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POWER

THIS is the new Bogen Stercophonic Dual Amplifier-Preamplifier. With this single unit you can :
preciscly control all stereo sonrces (tapes, FM-AM radio broadeasts and the exciting new stereo :
discs!) and feed them through the self-contained dual 12-watt amplifiers to vour stereo speakers. :

When vou play monaural program sources, you have a total of 24 watts of power available for :

your speakers. Ask your Bogen dealer to tell you about the exclusive “Spcaker Phasing Switch” :
which eliminates the “hole-in-the-middle” effect that sometimes occurs in stereo. See and hear -
the DB212 today .. .stereo hi fi by Bogen, the world’s most experienced high fidelity manu- -

facturer. Chassis price: $115.00. Pearl grey enclosure: $7.50.

David Bogen Co.,Paramus, N. J. * A Division of The Siegler Corporation

HIGH

DB212: odutput Power: 24 watts (two 12-watt channels).
Peak Power: 43 watts. Harmonic Distortion: 0.5% at rated output;
less than 1% at 28 watts. Frequency Response: 20 to 20,000
cycles, == 1db. Sensitivity: tuner, aux, high tape — 0.25 v; mag,
low tape — 8 mv. Noise and Hum (referred to rated output):
tuner, aux, high tape — 80db; mag, low tape — 55db. Dutput
Impedances: 4, 8 and 16 ohms. Tone Controis: Bass (60 ¢)—
~+10db. Treble (10 kc) — *=8db. Equalization: Tape (Std NARTB),
Phono (RIAA). Controls: Selector (four positions: tape, phono,
radio, aux). Function (Monaural: Channel 1, Channel 2, Channels.
1 & 2; Stereophonic: normal, inverted). Volume. Bass. Treble.
Hi Filter (flat, 4 kc). Lo Filter (flat, 100 c). Speaker Phasing 2
positions). Power (on-off).

ogen

FIDELITY

... because it sounds better

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

Pundding B

The

~ Quality-Endorsed

o

Products
of the

B.1.C.
GROUP

In response to many suggestions, we present a convenient listing
of BIC products, including the newest additions, that you
will Aind at leading parts distributors and sound departments
throughout the country . . . every one fully guaranteed, with
service facilities and spare parts available at all times.

TEAR OUT AND CARRY THIS CARD
WITH YOU WHEN BUYING

GARRARD

Model 301

Professional 3.speed transcrip-
tion turntable. Each speedvar-
table and adjustable. Each
player with its own inspection
report.

GARRARD

Model RC88

World's finest record changer
Automatic and manual opera
tion. True-turret drive . . . no
belts. 4-pole motor. Foolproof
pusher platform.

ol

[}
q ]
ol GARRARD
Model RC98

The Super Changer! All RC88
features PLUS continuous +
or — variable control on each
speed.

NEW ! GARRARD

Model RC121/Mark 11
Mixer Changer . . . instantly
convertible to manual opera-
tion, Garrard's most compact,
economical unit. 4-pole motor.

NEW ! GARRARD

Model T mk 11

An especially efficient 4-speed
manual player with the basic
features of the advanced
Garrard changers. Automatic

start-stop.

| ]

NEW ! GARRARD

TPA/10
% Precision Transcription tone
. e ) arm fullyadjustable for length
& B {(12” to 16”) and tracking

¥ angle; professional quality

performance; beautifully

styled ; takes any cartridge.

| ]

LEAK

3 new amplifiers

2 new preamplifiers . . .

with greater power, greater
control flexibility, greater eye

¥ appeal ; same unmatched Leak
i quality . . . only 0.19% dis-
tortion.
-~
| :
GENALEX

KT66-2729 Tubes

The original KT66, Britain’s
famous power-amplifying tet-
rode . . . and the original
Z729 low-hum iniut tube.
NEW ! KT88 — high power,
low distortion amplifying tet-
rode.

e ———————— e~ e~ ——— —~———cut along dotted line and saVe ——— — — —— — — — e

WWW. ameidcaanadioRhistery.com
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WHARFEDALE
Loudspeakers

Built underthe personal super-
vision of world-famous_ engi-
neer, G. A. Briggs. Unique
soft suspension of cone.

NEW! WHARFEDALE
_ SFB/3
> 3-way speaker systems insand-
filled baffle . . . ready to play
. . custom designed by G. A.
Briggs . . . same system in
two cabinet styles.

NEW'! WHARFEDALE
AF/10 x AF/12
ENCLOSURES
Designed by G. A. Briggs for
speciic Wharfedale speakers
. incorporate acoustic filter
. . 3%” hardwood through-
out ; beautifully finished!

n
BOOKS BY

o G. A. BRIGGS
‘Loudspeakers,’’ "'Sound Re-
production,”” ‘‘Pianos, Pian-

ists and Sonics,”” and new
book ‘‘High Fidelity, the Why
and How for Amateurs.’

NEW'! R-] ENCLOSURES
(Floor Models)

The original small space loud-
speaker enclosures. Patented
RJ design principles. Full,
smooth bass; unobstructed
highs. Available finished or
unfinished.

. il

77

-

NEW ! R-] ENCLOSURES

(Single & Double

Shelf Models)

'Maximum Bass; Minimum
Space’ Thrilling pertormance
from any loudspeaker be-
cause of patented design. Now
also available in rich Mahog-
any, Walnut or Blond finishes.

RIVER EDGE
"“"Customized’’

Cabinets

Equipment and loudspeaker
c;t)inets with panels cut to fit
components of all manufac-
turers.

N
N\

RIVER EDGE

"‘Series 100"

‘Do-1t-Yourself’

Kits, and assembled, but not
painted units. Birch hard.
wood, takes fine furniture
finish.

