supplemented with the
stepped  attenuator shown in Fig. 4,
which will provide a 0-20-40 db varia-
tion in loudness level. The attenuator
should be separated from the master
loudness control by an isolating ampli-
fier.

No treble compensation is included, as
the Fletcher-Munson curves have all very
nearly the same shape at the high-fre-
queney end. and the author prefers to
effeet this correction by means of a
scparate tone control. However, if it is
desired to explore the possibilitics of
adding high-frequency compensation, R,
and/or R; can be shunted by capacitors.

Circuit Location

As a matter of general note, the
amount of distortion generated in an
amplitier can depend materially on the
loeation of the frequency-scleetive cir-

s Referenee Data For Radio Engineers.”
Second Edition, Page 177,

AUDIO e
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will accentuate all distortion fed into it.
However, extreme bass cut should not be
incorporated so early in the cireuit that
lrum becomes appreciable.

The loudness control, which is essenti-
ally a bass-boost cireuit. should there-
tore be placed as near the amplitier
output as other ecireuit considerations
will permit. Unfortunately, the control
must usually be located near the input,
to avoid overloading the  suceceding
stages. The answer, of course, is to seck
the best compromise. It goes without
saying that no frequency-selective cireuit
should be expected to function properly

b3
S8
<o
<~ POINT A
-~ 1]
" SEE
d 48 T |2
w28 nIs 2
2 S 3Go - 3
b lad b3 Ry € <
o < #Rs S,
INPUT YWWA—TWWW ‘,E
47057 Meg.[ 0.1 Meg. &
3 3
R4 ‘:§ =
$°
o] C2 QurTPUT
0.l | o1 ? I

Fig. 4. Loudness control converted to o
stepped ottenuotor circuit, the type more l
commonly known os o “contour control.” |
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Equip for stereo

at Leonard Radio

with . . .

madison
fielding

THE MADISON FIELDING
SERIES 320

40 WATT STEREOPHONIC
AMPLIFIE

PRICE $169

2 complete amplifiers on one brilliantly

engineered chassis, together with
fufly integrated prumphﬁers Provi-
sion for phonofraph or tape-head play-
back, both fully equalized.

Individual controls for each section as
well as a master volume control for
adjusting stereo program levels. Dual
magic eye takes the mystery out of
level-setting. In addition to its sterec
application, this versatile duoc-ampllifier
wlll serve in monaural use as a com-
plete electronic crossover system to
feed separate woofer and tweeter com-
binations

THE MADISON FIELDING
SERIES 330
FM-AM MULTIPLEX TUNER

PRICE $129%

2 complete ultra-sensitive tuners on
one compact chassis. The AM and FM
tuners of this unit can be used indi-
vidually, in single channel operation
OR at the turn of a switch, both sig-
nals are available slmultamously for the
latest  stereophonic  broadcast tech-
niques,

rmits  later

Special Multiplex output
vanced form

adaptation of the most
of sfereophomc recephon Exclusive
Dual ‘‘stereoscopic’® tuning indicator
enables proper center-of channel tun-
ing of both signals simultaneously.

Mail & phone orders filled
25% deposit, balance C.0.D.

EQHAHD RADIO, INC.
BT vork 7 N.Y  COmlands 7-0013
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No. 110
HANDBOOK OF SOUND REPRODUCTION

by Edgar M. Villchur

Right up to date, a complete course on sound reproduction.
Covers everything from the basic elements to individual
chapters of each of the important components of a high fidelity
system. $6.50 Postpaid.

“AUDI0

bookshelf

No. 111
Revised Edition
ELECTRONIC MUSICAL INSTRUMENTS

by Richard H. Dorf
In one large volume, here are all of the intricacies of the clec-
tronic organ and smaler instruments. Construction drawings
and details of the author’s own Electronorgan plus commercial
models such as the Aller, Baldwin, Hammond, Connsonata, etc.
$7.50 Postpuid.

A convenient service 1o AUDIO
readers. Order your books
leisurely by mail—save time and
travel, we pay the postage.

A S——— A T—————SE

No. 113
Revised Edition
WHAT TO LISTEN FOR IN MUSIC

by Aaron Copland
Deems Taylor says...'The best

hook of its hind | have ever seen.”
With this book. which has brought
greater listening pleasure to thou-
sands, you will lcarn hhow to listen
from a composer's point of view.
If you love music, you will love
this book! £3.95 Postpaid.

No. 112

TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording hy the author of
High Fidelity Simplified. Easy 10 read and lcarn the
techniques required for professional results with home

recorders. Covers room acoustics, microphone tech-
niques, sound ctlects, editing and splicing, etc. Invalu-
able to recording enthusiasts. Hard Cover $3.95. Paper
Cover 32.95 Postpaid.

No. 115
McPROUD HIGH FIDELITY OMNIBOOK

by C. G. McProud

Prepared and edited by C. G. McProud, publisher
of Audio and noted authority and pioncer in the
ficld of high fidelity. Contains a wealth of ideas.
how to’s, what 10's and when to’s. written so plainly
that both engineer and layman can appreciate its
valuable context. Covers planning, problems with
decoration, cabinets and building hi-fi furniture. A
perfect guide to help you plan. arrange and select
components for a hi-fi system. $2.50 Postpaid.

No. 114
Revised Edition
THE NEW HIGH FIDELITY HANDBOOK

by Irving Greene and James R. Radcliffe

With Introduction by Decems Taylor who says
“...Messrs, Greene and Radcliffe, two gentlemen whose
knowledge of hi-fi is only slightly less than awesome
. .= Read it through, and vou will arise full of knowl-
edge.” A complete and practicat guide on high fidelity:
covers planning, buying, assembly. installation, and
building hi-fi furniture. $§4.95 Postpaid.

No. 116
THE 3rd AUDIO ANTHOLOGY
by the editors of Audio Magazine
- A condensed library of essential high fidelity knowledge in one single
. N, volume. A valuable collection of the most useful audio techniques
. Eﬁq Y published in Audio Magazine ... the original magazine about high
Rt fidelity. 47 complete articles written by world famous authorities—
fully illustrated, with schematics, pictorial diagrams and photographs. v g @/

AUDIO Bookshelf $2.50 Postpaid.
RADIO MAGAZINES, INC,, Dept. A
P.O.Box 629, Mineola, New York

Please send me the books I have circled below. I am enclosing the 3 ‘_’;‘, 0
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All U.S.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders A 054 :4
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if it is plaeed within a feed-back loop.

Tt should bhe remembered that  the
published Fletcher-Mmnson contours rep-
resent the response of the “average’ ear,
and can bhe cxpected to deviate widely
from the response of any individual ear.
Therefore. any painstaking attempt to
match the curves with mathematical ex-
actness would he a bit ridiculons, For
this reason. it is suggested that eompo-
nents of plus or minus 5 per cent toler-
ance would he quite satisfactory.

It it is desived. the impedance level of
the cireuit ean be raised or lowered,
without affecting the response of the
control. hy multiplying all resistors by a
common factor, and dividing all capaci-
tor valnes by the same faetor. The limits
of variation are set, of course, hy cir-
cuit eonsiderations—the amount of load-
ing of the previous stage that ean he
tolerated, the impedance to be presented
to the succeeding stage. the susceptibility
to hum pickup and so on, Zz

RECORD REVUE

(from page 53)

Rimsky-Korsakoff: Lle Coq d'Or
Golden Cockerel) (complete).
Russes Orch,, Horvath,

Concert Hall XH 1512

The revived cConecert  Hall label, under
Crowell-Collier management (C-C Clubs). has
snared this orchestra for ballet recordings in
cooperation with something called the Inter-
national Batlet Guild, dedieated to the preser-
vation of batlet and in particular the famous
Diaghilev tradition, Here ix the complete seore
of a batlet that we ordinarily hear only in
the usnal concert excerpts:; and once more,
the pleasure in the discovery of the whole
mngic, familiar and unfamiliar, is great for
home listening. Indeed, thix particular bit of
Rimeky goes up a lot in the estimation as one
finds out how it originally was supposed to
sound.

In this performance
orehestra, wherever it may be. plays most
anceably and with fine musicianship: the
musi¢ would scem to be familiar enough to
the players, as well ag the dancing that goes
with it. Or perhaps it ix merely a well-known
style, for an experienced hallet orchestra. Nice
recording in the sound, big and rather close,
though there is some distortion in louder
parts as [ hear it,

(The
Ballets

the Ballet Russes

Prokofiev: Romeo and Juliet (complete
ballet). Ballets Russes Orch., Bashich.
Concert Hall 2XH 1513 (2)

Here is another in the new Ballets Russes
scries—but, atas. it is a different kettle of
fish. Prokofieff (it can be ff or v). to be sure,
is in the tine of great Russian batlets and out
of the Dinghilev tradition: but evidentiy he
isn’t too well known by this orchestra—or
maybe the musie is just too hard.

Admittedly, the string parts in one of the
main themes go dreadfully high: but other
orchestras manage without trouble, The string
playing in this performance ix just plain
exeruciating and there are other bloopers and
falterings that mar the recording to a polnt
where 1 ean onty wonder how it came to be
issued. Nounds ltike a first-time run-through
by a very inexperienced orchestrn—which this

It's a lovely. sweet, warm ballet as well as
a stark one in many places and, aside from
the above, it gets a sympathetic treatment
here. The tempi are notably different from
some of tlie earlier concert recordings, notably
by the Boston Symphony ; maybe these dance
players are right,

Gluck: Alceste (ltalian version). Flagstad,
Jobin, etc. Geraint Jones Orch. and Sing-
ers, Jones. London XLLA 49 (4)

Monster athnms of this sort are enough to
floor any eritic but 1T played every bit of this
one—eight xsides—and foltowed 1the Itallan
and English text from beginning to end. It
was worth it

Flagstad isn't exaetly the ideal voice for
the 18th century Gluek from a musicological
viewpoint ; but if you let that bother you, you
will miss one more great appearance of the
grand lady and, moreover, you'tt miss a pres-
entation that gets to the heart of Gluck's
musie and drama, whether its style is per-
feet or no.

As always, much that Flagstad sings is
uneven, the coarse sounds inevitably mixed
with the lovely ones. She has trouhle “‘getting
started” : her old upward slide is as prevalent
as cver. But in the grand second act, where
she has the stage almost to herself and most
of the music, she is utterly moving—a very
great performance of musie requiring to the
last degree a noble musical mind and a tre--
mendous spirftual dignity.

Thix is the original [tallan version, com-
posed (in that paradoxical age) for Vienua
before Gluck moved to I’aris; its operatic re-
forms. real cnough at the time, seem mostly
insignifiecant to us today in the face of fts
far clearer adherence to the older traditions
of static, noble opera tragedy. (The French
version isx considerably rearranged, even to
the plot and sequence of scenes,)

With the musical know-how that is 8o lack-
ing in our own mixed performances, this pro-
duction eombines Flagstad with a French
feading tenor (the tenor was used in the
French version, though the original calls for
male castrato) and an English chorus and
orchestra for a suave and beautifully unified
perforinnnee. The choral singing, so extensive
in Gluck opera, is superb of its sort. Recording
is as good as always in London aperas. .4

50-WATT

(from

vesistanee of ahout 47000 ohms should
be connected in series with R,,.
With the test signal andible. the feed-
hback should be econneeted, and a note
made of whether the output is increased
ar deereased. If the teedback increases
the output, the eonneetions to the out-
put transformer must he reversed. If
the feedback deercases the outpnt, then
the connections are correet, and the
feedback may be permanently connected
with the extra resistance removed. This

AUDIO e JANUARY, 1958

AMPLIFIER

page 23)

method removes the risk of oseillation
and possible damage to the ontput tubes
and transformer,

Peiformance

The maximum power ontput of an
R-C coupled amplifier may he defined
as the maximum power obtainable with-
ont driving the output tubes to grid
current, and this is easily observable
on a 'scape. Under these conditions, the
output measured across varions dummy
resistance loads on the secondary of the

WWW atneidicaafadioRistery. com

DENTIFY...
TAPE RECORDIN

with Soundcraft Mylar* Base
Colored Leader Tape

Splice to both ends of your
tapes...professionals do! Pre-
vent disastrous torn or creased
ends . .. make the entire length
of your tape usable for record-
ing...absorb stress and strain
on the leader, at the start and
finish of reels ... make thread-
ing easier! Splice between
recorded sections to indicate
where any selection starts and
finishes. In 4 colors... gold,
blue, red, white... color code
your recordings! Use one color
for instrumental music...
another for vocals. .. identify
your tapes at a glance no mat-
ter how many times they are
wound from reel to reel! Ask
your dealer for Soundcraft
“Mylar” base COLORED LEADER
TAPES...write for Folder
RS57-2.

ceeves SOUNDCRAFT cox.-.