She

S. G. BROWN

High Fidelity

Head phones

Internationally famous for pre-
cision, sensitivity, fine work-
manship and ruggedness.

ERSIN 5-CORE
MULTICORE

SOLDER

World's finest cored solder,
made with exclusive Ersin
Flux . . . non-corrosive, extra
active.

T T T T T i British Industries Corporation
Port Washington, N. Y.
Dept. AE18

Please send literature on......

[
|
For illustrated |
literature on |
any of the i
BIC compo- e
nents, mail |
this coupon. | Name.
i Address . -
1 City.... i Zone . State.
i

WWW. asnefieaatadiahistarv.com


www.americanradiohistory.com

MAY, 1958 VOL. 42 No. 5 I
Successor to RADIO, Est. 1917, ' for Ultimate Flde“ty

aDID |

ENGINEERING MUSIC SOUND REPRODUCTION

C. G. McProud, Editor and Publisher
Henry A. Schober, Business Manager

Harrie K. Richardson, Associate Editor

. - [’ * i -
Janet M. Durgin, Production Manager Soustaneing hon-
solicited, by most
5 . 5 recogmized testin.
Edgar E. Newman, Circulation Director VR organtzatsons.

Sanford L, Cahn, Advertising Director

*MEMBER- Special Representative—
:’{"J‘A"'V“ H. Th'orpe Covington,
> G 814 Lincoln St., Evanston, I,
& D Avis 8-8874

Mid West Representative—
Sanford R. Cowan, 300 W. 43rd St.,
New York 36, N. Y.

West Coast Representative—

James C. Galloway
6535 Wilshire Boulevard, Los Angeles 48, Calij.

QI‘G“ i

et

CONTENTS No matter what your source ¢f music
Audioelinie—Joseph Giovanelli .. e . B 2 —FM, your own discs, or tape—you
Letters e I I . 6 will enjoy it at its best coming from
Audio KTC—Edward Tatnall Canby ... ... e e 12 Sherwood'scomplete home musiccenter
Editor’s Review ... . e e .. 16 | .. most honored of them all! Sherwood
The Use of Twin-T Networks—Norman H. Crowhurst . B 19 | tuners for exarple . ..

The Compatible Stereophonic Record—DPeter €. Goldmark, Benjamin B. Bauer, |

and William S. Bachman .. 26 F”_S_t to achieve under °ﬂe_mi.°f°‘/.°|t
Simple Transistor Tester—Richard S. Burwen . . 30 sensitivity for 20 db FM quieting in-
Adapting a Garrard Changer to Sterco Pickups ... B 32 ‘ (C)rtilsresirfltaélr(t)gnrtarflgjt:lor:sve'r iﬂ?d’:”t?-
A New System of Sound Recording—From the Archives of Bell Telephone AERT “Fea[;her-Ray” tuningmeye auto?
Laboratories—H. C. HFarrison ... ... — e 34 matic frequency- cortrol fIywhe;-:‘I fun-
Equipment Review—RLH loudspeaker systems—Scott Stereo Adapter ... ... 38 | ing output level control’ =rd ‘etliiales
Record Revue—Fdward Tatnall Canby oo e A2 follower output.
Jazz and All That—Charles A, Robertson ... .. S £ ]
New l’r()dn'cts e et e et e et oo 5}4 T TN IS
About Music—Harold Lawrence ... . S e, 64 |
New Literature oo B B . 70 | Moda|, S-3000FM. (only). Tuaen §69.50 et
Industry People . R 71 P . A S A
Advertising Index ... ... i T2 ‘
COVER PHOTO: One influence of sterco on the modern living room. Shown l

Is a pair of Electro-Voice speaker systems—at the right the phase-loaded
“Carlton,” whose woofer faces the rear of the cabinet and erosses over at 300 eps,
making the sound radiated by the cone and its accompanying reflections from I
wall and floor very nearly in phase at all bass frequencies. At the left is E-V’s
new Stereon, which consists of mid-bass, treble, and tweeter sections in neat, | The ““complete high fidelity home music center. *

narrow eabinet, which gives tull stereo effect hecanse very low frequencies con-
tribute but little, and which conserves living-room space and ix less costly than == S
\L-‘i-—._ﬂ TS ;
S R e
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another complete system.
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In New York hear ""Accent on Sound" with Skip
Weshner, WBAI-FM, week nights, 9 P.M. In
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TYPICAL L LuUlT '.|Z-”.-l'- Tl TRl

FROM TRIAD

High Efficiency
Power Transformer

for
Mobile Transistor
Power Supplies

WEW "D Transforimars' espa-
clally dasignec for DL Aransistor
circults, with an afficiency ol 80%¢
fo Ba8g for tha antire supply, are
available from: Triad. The fypes
ligted hers are standard’ Triad
cafalog Hams you can gel from
sour Triad distributor. For v cam:
pletedisting of all Triad fransistor
trapsformers, pleasa wrile far
your copy of Catalag TR-38,

T No.|Input Output [Current Net
e Vn:lts Vo?(s | Ma. Price
TY-68S  12-14 | 250 | 65 $8.34
TY-69S  12.14 300 100 10.56
TY-708 1214 325 150 11 40
TY-11S 12114 | 375 200 12.30
TY-74S | 12:14 600 200 15.00

TRIAD TRANSFORMER CORPORATION

4055 REDWOOD AVE.

VENICE, CALIFORNIA HUNTINGTON,

A SUBSIDIARY OF LITTON

2

812 E. STATE STREET
INDIANA

INDUSTRIES

AUDIOCLINI

27

JOSEPH GIOVANELLI”

Note: More and more of you are plac-
ing your eonfidence in this column, with
the result that sometimes there are slight
delays in auswering your interesting let-
ters. Regardless of whether I find your
letters suitable for use in the column, I
write an answer to each. I answer even
letters which will be used in the column,
beeause there would otherwise be a delay
of several months before such material
would be printed, and heeause we want to
give you ample time to specify if you do
not wish your name to bhe used.