10 E. 52nd St., New York 22, N.Y.
W.Coast: 342 N.LaBrea.L.A.36.Cal.

®2a *DuPont T.m
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for the KT88

ol

Transformer Type 4N1

Capable of
full output of 50 watts
from 25—~ to 35,000~

PRIMARY
3.0009 C.T. tapped 43% and
9,

5%

SECONDARY
0.45Q, 1.8Q, 4Q, 7Q, 11Q, 16Q,
228 and 308 to handile 50 watts.

Open Type: 4N1
5V2 in.x4% in.x53% in. high.
Weight 14 % ibs,

Potted type: 4NI1C
5in.x 5V5 in. x 6 Y2 in. high.
Weight 15 Ibs,

A 100 w. model is available.

SAVAGE

TRANSFORMERS LTD.

The little company with
the BIG reputation
DEVIZES ¢ ENGLAND

Circle 74A

...without
Stereophonic Projection!

YOU MISS UP TO 90% OF TRUE
STEREOPHONIC SOUND WITHOUT ALt
OF THESE KARLSON FEATURES —

% Accurote Phasing and Full
Integratian of All Signals

% Llorge Dynamic Range for steep
wove fronts ot any Volume
Level

% Uniform Miuminotion of Listen.
ing Area to Make Stereo Sound
Effective at All Locotions

e R arlson

PATENTED* ENCLOSURE

vsu.".-e onl.y acoustical transducer capable of
providing criticol bination of performance
< h

fi y fo true
*Pot #2,816,619

ic Sound.

-
1
4 KARLSON ASSOCIATES, INC. 1
1 Dept. AES, 1610 Neck Rood, 1
H Brooklyn 29, N.Y. :
: NAME 1
1 [}
] o STATE !
1 ]
1 ADDRESS :
..
Circle 74B
74

WO866 transformer, is shown in Fig. 4.
An output of 50 watts is obtained with
an equivalent plate-to-plate load of
5000 ohms, and this corresponds with
this transformer to a secondary load
resistance of 10.7 ohms. For a 15-ohm
secondary load, the WO866 transformer
ratio gives a primary load of 7000 ohms,
and into this load 40 watts can be ob-
tained. With two 15-ohm speakers in
parallel an output of about 60 watts
would be obtained, with somewhat
greater distortion. Plate-to-plate loads
below 4000 ohms give increased distor-
tion and are not recommended. At fre-
quencies above and below 500 cps the
speaker Impedance is usually greater
than the nominal value, and the effee-
tive load 1s, therefore, higher.

Figure 5 shows the frequeney re-
sponse at a power output of about 1
watt into a load of 10.7 ohms. The level
response with the absence of peaks
over the whole frequency range from
10 to 100,000 eps indicates that the sta-
bilizing eircuits are very satisfactory
with an output transformer having the
characteristies described earlier. In con-
sequence the amplifier is completely
free of any tendency to parasitic oscil-
lation under drive. The tendeney for the
response to fall below 10 eps is typieal
of a stabilized amplifier with feedback,
and greatly assists low-frequency sta-
bility when a preamplifier is connected
to the same plate supply.

Maximum power is obtainable over
the audio band from 30 cps to over
20,000 ¢ps, (Fig. 6). The same figure
shows that at maximum power, second
and third harmonic distortion are each

less than 0.} per cent at 500 c¢ps. The
inereases at 100 and 5000 cps are the
results of the stabilizing circuits reduc-
ing effective feedback at high and low
frequencies. This, however, is a small
price to pay for the clean performance
resulting from good stability. The har-
monic distortion was measured up to
15,000 eps, and listening tests confirmed
the merits of the results shown. It
should also be noted that these figures
for distortion are measured at full
power over the whole frequency range.

Maximum power output is obtained
with an input drive of 0.5 volt rms. and
the hum level is =73 db with the input
open-cireuited, or better than -90 db
with the input short circuited. The feed-
back is 22 db at 500 e¢ps with a 10.7-ohm
secondary (24-volt output). For use
with load impedances other than this,
the feedback resistor R,, (4700 ohms)
should be altered in proportion to the
resulting output voltage.
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AMATEUR FILM EQUIPMENT

(from page 26)

rangement makes it possible, in record-
ing for the film, to record. for instance,
the background music withont interrup-
tion on track 1, while the spoken text
and the noises are recorded later on track
2. Recording faults on track 2 do not in-
fluence the recordings on track 1. This
arraugement greatly facilitates a sub-
sequent sound recording. In order to ful-
fill the funetions deseribed. Moviphon B
is equipped with an amplifier, which
can be switched to record and to play-
back. This amplifier, shown on Fig. 3, em-
ploys three transistors. A reetifier-type
level indicating meter serves for con-
trolling of the modulation, since, because
the maximum direct-current voltage is ap-
proximately 30 volts, a magic-eye tube
cannot be used. The bias and erase high-
frequency is supplied by an oscillator
which employs two transistors. The d.c.
voltage for the operation of the ampli-
fier and of the oscillator is taken from a
rectifier supply which. as previously men-

WWW. atneidsaatadioRistery.com

tioned, obtains its a.e. voltage from the
Movilux 8B. To permit double-track
operation. one record-play head each
and one erase head has been provided for
each track.
The Amplifier

The input of the amplifier is at low im-
pedance and arranged in such a manner
that the dynamie Zeiss Ikon Mikrophon
ZDM I1 can be connected directly. Full
modulation is obtained with 0.2 mv at
the input. At the output, the amplifier
supplies approximately 2 volts at an im-
pedance of 2000 ohws, which is sufficient
to feed a separate power awmplifier or a
radio receiver. The details of switching
can Dbe seen in the schematie, Fig. 4.