Several things you can do will help me
in answering vour letters more quickly.
If, for some reason, you do not wish your
name used, please indieate in your letter.
Write so that your letter is clearly legible.
Some letters eould not be answered, he-
cause I could not determine what was
wanted, or because the address could not
be distinguished. Please enclose with your
letter a stamped, self-addressed envelope,
and direct your letter to me personally at
the address shown at the bottom of this
column, not to Aupro Magazine in Mineola.

One final point: Please don’t phone me
for information. Always write. I ean do a
better job of serving your needs if you
comply with these requests. Your coopera-
tion in this matter will be greatly appre-
ciated. Thank you very much.

This column is devoted entirely to one
subjeet, enabling me to discuss it in much
greater detail than would otherwise be
possible. T invite your comments on this
approach. You will also notice that T have
more liberal use of diagrams than here-
tofore. Your comments on this matter
would also be most welcome.

I edit another column for AuDIO, this
one known as “Audio Techniques.” Its sue-
cess and continuance depend again on you.
Many of you are experimenters. In working
out your various projects you have nun-
doubtedly evolved means for performing
operations which are shortcuts or at least
are different approaches from the stand-
ard means used to accomplish a given re-
sult. Some of the things which you may
have uncovered may be warnings. In the
June, 1958, installment, for example, we
shall print some facts about the possibility
of confusion which can come up with
respect to reading the eorrect values of
resistances. This column is a elearing lhouse
for those ideas, By this means we c¢an share
ideas and experiences, all of which dis-
seminates knowledge and furthers the
growth of the art of sound reproduction.

Impedance Measurement

Q. How may I determine the impedance
of a device such as a phonograph pickup
or microphone? Ira Jamieson, Rockville
Centre, New York

A. Figure 1 shows the uormal wiring
of such a deviee. B, is shown in parallel
with the device, and its value is so chosen
that it will be equal to the impedance of

* 3420 Newkirk Ave., Brooklyn 3, N. Y.

WWW akhrerieaniadiahistary com
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Fig. 1

the device. In many eases, where the im-
pedanee is low, a transformer is substituted
for the resistor. To determine the imped-
ance of the deviee, feed a signal into it.
In the case of a microphone, this is ac-
complished by placing it near a loudspeaker
and feeding this speaker in turn with a
tone whose frequency is approximately 400
cps. If the device is a phonograph ecart-
ridge, use a frequency record. Conneet the
output terminals of the device under test to
the input terminals of an a.e. voltmeter
whose impedance is at least ten times that
of the deviece under study. A VIVM with
an input impedance is a few megohms and
a sensitivity of around 1 millivolt can
work well with most devices. (If the unit
being measured is a erystal mierophone,
its probable impedance is 5 megohms, so
that a VTVM with an input impedance of
at least 50 megohms would be needed and
this is not usually available.) Figure 2

MIC VIVM

Fig. 2

shows the equipment under test wired to
the measuring instrument. Note the voltage
read under these conditions. Now connect
a variable resistance across the device as
shown in Fig. 3. Adjust this resistance
until the output has dropped 6 db (which
oceurs when the voltage reading is half
that of the original, or unloaded, voltage).
If, regardless of the setting of the re-
sistor, the voltage does not rise to this
value, the maximum resistance is too small
and a larger one must be substituted. If
the adjustment is ecritieal and falls close
to the minimum resistance of the element,
it would be Detter to substitute a smaller
unit for the one originally used. At any
rate, once you have arrived at the point
where the voltage has been dropped 6 db,
disconnect the resistor from the eireuit

MIC VIVM

Fig. 3
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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.

e Cast aluminum turntable is a fuil

For Information, write:

Moge: 301
k ~»
-

o

<, Model 301
N & PROFESSIONAL
y,,.\-;’_ 3 TRANSCRIPTION TURNTABLE

Features continuously variable control of each speed...
the record can be **tuned”’ to match a musical instrument
Heavy-duty 4-poie shaded motor is entirely Garrard-built
62 Ib. . . .
dynamically-balanced

Motor and connecizd levers are completely isolated
from unit by an exclusive damping system of tension-
compression springs

Exclusive built-in pressure lubrication system
Performance of each 301 is certified with a written
individual test carc

Dept. ce1s  GARRARD SALES CORPORATION,

$89.00
Model RCS8 " Model RCB8
1—%[&;1 Supler /\\:U‘T‘l Y j\-os:ee? Dehl:xe
ito-Man Y to- M
= Cl‘m(r’lgua i '&L&_/' £ Clllla:xerﬂnua
$67.50 '\\\Q_:,' $54.50

WORLD’'S FINEST
RECORD PLAYING

EQUIPMENT

Model TPA/10
TRANSCRIPTION
TONE ARM

rIT_‘; -\
}‘ﬂ%\-&‘_ —a

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

Takes any cartridge

Fits into more installations than any other profes-
sional tore arm, since it is adjustable in length and
tracking angle . . . plays up to a full 16” record

Simple to- install, with specially designed templates

$24.50
L >~ Wodel RC121 Model T Mk IX
i-Speed Mixer 4-Speed
Auto-Manual Manual Player
Changer A\
$42.50 \5—— $32.50

PORT '‘WASHINGTON, N.Y.


www.americanradiohistory.com

Whether it’s the clang and clash of a locomotive or just
an ant crossing the tracks, the new AMERICAN
CONCERTONE Series 60 records and plays it back
with utmost fidelity. This superbly engineered instru-
ment plays single track, full track or stereo...is portable
or can be mounted on a wall or in a console. Five easy
push-buttons for record, play, fast-forward, rewind
and stop.

stereo series 60

Compure these features: Uses up to 10%” reels; Safety erase
interlock; Direct Hysteresis Synchronous tape drive for 99.8%
timing accuracy and two high speed take-up motors; Torque
Control Switch for change from 7%” to 10%” reels; V.U. type
meter for accurate recording levels.

Write for specifications to:

AMERICAN CONCERTONE

DEDPT. A-5

% 655 WEsT WASHINGTON BOULEVARD
: Los ANCeLES 15, CALIFORNIA

WWW arnedaaaradiohietary com
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Fig. 4

and measure its value with an ohmmeter.
The ohmic value of this resistor is equal
to the impedance of the deviee being tested.

The impedance of amplifiers may be
measured by similar means. A signal is
fed into the amplifier and the unloaded
sccondary winding of the output trans-
former is connected to the indicating meter.
This time, however, a vacuum-tube-volt-
meter need not be used. The standard
20,000-ohms-per-volt movement will work
very satisfactorily, as will an output meter
wlhose impedance is as low as 100 ohms.
Be sure that you do not apply too much
signal to the input terminals of the ampli-
fier beeause the voltage aeross the termi-
nals of the output transformer will rise
to a level which might be sufficient to cause
areing within, and this would probably ruin
the transformer. The variable resistor is
adjusted as before. The impedance read
this time will be the source impedance of
the amplifier. This is something quite dif-
ferent from the impedance into whieh the
amplifier is designed to work. An amplifier
might have a source impedance of 0.5 ohm,
but the impedance into which it is intended
to work is 8 ohms.

The question naturally arises as to why
putting a resistor in parallel with a cart-
ridge or amplifier can yield the impedance.
You place almost any number of appli-
ances in parallel aeross a 117-volt line
without causing mueh drop across the line.
All that is proved by this logie is that the
impedance of the line is very low. Do not
use the foregoing means to measure the
line's impedance, for the least that can
happen is that you will blow the house
fuse in the attempt, and cause serious over-
heating of the wiring. The answer to this
lies in our reconsidering the interual struc-
ture of the pickup. The resistor used to
measure the impedance of the pickup is
really in series with it and not in parallel
with it. The pickup may be considered as
being composed of a generator of zero re-
sistance in series with the internal imped-
ance of the pickup. This is shown in Fig.
4, When the load resistor, or test resistor,
is placed across the pickup, we are actu-
ally placing it in series with the pickup's
internal resistance or, more accurately, its
internal impedance, B; in Fig. 4. Figure 5
shows that the generator, the piekup’s

(Continued on page 61)
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\ NOW! O‘tle Speaker System That Gives You

=,

-

 COMPASS

with exclusive circular tweeter

and exclusive phasing switch

... and the roow’shall be filled with wmusic! Because ?lou re using King-
dom COMP&SS 1, the new omni-divéetional speaker system that gives
you sound in every direction! Rrilliantly desngnefi and englneereH,
COMPASS-1 combines a 127 wopfer, with exclusive circular tweeter,
and front and back grilles ... tg gently envelop you in sound, eliminate
“dead spots” and provide hig}';est-ﬁdclity reproduction anywhere in a
room! Can be used, too, as uﬁ» end table or room divider!

Use COMPASS-1 single for monaural, or in pairs for

Stereo S)sfems The exclusive phasing switch insures

unison-operation on monaural programs and optimum

quality on stereo programs. Frequency range from 20
to 18,000 cps. Size: 221.” wide x 15” deep x 20” high.

RN wWEky ,
:§ % 2 FINISHES Audiophile Net
= . é Mahogany $149.50
Walnut $154.50
COMPASS-1

For Big-Speaker Performance
In Small Space!

uclette Y.

Employs all the features of
systems many times its size!
Two-way speaker system,
extremely wide frequency
range (45-17,000 cps.), and
an amazing balance of natu-
ral sound! 22”7 wide x 10%”
deep x 27”7 high including
matching legs.

Can be used singly for

monaural or in pairs

for Stereo Systems.

IN MAHOGANY %$69.50 IN WALNUT OR BLONDE $74.50

D I I T T T R T A T I Sy

LR R A e I I I R I R R T I I S I P S

exclusive U.S. distributors KINCDOM PRODUCTS, Ltd. 514 Broadway, New York 12, N. Y. WORTH 6-0800

AUDIO e MAY, 1958

R N R R T T S

-sound in_every direction

REAR VIEW

For Small Space
without Sacrificing Quality

ot

Superb two-way speaker performance
in a cabinet that measures 11 x 23%
x 10. Use as a consolette (legs avail-
able) or place on table, bookshelf, any-
where! Richly grained Brown or
Blonde Tan Leatherette covered case.
$49.50 — (4 brass legs $5.95)

S 6 0 005900000 00500000t Et e 0 SO BSE LSS s s e
MR R R R N I A I N B I R R R

WWW akherieaaadiahictary com


www.americanradiohistory.com

the finest turntable

THEY'RE BOTH MADE BY GRAY!

America's First, Quality Turntable
designed for the naw Stereo Discs!

The new Gray 33-H Turntable, designed specifically for stereo discs, is your best buy
in High Fidelity equipment. Since stereo disc reproduction demands turntable com-
ponents with extremely low vibration, this insures the highest quality reproduction
of conventional microgroove recordings. Shock-mounted hysteresis synchronous
motor. Superior construction and a minimum of moving parts assure long trouble-
free life. Price $79.95.

New Gray Micro-Balanced Tone Arm
with Dual Viscous Damping!