For sound recording the picture film
is placed in the projector and the tape
is placed in the recorder. Starting marks
guarantee finding the proper beginning.
Then the Moviphon B is switched to play
the desired track and the level is ad-
justed, as a trial. to the desired modula-
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tion. Now the Movilux B is started, and
Moviphon B runs at the same time. Now
the sound reeording can start. After one
track is finished, the other track is re-
corded in the same manner.

For reproduction. the film and the tape
are replaced in the machines. aligned at
the starting marks. so that they will he
reproduced in synchronism.

Finally. machines have bheen developed
in which the filin proper carries a mag-
netie sound track. There is no douht that
these machines are cspecially <imple in
their operation. beeanse the film contains
both picture and xound. Thus a different
running-off speed is ont of question.
hecause the deviee is a unit of pieture
and sound. However, at the present state
of the art, the reproduction quality does
not vet compare with the quality of a
tape machine with a speed of 334 ips.
The reasons are these: \With 8-mm films.
the film speed. in case a projection of 16
pictures per second is chosen, is ap-
proximately 23 ips. This speed is so
slow and the width of the sound track is
so limited that. in comparison with the
separately running tape. certain losses
of frequency response and dynamie
range cannot he avoided. The film meas-
urements are shown on Fig. 5. [n addi-
tion, it is disadvantageous to he foreed to
place the magnetic sound strip on the
comparatively stiff film, in comparison
with the use of a flexible magnetie tape.
It is a known faect that for the recording
and reproduction of high frequencies,
intimate contact hetween the sound ear-
rier and the magnetic head plays a de-
cisive part.

The quality obtainable at present will,

MAGNETIC COATING

C - " '."_A
DIMENSION INCHES MM,
A 0.031 mox 0.79 max
0.028 min | 0.7) min
B 0.002 mox{ 0.05 max
C 0.315 nom 8 nom

Fig. 5. Standard dimensions of an 8-mm
sound film.
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LOUDSPEAKERS
{gitiy/ Royal Sound ot POPULAR PRICES
10" Stentorian Universal Impedance Loudspeaker Model HF 1012V

Response: 30-14,000 cps.
Bass Resonance: 35 cps.
Power Rating: 10 W.
2 Ib. Alcomax magnet system:
12,000 gauss
1" Universal Voice Coil for 4, 8, or

Such regal presence . . . such "live performance’ sound . ..
worthy of a queen! W/B Stentorian speakers are part
of the high fidelity equipment on the Royal Yacht,

Britannia, of Her Majesty Queen Elizabeth {I.
Special
Stentorian Tweeter Model T-10 Aud;?&hlle

16 ohm use 2,000-16,000 cps., 5 watts, 212 Ib. Alcomax
W/B Cambric cone with mid-range Magnet System. List: $35.00, ¢ ¢« e ¢ o 0 o o s $20.95
stabilizers 8" Stentorian Loudspeaker Model HF 812U

Same specifications as Model HF 1012U ex-

Die-cast chassis e
cept 8” speaker with 50-12,000 cps. response

Loudspeaker cutout 9Va”

ist Price: $31.6 and bass resonance of 65 cps. List: 335.00. e
Input and output impedances: 16 ohms, Cross-
How is such high fidelity possible over at 3,000 cps. List: $16.60. . . . .. ... ... $ 9.95

at so low a price? Simple. The
Whiteley Electrical Radio Co.,
manufacturer of Stentorian brod-
ucts. is the world's hi-fi pioneer.
having made the first commercial
permanent magnet speakers in 1927,
They manufacture all speaker com-
ponents from permanent magnet
systems to cambric cones, and can
therefore assemble and sell their
speakers with maximum economy.

°T M Whetetey Electrical Radio Company

For complete details on these and other superior Stentorian
loudspeakers and audio accessories, see your dealer of write:

Barker Sales Company

996.8 Edgewater Avenue, Ridgefield, N. )., U.S.A.

Exclusive Sales Agents for U.S.A. and South America

|
|
!
1
|
|
|
|
|
L 0 !
Special Audiophile Net: $18.95 : Stentorian Crossover Unit Model CX30
|
|
|
|
|
|
|
|
|
|
[ Charter Member: Inst. of High Fidelity Mfrs., Inc.
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REVISED EDITION AVAILABLE ABOUT
January 15, 1958

ELECTRONIC
MUSICAL
INSTRUMENTS

By Richard H. Dorf
{AUDIO Library — Vol. 1)

Up-to-date information about:

e SCHOBER $7.50
o CONN Pustpaid
e MINSHALL
o THOMAS
o KINSMAN

e ORGAN TUNING
Customary discounts to dealers and distributors

If you missed the first edition, you're sure to want this new and revised second
edition. And even if you have the first edition you are sure to want the latest
information about the newest instruments. Order direct, Dept. E2, Rodio Magazines,
Inc., Mineola, N. Y.
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we are ashamed

¥ Made in England

to mention the price.’

New @ Coaxial 700 Series Mark 111

Some i rers are ash d to the
price becawse it is 50 h‘ﬁ . we hesitate be-
cause it is 30 low! We know that most Audio-
philes feel they bave to make a big investment
mﬂ a qua lty spesker. They spend bours
claims that look impressive on paper
but fall down severef' when translated into
performance. All we ask is that you close
your eyes and listen to the mljell{ of sound
that floats out of the R & A coaxial phenome-
mon. Compare it with others , . . or your pres-
ent epeaker. Your eyes will pop when your
dealer whispers the price to you—less than the
cost of 2 seats at the Met
8”7, 1 and 12“ Modeb—lll with
Alcomax 1f Aniso-tropic Magnet sys-
tems of 12,000 Gauss Flux Densities.
Buy it . . . try it . . . we back claims with
& money back guerantee. At all hi-fi dealers.

ERCONA CORPORATION
(Blectronics Div.
551 Fifth Ave Dept. 27, New York, N. Y.
In Canada: Astrel Electric Co., Ltd.
44 Danforth Road, Townlo 13

Circle 76A

GISSON GIRLD TAPE EPLICEIS

1. Semi.Pro 5P $ 1%
1. Junior rS-‘JR 450
1. Standard 15-4STD L5
4. De luxe T5-4DLX 11 50
E industrial (S sizes to 17} (net) 5500
ROBINS PHONO AND TAPE ACCESSORIES
& Splicing tape 571.500 s m
T Jockey CIo'h for Tapes 'CT 2 i
B, Tape Threader "
% AUD.O-FIL .AFSO(ne') nw
||:| Changer Covers cC-) 108
. Turntable Covers cC3 18
Ir DisClosures E10,12 (pkq) 1.30
11. Jockey Cloth for Records JC-1 (]
|4, KieeNeeDLE. ME.| [N -]
|5 Phono-Cushion, 107, 12 P10, 12 1,80
|4 Atomic Jewel 5.00

SE-90
At Dealers Everywhere

() ROBINS INDUSTRIES CORP.