Three years of Gray research brings you exclusive dual viscous damping providing
maximum tracking stability and static balance. Result: finest sound reproduction
designed for all popular cartridges. Adjustable stylus force. Price $34 for 12-inch
and $36.50 for 16-inch arm.

New Gray Micro-balanced Pressure Gauge
Saves Your Styli, Your Records, Your Money!

Incorrect pressure on your stylus produces distortion and record damage. The easy-
to-use Gray pressure gauge helps you to check and adjust your tone arm, tells you
at a glance when the stylus pressure is correct. Price $2.50.

THE GRAY MANUFACTURING CO., 16 ARBOR ST., HARTFORD 1, CONN.

6
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LETTERS

Flannel and Foam

SIR:

Your footnote to Mr. Briggs’' letter in
the February issue can be supplemented:
the faets make an even better story than
E.T.C.’s. Here they are:

On flannel, whether Mr. Canby or Mr.
Briggs is right in the Wharfedale surround
story, the first flannel surround on a com-
mercially produced speaker was that of the
original Hartley-Turner of the late 20’s,
and in the intervening 30 odd years no
change whatever has been made to that
surround, for time has shown it to be very
nearly perfeet. But it is fundamentally
different from all others in that it is
molded to a U section, so that at maximum
displacement it rolls on itself with negligi-
ble frietion. A tight surround, such as got
with stretched textile, gives a high bass
resonance and loss of sensitivity through
friction, a fact that Mr. Briggs points out
was happening with his speakers before he
switched to foam.

As to the trouble involved in using even
such a comparatively complicated surround
as that on Hartley speakers, the time re-
quired to make and fit the surround is
rather less than two minutes.

Now as to foam. The stuff Mr. Canby
talked about and which various speaker
manufacturers are using is shortly called
polyurethane. For those who wish to ex-
periment it ean be bought at stores in
various thicknesses at quite low prices. But
I cannot understand why it is being used
by speaker manufaeturers at all.

As very little has been published on the
manufacture and use of these ‘“plastic”
foams, what follows should be of interest.
It is not new at all, for the chemistry
behind it was well known in the U. S,
Britain, and Germany in 1940 and even
earlier. It is only mass production that is
recent,

The first step in the manufacture is to
combine an amine or amine salt with phos-
gene in the presence of an inert medium
such as o-dichlorobenzene. Side reaection
produces polyurea derivatives and the de-
sired end product is an isocyanate. This
chemical manipulation and the predeter-
mined grade of the end product is beyond
the resources of all but expert chemical
manufaeturers. Thereafter, the technique
becomes available to anyone with the neces-
sary mechanical resources.

The isocyanate can be considered in vari-
ous ways. For example, diphenylmethane
di-isocyanate is an adhesive of unusually
useful properties (to whieh reference will
be made later). But our immediate interest
is the mixing of a suitable di-isocyanate
with water and a hydroxyl-ended polyester
(“synthetic resin” in ordinary parlanece).
This sets up a chemical reaction in which

| earbon dioxide is liberated and this blows
| up the mass into an elastic foam which,
| when the reaction is eompleted, is a slab

of polyurethane foam enclosed in a non-
porous skin. Suitable machinery is then
used to remove the skin and slice the slab
into sheets of whatever thickness is desired.
It is also possible to cast the foam into
long continuous sheets, but at all times a
very close measure of control is needed,
and specialised machinery is required.
Every cell of the foam is filled with CO,,
and the cells are non-communicating. The
foam is normally used in compression, for
upholstery, carpet underlay, and resilient
packing, and the thousands of pneumatie
cushions incorporated provide a most satis-

(Continued on page 70)
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stereo sound equipment. . .oud hene it iA.,

stereo
tape deck kit

HEATHKIT

mooeL Tr-10 514395

Enjoy the wonder of Stereophonic sound in
your own home! Precision engineered for fine per-
formance, this tape deck provides monaural-record /play-
back and stereo playback. Tape mechanism is supplied complete. You build only the
oreamplifier. Features include two printed circuit boards—low noise EF-86 tubes in
input stages—mic and hi-level inputs—push-pull bias-erase oscillator for lowest noise
level—two cathode follower outputs, one for each stereo channel—output switch for
instantaneous monitoring from tape while recording. VU meter and pause control for
editing. Tape speeds 3% and 7 IPS. Frequency response =2 db 40-12,000 CPS at 74
IPS. Wow and flutter less than .3%. Signal-to-noise 55 db at less than 1% total harmonic
distortion. NARTB playback equalization. Make your own high quality recordings for
many pleasant listening hours.

stereo equipment
cabinet kit

HEATHKIT MODEL SE-1

(Price to be announced soon)

Beautifully designed, this stereo equipment cabinet has
ample room provided for an AM-FM tuner—tape deck
— preamplifier — amplifiers — record changer — rec-
ord storage and speakers. Constructed of %" solid-
core Philippine mahogany or select birch plywood,
beautifully grained. Top has shaped edge and sliding
top panel. Sliding doors for front access. Mounting
panels are supplied cut to fit Heathkit units with extra
blank panels for mounting your own equipment, Easy-
to-assemble, all parts are precut and predrilled. In-
cludes all hardware, glue, legs, etc. and detailed in-
struction manual. Speaker wings and center unit can
be purchased separately if desired. Overall dimensions
with wings 82" W. x 37" H. x 20" D. Send for free details.

[ &

]

AUDIO o

DELUXE AM-FM
TUNER KIT

HEATHKIT
MODEL PT-1 $8995
Here is a deluxe combination
AM-FM tuner with all the ad-
vanced design features required
by the critical listener. ideal for
stereo applications since AM
and FM circuits are separate and
individually tuned. The 16-tube
tuner uses three circuit boards
for easy assembly. Prewired and
prealigned FM front end. AFC
with on/offt switch—flywheel
tuning and tuning meter.

STEREO PRE-
AMPLIFIER KIT

HEATHKIT MODEL SP-1

(Price to be announced soon)

This unique two-channel con-
trol center provides all controls
necessary in stereo applications.
Building block design lets you
buy basic single channel now
and add second snap-in channel
later for stereo without rewiring.
12 inputs each with level con-
trol—NARTB tape equalization
—6 dual concentric controls in-
cluding loudness controls—
built-in power supply.

55 WATT HI-FI
AMPLIFIER KIT

HEATHKIT
MODEL W-7M 55495

First time ever offered—a 55-
watt basic hi-fi amplifier for $1
per watt. Features EL-34 push-
pull output tubes. Frequency re-
sponse 20 CPS to 20 KC with
less than 2% harmonic distor-
tion at full output throughout this
range. Input level control and
"on-off"" switch provided on
front panel. Unity or maximum
damping factors for ali 4, 8 or 16
ohm speakers.

12 WATT HI-FI
AMPLIFIER KIT

HEATHKIT )
MODEL UA-1 $21°9°
Ideal for stereo applications, this
12-watt power package repre-
sents an outstanding dollar
value. Uses 6BQ5/EL84 push-
pull output tubes. Less than 2%
total harmonic distortion
throughout the entire audio
range (20 to 20,000 CPS} at full
12-watt output. Designed for use
with preamplifier models WA-
P2 or SP-1. Taps for 4, 8 and 16
ohm speakers.

For complete information on above kits—Send for FREE FLYER.

o
HEATH COMPANY * a subsidiaryﬁ)f Daystrom, Inc. * Benton Harbor 25, Mich.
] sl
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easy-to-build

high quality

LoOOK ... how simply you can
assemble your very own high fidelity
system! Fun-filled hours of shared
pleasure, and an everlasting sense
of personal accomplishment are
just a few of the rewards. Heathkits
cost you only HALF as much as
ordinary equipment and the quality
1S unexcelled. Let us show you

how easy it really is!

. Step-by-Step

- Assembly

Instructions . . .

Read the step

perform the operation
and check it off—

it's just that simplel

These plainly-worded,

easy-to-follow steps

cover every assembly

operation

(v Install 2.001 ufd disc condenser from aocket
B7 (NS) to grownd lug BI1 (NS). Cut the

leads so that they are just long enough to
reachand dress the condenser close to chas-
als, over the wires already present

{ ) Connect a 470 KQ reslstor (yellow.violet
yellow) from socket BT (S) (2) to B8 (NS).
Mount as close to the socket as poasible.

HEATHKIT

Easy-to-follow
Pictorial

Diagrams . . . bookshelf 12-watt

Detailed pictorial
diagrams in your Heathkit

construction manual amplifier kit .

show where each and

every wire and part is . e
to be placed ? $2795 3

Learn-by-doing There are many reasons why this attractive amplifier is a tre
Experience mendous dollar value. You get many extras not expected at this
For All Ages . . . price tevel. Rich, full range, high fidellty sound reproduction
Kit construction is not with low distortion and noise . . . plus “"modern’’ styling, mak-
only fun—but it is ing it suitable for use in the open, on a bookcase, or end table.
educational too! You Look at the features offered by the model EA-2: full range fre
learn about radio, quency response (20—20,000 CPS £ 1 db) with less than 1%
electronic parts and distortion over this range at full 12 watt output—its own buiit-in
circuits as you build preamplifier with provision for three separate inputs, mag
your own equipment. phono, crystal phono, and tuner—RIAA equalization—separate

bass and treble tone controls—special hum control—and it's
easy-to-build. Complete instructions and pictorial diagrams
< show where every part goes. Cabinet shell has smooth leather
::fn‘:-uBarlal:zi texture in black with inlaid gold design. Front panel features
brushed gold trim and buff knobs with gold inserts. For a real
Components sound thrill the EA-2 will more than meet your expectations.
Used in All Kits . .. Shpg. Wi. 15 Ibs.
Electronic components
used in Heathkits come
trom well-known manu-

facturers with established TIME PAYMENTS AVAILABLE
reputations. Your ON ALL HEATHKITS
assurance of long life WRITE FOR FULL DETAILS

and trouble-free service.

AUDIO e MAY, 1958
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chairside enclosure kit
This beautiful equipment enclosure will

£W 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 }4” 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%" D. Shpg. Wt. 46 Ibs.

CE-1C Mahogany
CE-1CB Birch

CONTEMPORARY

rungas

CE-1T Mahogany

. Be sure to specify
. model you prefer

PR ST AP S

HEATHKIT

high fidelity FM tuner kit

For noise and static free sound reception, this FM tuner is your least
expensive source of high fidelity material. Efficient circuit design
features stablized oscillator circuit to eliminate drift after warm-up
and broadband IF circuits assure full fidelity with high sensitivity. All
tunable components are prealigned so it is ready for operation as soon
as construction is completed. The edge-illuminated slide 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 preatigned
before shipment. Incorporates automatic volume control, two outputs,
and two antenna inputs. An edge-lighted glass slide rule dial allows
easy tuning. Your “best buy’' in an AM tuner. Shpg. Wt. 9 Ibs.

MODEL BC-1A $25.95 (with cabinet)

— G :

one PR TRADITIONAL .

B e . $4.395

: e —_ 8 S 0 each

7 4 500000006000000608
e S == l

pioneer in
“do-it-yourself""

electronics

1Tl .l COMPANY .

AUDIO e MAY, 1958

sidiary of Daystrom, Inc.

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
= 1)¢ 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
styled, and an exceptional dollar value. Shpg. Wt. 7 Ibs.