Clecle 76B

without any doubt. be improved for tech-
nologieal reasons as the years go on.
Even today, it has reached the point
which is entirely satisfactory for most
amateurs.

In conclusion. it should be pointed out
that, with picture-sound combination
tilms, the relative locations of the picture
and the associated sonnd track are ar-
ranged on the film at a specifie distanee
from each other. This arises out of the
necessity  that, during the film perfor-
manees, the film must be moved inter-
mittently, while the sound track must,
of course, run continnously. Thus, with
S-mm films, the sound spot belonging to
a certain picture, is located 54 frames
ahead of the picture. This leads to difii-
culties when it becomes necessary to cut
a film whieh, for instanee, may have be-
come damaged at the perforations. The
svstem deseribed climinates this disad-
vantage completely. Z

AUDIO MIXER

(from page 28)

the preamp. A simple batf-wave, voltage-
doubler,  seleninm-reetifier  type  that
proved satisfactory in one case was used.
A full-wave eirenit which will result in
a lﬂ\\'(‘l ripple component is given in
Fig. 5. This is highly recomnended over
the lmlf wave type.

To reduee hum to a winimum a 50-
ohm hum-bucking potentiometer and 27
volts of bias were used in the heater
cirenit as shown in Fig. 5. The power
supply was construeted on a small sepa-
rate chassis and loeated as far as possi-
ble from the preamplifier chassis,

Hum was quite a problem when an
open trame power transformer was used
and the completed unit was housed in a
steel cabinet. Under these conditions
critieal orientation of the power trans-
former with respeet to the mixer trans-
former was required to reduce magnetie
coupling. 1t was necessary to use a com-
pletely shiclded power trausformer, a
well shielded mixer transformer and to
house the unit in an aluminum cabinet
with aluminum panel, All leads should
be as short and direet as possible.

The mixer shown in Fig. 1 was
housed in a very small eabinet, Although
it resulted in an extremely eompact unit,
considerable care was required in locat-
ing and orienting the transtormers. The
builder may minimize these problems
with the use of a wider cabinet to allow
greater  spacing  between  hum-eritical
component parts.

Although this is probably the most
inexpensive, practical eircuit for a ten
channel mixer it gives satisfactory per-
formance and is suitable for many ap-
plications.
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—CLASSIFIED—

Rates: 10¢ per word per Iinsertion for noncommereial
advertisements; 25¢ per word for commertlai adver-
tisements, Rates are net, and no discounts will be
allowed. Copy must be accompanied by remittance In
full, and must reach the New York office by the first of
the month preceding the date of Issve.

THE AUDIO EXCIIANGE has the largest
selection of new and tully guaranteed nsed
equipment. Catalog of used equipment on re-
quest. Audio Exchange, Dept. AR, 159-19
Hillside Avenuwe, Jamaien 32, N, Y. AXtel

TH77: 367 Mamaroneck Ave, White Plains,
Y. WH 8-3850; 836 Flatbush Ave. Brook-
lyn, BUckminster 2-5:300.

IHIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker rvice
70 Vesey St., New York 7, N. Y.

BA 7-2580

LOOKING
20 YO

FOR A CLEAN RESPONSE TO
Listen to the radically new
Raeon -7 15" foam-suspension  speaker.
Racon Eleetric Co., Ine., 1261 Broadway, New
York 1, New York.

FOR SALE: AMPEX 350, 350-2, 600, 601,

601-2, and A-Series, available from stock at
Grove ILFnterprises,  Roslyn, PPa., TUrner
T-4277.

Write to us before you buy any hi ti,
be glad you did, Immediate replies. Ke,
tronics, 120 Liberty St., New York 6,
EV 46071,

you'll
Elec-
N.Y.

RECORD U

Tape to dise,

Elcctronic  Assoctates,
Merion, 1.

TTING SERVICE
Write for literature and prices,
Dept. €, Box 91,

EARPHONE Binaural recorded tapes. Un-
usual 16-minute demonstration, $3.50, Stacked
or staggered. Free Catalogue. John  Paul

Jones, 6563 Maln St,, Lafuyette, Indiana.

AMI’EX maodel 01, single case portable re-
corder 10% reels, 74-10 ips full track. Ix-
cellent condition for $400.00. Write Voice of
Faith, Ine, P. 0O, Box 1315, Tulsa, Oklahoma,
Attention: Mr. L. R. Rex,

7727

"‘FIGHT
“HEART
\DISEASE

~
N

\
1

Give to your
HEART FUND
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PROFESSIONAL
DIRECTORY

‘( ‘HU[[‘FHDUU LECTRONICS

FaphD wr Lwe Lo Regeley Bater JATOR

Circle 77C

CANADA
High Fidelity Equipment
Complete Lines e Compilete Service

Hi-Fi Racofds Components
nd Accessories

gLECTRo -DOICE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO, CANADA,

Circle 77D

foaturing EM'%CE &

HIGH FIDELITY COMPOMNENTS

Circle TTE

HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.
Circle 77F

FHR
antenna systems

Nigh gals Broadband Yagl for max. somsitivily t5 both
TR md 300 oha lnpet. Omigned fur Yriupe FEB.