MODEL WA-P2 $19.75 (with cabinet)

BENTON HARBOR 25, MICHIGAN
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MODEL W-5M

$5075

To provide you with an amptifier 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
ioud 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 100k-
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

$4.075

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

high fidelity amplifier kits

HEATHKIT SINGLE-CHASSIS
MODEL W4-AM

$3075

In his search for the "perfect'' amplifier, Wiilliamson brought to
the world a now-famous circuit which, after eight years, still ac-
counts for by far the largest percentage of power amplifiers in use
today. Heath brings to you in the W4-AM a 20-watt amplifier 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 is hard to beat. Shpg. Wt. 28 Ibs.

HEATHKIT

high fidelity
amplifier kit

MODEL A-9C $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.

HEATHKIT

electronic
crossover kit

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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“LEGATO”

high fidelity speaker system kit

Wrap yourself in a blanket of high fidelity music in its true form. Theill 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
of 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
complement your furnishings in any part of the home. No electronic know-
how, no woodworking experience required for construction. Just follow
clearly illustrated step-by-step instructions. We are proud to present the
Legato—we know you will be proud to own it! Shpg. Wt. 195 Ibs.

(import

*3

MODEL HH-1-C

ed white birch)

MODEL HH-1-CM
(African mahogany)

2592

PE et s s ens s e

HEATHKIT

2 BASIC RANGE RANGE EXTENDING

high fidelity speaker system kits

HEATHKIT

MODEL
$S-1 $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-
with flared horn enclosed in an especially designed cabinet tends the range of your listening MS%BEBL $9 995
allows you to enjoy a quality instrument at a very low cost. pleasure to practically the entire

Can be used with the Heathkit "‘range extending'' (SS-1B)
speaker system. Easily assembled cabinet is made of veneer
surfaced furniture-grade 4" plywood. Impedance 16 ohms.
Shpg. Wt. 25 Ibs.

pioneer in
‘“‘do-it-yourself”

Free [’afalgg!

Don't deprive yourself of Lraged ol - .
the thrill of high fidelity or |, 1 4 wtiis Slectronics|
the pleasure of building " aaes

range of the audio scale. Giving the appearance of a singie
piece of furniture the two speakers together provide a su-
perbly integrated four speaker system. Impedance 16 ohms.
Shpg. Wt. 80 ibs.

your own equipment any

COMPANY . BENTON HARBOR 25, MICHIGAN

n _ajsybsidiary of Daystrom, Inc.

[ Please send the Free HEATHKIT catalog
[ Enclosed is 25¢ for the New HI-FI book.

longer. Our free catalog name
lists our entire tine of kits
with complete schematics address
and specifications.
Send for it today! city & state

ALSO SEND THE FOLLOWING KITS:

NEW! "DOWN-TO-EARTH"’ QUANTITY

ITEM MODEL NO. PRICE

-y HIGH FIDELITY BOOK

THE HOW AND WHY OF HIGH FIDEL-
ITY, by Milton Sieeper, explains what high

tidelity is, and how you can select and plan
your own system. This liberally-itlustrated,

48-page book tells you the HI-FI

story without fancy technical 250
jargon or high-sounding ter-

minology.

Enclosed find $.....

.......... Please enclose postage for parcel post—express orders are shipped delivery
charges collect. All prices F.Q.B. Benton Harbor, Mich. NOTE: Prices subject to change without notice,
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Fdward thnallfanby

CBS Stereo—A Layman’s Look

M ADDING sonme last minute words here,

written after the compatibility issue in

sterco dises had been resolved by Colum-
bin's deeision to begin with a non-compati-
ble dise, minus the full ASRA modifieation
of the differcnee-signul as deseribed betow
and in the article on page 26.

An expensive and futile propaganda war
of words was thus avoided—but as T sec it.
the prineiple of some modification of the
vertical cut difference-signal (helow) in
the 45/45 dise is surely hound to e applied
to all coming sterco records, Mayhe it will
he unheralded and probably it won't be
drastie enough—as with ABRA—to make
the records plavable on meost standard
monaural pickups. But it’ll be there, for
good engincering reasons, if 1 understand
the situation.

1 suggest that a year from now you put
meters, vertieal versus lateral, on a batch
of stereo reeords, any old brands, and see
what you get in output. Dollars to dough-
nuts. . . .

Siuce writing the rest of this piece I have
heard ASRA personally on extensive AD
comparisons. It works. In most of the com-
parisons T could not spot any difference—I
guessed wrong again and again. In some
places, tond transient die-away eclios for
instance, 1 could reliably lear a sterco
difference; but a barely audible decrease
in input level (ASRA is a dynamie device)
removed it.

ASRA must be used carefully, of course,
and adjusted to suit each recorded sound,
But as a recording tool ' eall ot at least
as practical as a limiter—and less of a dis-
tortion,

This new CBS project has a number of
intellectual hooby traps in it for the un-
wary, both layman and engineer. A lot of
people are already floundering around in
considerable confusion, 've discovered. The
first thing to know about it, for instance,
is that—in spite of the title “Columbia
compatible stereophonic record,” the de-
velopment announced at the end of March
isn’t a record at all, but a compatible sys-
tem for ewutting a sterco record—imore
specifically, a system for preparing the
final pair of signals that is fed to the
stereo dise cutter.

The intent is compatibility—as between
a sterco disc and a standard LP. The idea
was to produce a record that would play
with “full sterco effect,” to use the CBS
phrase, and yet also play safely via any
standard monaural pickup, for full mon-
aural effect. This is not the case with the

12

present 45/45 record, its two stereo signals
unaltered. Thanks to the vertical modula-
tion, many monaural picknps—most—will
have trouble tracing the 45/45 grooves and
many of them, lacking enough vertical
compliance, will ride them roughshod, so

to speak, doing serious damage. That’s the

incompatibility that CBS was out to lick.