APPARATVS DIVELOPMENT CO.
Dept. € Wethersfield 9,

Circle 77C

PROFESSIONAL RECORDING SERYICE

Tapes made, copied, masters cut, processed,
prossings made — short runs our specialty —
al AMPEX 200's Telefunken & Alvec,
HYDROFEED Lathes, monofusion presses.
Components Corporation, 106 Main St.,
Denville, N. J. Phone: ROckaway 9-0290

Circle TTH

Representatives Wanted

HARTLEY PRODUCTS COMPPANY, manu-
facturers of Migh Fidelity speakers and
haffllex is neeking representation in the follow-
ing areas: New England, Southern California,
North Carolina, South Carolina, Georgia,
Tennessee, Michigan, Indlana, Kentucky, Colo-
rado, Washington, Oregon, and Missourl,
WRITE to Hartley I'roducts Company, 521
East 162nd St.. New York 51, N. Y.
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LETTERS

(from page 7)

varions nmannfaeturers’ produets ean uot
he answered. In many instanecs, choiee is
purely a matter of personal preference; in
others it would obviously he unfair to give
relative ratings to any equipment. To ques-
tions of choice, the reply must always he
no answer”,

(@) There will always be new develop-
ments, and  this .||;pl|0~: to high fidelity
equipment, automobiles, cosmeties, tootli-
paste, anld pastry flours. By buying com-
ponents vou can usually integrate new de-
velopments with @t minimum of cost, since
certain units will always he represented
and are almost eertain to he a part of any
new development, This applies to .mlplmerq,
record changers or turntables, tuners, pre-
amps, and speakers.

(b) For absolute top quality we should
choose tape for stereo; for convenienee and
lower cost, we shonld plan to accommodate
stereo dises (when they arrive),

(¢) We don't think so—for the mass
market—until 2 thoroughly workahle tape
magazine becomes  available, Those who
wiant the best will use hl[_’hqlllllt\ tape
machines: those who wiant convenience will
use dises, However, don't sell the dise short
—some of those we have heard are ap-
proaching present monaural LP's in quality.

(d) We have only a few on the market
80 far. but there is no reason why they
shouldn’t be equally as good in time as
present vacuum-tube equipment.

(¢) For many applications, yes. But they
are not likely to be so mucll better that
the vaenum fube will become obsolete.

(f) Yes,in time.

() Probably, although many manufae-
turers make stereo conversiong availalle at
not too great o cost. Prineipal loss would
be in having to serap one lead when you
convert.

(I) Unless you are able to design and
build all of the eqnipment, yon should get
the conversion kit offered by the manufae-
turer and follow his instructious,

(i) Few regular preamps have p(mtmn
for tape head input. Presumably there is
not sufficient demand at present. Further-
more, it would seem that (differences in
heads might nake it preterable to use a
tape playbaek preamp designed especially
for the machine.

(J) Not necessary if vou can get a suit-
able preamp with the facilities you require.
However, if vou want to dub from a phono-
graph ree rord, vou might find a combination
preamp limiting.

(k) Could, hut demand is probably not
sufficient. Read () again.

(1) Two channels—from souree to loud-
speaker—will probably always he necessary
for stereo repraduction, and’ naturally they
take up considernble room. l-‘urth(‘rmor(’
sinee i stereo system uses almost mnr\thmg
in duplicate, it can’t help but be more
expensive than a single system.

{m) No answer,

(n) One coull make out a good case for
biamplification, though there are some dis-
advantages too. Theory is good, however,

(0) Would depend on crossover fre-
quency, but the ratio for bass/treble am-
plifiers would be somewhere around 2 or 3
to 1; for three-wany systems, we would
suggest a hass-midrange-treble ratio of
ahout 3:2:2. In every ease it would de-
pend on efficiency of the woofer.

{(p) Four, two for each channel, assum-
ing a two-way speaker system. For a three-
wiy system, six amplifiers wonld be re-
quired—three  for the left channel and
three for the right. (Eb.) E
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QUOTATION

from
Che Audio League Report *

“We are now using the AR-1W as our reference
speaker.

“As a result of extensive listening and labora-
tory tests, we are of the opinion that the AR-1IW
is one of the cutstanding low-frequency repro-
ducers available to-day. it may weil be the most
outstanding. At any rate, we do not specifically
know of any other speaker system which is truly
comparable to it from the standpoint of extended
low frequency response, flatness of response,
and most of all, low distortion.”

¥Avthorized quotation 2255. For the com-

plete technical and subjective report on

the AR.1 consult Vol. 1, No. 11 of the

independent consumer periodical THE

AUDIO LEAGUE REPORT, Mount Vernon,
LY,

Prices for Acswslic Research speaker systems,
camplebe with cabinels, (AR-1 and AR-2) are
SE0.00 10 §194.00. Size s “baakshell." Libersd
sound Equip-

fure iz available from your loc
ment dealer, or on request frem:

ACOUSTIC RESEARCH, INC.

24 Thorndike St,, Cambridge 41, Mass.
Circle 77A

— PAY PART-BY-PART — HAYE FUN
Assembling the SCHOBER

ELECTRONIC

ORGﬁH in KIT form

‘NG spscuu.
TSKILLS
 NEEDED:-_

Now you can afford a real, fuli concert organ jusl
hike those made by the !oremosl organ manufac-
turers, Because over Iz the cost is saved when you
assemble 1t yourself. And t's REALLY EASY: only
24 separate units, all with printed circuits, and
detailed-to-the-smallest.step instructions. In add:-
tion, you purchase each of the 24 kts when you are
ready for 1t — and can afford «t.
You'll get a real kick out of putting the Schober
Electronic Organ® together — and then sitting down
and putling the stops for Strings, Trumpets, Clar-
nets, Diapasons, Flutes, etc. Electronic Percussion
optional; chimes available.

Compact CONSOLE

One of the many exclusive features of this excep-
tional organ is the handsome console, in a wide
variety of finishes. It is equally at home in a tradi-
tional or modern setting, and takes little more space
than a spinet piano.

Free Literature

Complete descriptive booklet and price list are
available on request. And, if you wish to hear the
glorious pipe organ tone of the Schober Electronic
Organ, a 10" long-playing demonstration recording is
available for $2. This is refundable when you order.
Write today and see what a fine instrument you ¢an
get at such a great saving

The SCHOBER ORGAN CORP.

2248 Broadway, New York 24, N. Y.
*Designed by Richard H. Dorf
Circle 778
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The worid’s finest

the .
Magnificent
Ferrograph

Model 3A/N

(portable)
with built in
speaker,
g 3%-7% ips
$379.50

hi-fi tape recorder
The ultimate in high-fidelity tape

recorders for home and professional use.
Dual-speed, dual-track FERROGRAPH

recorders are also available in custom

models (tape decks available,
from $195.) and with 7%
and 15 ips speeds. Independent field
performance tests rate Frequency
Response at + 2 db between 50 and
10,000 cycles with wow and flutter
less than 0.2% at 7% ips.

Quality standards have restricted our

production and unforseen demand may delay

delivery, write TODAY for literature.
ERCONA CORPORATION

(Electronic Division)
551 Fifth Ave,, Dept. 28, New York 17, N. Y.
In Canada: Astral Electric Co., Lid.
44 Danforth Road, Toronto 13
Circle 7T8A

for everything in hi'fi

GET THE MONEY-SAVING 1958

ALLIED CATALOG

sLLIED RADS

featuring the
world's largest
stocks of systems

T

SEND FOR IT

Here’s your complete money-saving guide
to Hi-Fi. Own a fine custom quality Hi-Fi
music system at no more than the cost of
an ordinary phonograph. See dozens of
ALLIED-Recommended complete Hi-Fi sys-
tems, plus the world’s largest selection of
nts (a lifiers, tuners, ch 8.
speakers, enclosures and accessories) |
Want to build-your-own?—see our exclu-
sive Hi-Fi kN1euT-K118. For everything in
i-F or everything in Electronics, get
2 1958 ALLIED Catalog

ALLIED RADIO A4Ehc,

ALLIED RADIO CORP. Dept. 17-A8 =

100 N. Western Ave., Chicago 80, lil. §
O Send FREE 1958 ALLIED Catalog 1
Name. !

Address.
]

muu—-—_—u——AJ

Circle 78B

City Zone State.
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1957 lIssues
Audio Magazine

Order Now*

LIMITED NUMBER
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U. S. DELIVERY ONLY

Send Order
and Remittance Today

Book Division
Radio Magazines, Inc.
P. O. Box 629
Mineola, N. Y.

*Immediate Delivery

WWW. ameidseadiadioRistorv.com

do you know

THE
FACTS
OF
LIFE

about cancer?
It's time you did! Last year
cancer claimed the lives of
250,000 Americans; 75,000 of
them lost their lives need-
lessly because they didn’t
know the facts of life about
cancer. 800,000 Americans
are alive today . . . cured of
cancer . . . because they went
to their doctors in time. They
knew that a health checkup
once a year is the best insur-
ance against cancer. Make an
appointment right now for a
checkup . . . and make it a
habit for life.
AMERICAN CANCER SOCIETY
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FOR OFFICE USE
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To make it just os easy os possible for AUDIO’s readers to subscribe, order books, get :
fturther information about the new products and the new literature mentioned in the pages |
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the pages of their favorite magazine because they have told us so. And we know that many
times one would like to have complete and thorough data about something he sees in these
pages, yet he considers it too much trouble to hunt up paper and envelope—not to

mention the stamp—and write o long letter detailing what he wants

to know. This is just as simple as we know how to make

it with the exceptian of stenciling each subscriber’s name

ond address on each of the postcards—an operation

which would be highly impractical from the printing

standpoint. But from now on, when you want more

information about something you have seen advertised

or mentioned in AUDIO you need only indicate it on

the appropriate card, print your name and address, and

drop it in the nearest postbox. We pay the postage, and it goes

without saying that we wouldn‘t include these cards if we didn‘t welcome your

pse of them. And, for the first time, you can enter your subscription without sending a penny

with your order—we‘ll bill you later. For books, we’ll have to ask for the money in advance,
but anly far books.

LIFE -

(FOREIGN - $10)

PLEASE ENTER MY SUBSCRIPTION TO AUDIO

(FOREIGN-$5)

1 YEAR-$4 ||2 YEARS-$7

GENTLEMEN:
NAME
ADDRESS

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

cIry

Readers have told us that they often want to
know more about some of the items men-
tioned in the New Products and New Litera
ture pages of the magozine, but that they
do nat want to take the time and effort to
write to each one of the sources individually
to get all the infarmation they need. As ¢
matter pf foct, in on average issue there
are usually ten items in the New Literoture
and between ten and fiftcen on
the New Products pages. It is conceivable
thot the average reader might want infor-

column.

mation on at least ten of these items, since
they are selected with the interests of most of
AUDIO’s readers in mind. Thus one would
hove to hove ten cnvelopes, ten sheets of
poper, and ten three-cent stamps, togcther
with the need for writing the ten lctters
and inscribing each with name and address.
We do it all for you, assuming that you are
willing to circle the items about which more

informotion is desired and to write your name
and address once. We will forward your
inquiries to the organization involved, and
you will receive the data you want with onfy
one inquiry. Isn’t that as simple as A 8 C?

In just the same way you can get more in-
formation obout any product that is advertised
in the pages of AUDIO. Nate the page on
which the advertisement appears and circle
it on the back side of this card. When there
are twa or more ads on the same page, the
page number is followed by a letter, and the
designation appears under eoch individual
odvertisement. Write your name and address
clearly—someone has to decipher it—and it
is a goad idea ta mark the card for all the
information you want the first time, for there
is only one card in each copy of the maga-
zine. Of course, subscribe to
two copies.

you could

WWW. akrerieaniadiahistery.com !
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United States

First Class Permit No. 142, Mineola, N. Y.

BUSINESS REPLY CARD

AUDIO

P. O. Box 629
Mineola, N. Y.
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I for$ in full poyment any effort on your part to locate one
o ! on the newsstands or at your jobber's,
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? c l O ELECTRONIC MUSICAL INSTRUMENTS mark the appropriate boxes with crosses,
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about the product or to get the literoture
described is to circle the oppropriote
number, add your nome ond oddress ond
moil it to us. We'll do the rest, ond you
moay be sure that we’'ll be prompt becouse
we are just as anxious for your inquiries

PPPBPPBP > New Literature item, or about any product advertised in these pages.
] ] ] ] ] ] ] ] ]
sisnssm=0
w TXXXITX
CI I e (e SIS At the end of each item of New Litera- preciate hearing about them. To get
ture, New Products, or Equipment Re- more information obout the products
[aXAKAl views you will notice a letter ond o num- thot are odvertised in eoch issue of
Aol i P ber—the letter indicotes the month ond AUDIO—use the same cord. Circle the
the number indicotes which item it is. number of the page on which the od-
All you have to do to get full information vertisement appears. When there are

two or more ads on o page, eoch one
has under it o notation such as Circle
230, Circle 48b, or Circle 76c ond the
same numbers appeor on the cord. Num-
bers C-2, C-3, ond C-4 refer to the
covers—C-2 is the inside front cover,

(8561 ‘1 AVW ¥314V Q¥VD SIHL 3SN 1ON OQ 3Sv3ld)
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() () () (N B T S 3 to get to their destination os you ore— C-3 the inside back cover, ond C-4 is the

NOOhWN =00 = ond besides, we don’t have room enough outside bock cover. SB is “The Sounding
around the office to accumulate o lot of Boord.”

322285234 cords. Circle one item, if you wish, or

VWNOCOHLHLNM=O0 oll of them—we’ll carry on from there. The only way to derive any benefit
This whole system brecks down if there from this service is to use the cord for all

NN NN NN N | is o charge for the New Literature de- the information you wont. We think you

odTgw w—=0 , scribed, so if you con suggest any im- will find this new system more convenient

provements in this service, we would op- and thot you will use it more oand more.
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the
ALTEC

Biflex

Greatest Available Value in High Fidelity Loudspeakers

Biflex loudspeakers are the result of the practical
application of a new principle in loudspeaker design
developed by ALTEC. The speakers have an eflicient
frequency range far greater than any other type of
single voice-coil speaker and equal to or exceeding the
majority of two or three-way units. This truly amazing
frequency range which is guaranteed when the speaker
is properly batlled, is the result of the ALTEC devel-
oped viscous damped concentric mid-cone compliance.

This unusual compliance serves as a mechanical
crossover, providing the single voice-coil with the
entire cone arca for the propagation of the lower fre-
quencies and reducing the area and mass for the more
efticient reproduction of the higher ranges. Below 1,000
cycles per second the inherent stiffness of the Biflex
compliance is such that it effectively couples the inner
and outer scctions of the cone into a single integral
unit. The stiffness of the compliance is balanced to the
mechanical resistance and inertia of the peripheral
conc section so that the mass of this outer section effec-
tively prevents the transmission of sounds above 1,000
cycles beyond the mid-compliance and the cone un-
couples at this point permitting the inner section to
operate independently for the reproduction of tones

415A

Guaranteed
Frequency Range:
30-14,000 ¢ps
Price: $63.00

412B

Guaranteed
Frequency Range:
40-15,000 ¢ps
Price: $51.00

408A

Guaranteed
Frequency Range:
60-16,000 cps
Price: $29.00

ahove 1.000 cvcles. Proper phasing between the two
sections 1s assured by the controlled mechanical resist-
ance provided hy the viscous damping applied to the
mid-compliance.

In cach of the three Bitlex speakers this outstanding
cone development is driven by an edge-wound afumi-
num ribbon voice-coil operating in an extremely deep
gap ot regular flux density provided by an Alnico V
magnetic circuit shaped for maximum etliciency.

Bitlex speakers are perhaps the only true high fidelity
single voice-coil speakers made, and can be considered
to fill the complete speaker necessity for any system or
as the bass speaker component for more comprehen-
sive systems intended to cover the entire audio
spectrum. Ask to hear these outstanding speakers at

P ALTEC

ALTEC LANSING CORPORATION, Dept. 1A
1515 So. Manchester Avenue, Anaheim. Calif.
161 Sixth Avenue, New York 13. N Y.

vour dealer’s.

Write for free catalogue

TUNERS, PREAMPLIFIERS, AMPLIFIERS, SPEAKERS, SPEAKER SYSTEMS, ENCLOSURES

WWW atmericearadioRistery cont
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g/ec'mho%ﬁ:;@ DYNAMIC MICROPHONES |

OUT-PERFORM
ALL OTHERS for
P.A. and RECORDING!

new acoustic principle — VARIABLE D acclaimed the
most significant microphone development in 20 years!

Because of their durability and uniformity of response, dynamic micro-
phones are almost universally used by recording studios. Electro-Voice
dynamic microphones are a triumph of electro-acoustics in the recording,
P.A. and general purpose fields. One of the many reasons for this is the
Variable D principle which employs three distinct sound entrances, with
acoustical filters; achieves flat response and excellent back cancellation
while eliminating boominess caused by close talking—and susceptibility to
shock. That’s why those who want true fidelity, life-like recorded tape

choose Electro-Voice dynamic microphones.
L ey "l Utilizing the revolutionary Variable D, this high-fidel-

ity cardioid dynamic brings broadcast quality to tape
. recording and the P.A. and general purpose field.
Proper placement of microphone stops unwanted
sounds, gives accurate, natural pick-up of voice and
music. Unprecedented ruggedness largely eliminates
possibility of accidental damage.

Indestructible Acoustalioy diaphragm and precision
manufacture assure long-life and dependable perform-
ance, Frequency response: 40 to 15,000 cps. Pressure
cast case. Chrome finish. 18’ cable. Size: 7-3/16” long,
17%” diameter. Net weight: 1 lb. 10 oz List price:
$85.00 (less stand).

© E-V MODEL 664

& E-V MODEL 636

This model brings style and quality to the recording
and public address fields. Slim and trim—only 1%3” in
diameter x 1014~ long — it greatly reduces recording
staging problems. Irequency response: 60 to 15,000
cps, essentially flat. Adjustable impedance. Gold or
satin chrome finish. On-off switch standard equipment.
Net weight: 15 oz. List price Chrome Finish: $72.50
(less stand).

© E-V MODEL 623

Excellent for both speech and music, its small, slim
size makes it inconspicuous and easy to handle. Swivel
mounting permits tilting microphone through a §7°
arc toward the sound source. Acoustalloy diaphragn.
Frequency response: 60 to 12,000 cps. Satin chrome
finish. Net weight: 1 Ib. List price: $57.00 (less stand).

aEe
© E-V MODEL 630
N

This is similar to Model 623 in performance charac-
teristics but is traditionally styled. Frequency re-
sponse: 60 to 11,000 cps. Satin chrome finish. Net
weight: 1 Ib. List price: $52.50.

EleclhoYoree

ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN

Your tapes will have a new #

depth of realism when you re.
cord with Etectro-Voice 1lh.
Pidelity Dynanie Microphones!

See your E-V hi-fi dealer today. Write for
“The ABC's of Microphones,” Booklet A8I

wWW\\ . asnerteaniadikahigstory.com
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