As Dr, Peter Goldmark, who launched the
LP itsclf ten years ago, said at the CBS
press conference, the new CBS system
produces a stereo dise that is even com-
patible with the ineompatible disc—the
now-standard 45/45.
that matter, is in practice a 45/45 rceord

(though it could he a Iateral-vertical if

desired), with the erucial and tricky alter-
ations introduced into the vertical com-

ponent of the groove, reducing the vertieal
“humps” to the point where they can be
negotiated safely by monaural pickups. The

stereo record itself ean conform physically
to already accepted standards, Only the
amplitnde of the vertical component is
involved.

Thus any stereo pickup will play a CBS-
cut dise. All 45/45 pickups will do it, with-
out any special cireuit arrangements what-
soever.
if the signals are shifted about by a phas-

ing circuit to equal the 45/45. This is, of

course, also true with any other 45/45

disc: it can be played by a lateral-vertical

pickup with appropriate circuit changes.)

Similarly, any orthogonal stereo cutter
(i.e. a cutter with two cutting motions 90
deg. apart, whether 45/45 or lateral-vertical
or otherwisc), will cut a CBS stereo disc;
vou just iusert a special CBS modifying
amplifier between the cutter head and the
two stereo signal sources to feed the L-V
cutter; an additional “matrixing” eireuit

(more about which later) is mecessary to
feed a 45/45 cutter.
The alteration, again, is confined exelu-

sivelv to the vertical component of the
signals. Thus the ceutral feature of the
whole arrangement is that, according to
CBS, though the vertical component is
radically  reduced in power—the stereo
effectiveness of the whole is virtually un-
changed. With the groove mostly a lateral
one, plus only a small vertieal component,
it is to all intents and purposes a standard
L.P—and yet it is also a stereo. Have your
ecake and eat it.

The purpose of all this is a cauny one,
vou see, With an almost fnlly interchange-
able dise, compatible every which way,
there can be a mueh needed “smooth transi-

WWW akherieaniadimhictary com

The CBS dise, for

(Any lateral-vertical pickup, too,

tion” from mormal LP recording to full
stereo LP, with practically no dislocation
in the record business itself. The changes
can be concentrated in the equipment side
of the market, This is usefully important if
sterco dise is to move in smoothly. This is
a cake that could well he worth having and
sating, too.

Sums, Differences, and Matrixes

There's no use trving to understand the
(DS stereo system until the coneept of sum
and difference signals is digested; for the
whole business, as we'll see, depends on the
combining of the two stereo signals—call
them L and F—into two compound signals,
one the sum of the two and the other the
difference, Sum-and-difference, of course,
is nothing unusual, nor in any way new to
a well trained engineer. The principle ap-
plies to plenty else in stereo, and to any
arca where two signals are involved. (It’s
related, after all, to sneh matters as inter-
modulation distortion, where two frequen-
cies generate extra spurious freguencies by
combination.) But I'll confess that to
many non-engincers, including, I am sure,
a good many of our readers, this is not an
casy concept to grasp. An understanding
of sum-and-difference is an absolute re-
quirement if vou are to fathom the CBS
sterco system and, for that matter, the
whole subject of sterco dise. The algebra
involved is ultra-simple; just addition and
subtraction. But to “visualize” (or should
I say, auralize) what actually happens
when two stereo signals are added together,
or subtracted one from the other, requires
an exercise of the imagination that can
bring sweat to the fevered brow.

It did to mine. I'd already torn out hair
trying to understand the M-S stereo niiero-
phone, the one that has two mikes mounted
together at a single point over the central
portion of an orchestra and yet gives a
spread-out stereo effect. Just as I got that
subject partway under my belt, including
the sum-and-difference circuits that make
it possible, along comes CBS. T took a
couple of days off to do homework at that
point before I could emerge and say that
I'd figured CBS out, after a fashion. It
was all about sum-and-difference.

Let me look at this aspect of dual-signal
sound hefore touching on the CBS applica-
tion of it to stereo disc. A new word has
sprung up—new, at least, in this connee-
tion—out of the CBS presentation. Tt is
matrixing, and it comes, I gather, from
color TV. The old and familiar terin for
it was a phasing circuit; CBS calls this a
matrixing circuit or a matrix. I'd say that
the derivation is slightly doubtful but I’ll
admit that it’s a handy term and likely to
get into general use. So matrix it is, in
place of phasing eircuit.

If the trained engineers will skip for-
ward at this point, I'll get down to business
with suni-and-difference. If you are to have
stereo sound, two sound-signals of the same
masic, slightly uulike, containing some ele-
ments that are identical and some that are
different in phase and quality, (with all
degrees and shades of difference hetween)
vou ean quickly assume that these relation-
ships ecan be treated in terms of like and
unlike—or hetter in degrees of like and
unlike. That gives us an oppositeness wvs.
a sameness, two contrasting elements in the
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*Xers S3¥-+-in High Fidelity the best buys

BETTER ENGINEERING Since 1945 EICO has pioneered the
concept of test instruments in casy-to-build kit form — has become world-famous |
for laboratory-precision instruments at low cost. Now EICO is applying its vast |
experience to the creative engincering of high fidelity. Result: high praise from such
authorities as Canby of AUDIO, Marshall of AUDIOCRAFT, Holt of HIGH FIDELITY,

Fantel of POPULAR ELECTRONICS, Stocklin of RADIO TV NEWS, ctc. —
as well as from the critical professional engineers in the ficld.t

SAVE 50% 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

EICO kit — the instructions are simple, step-by-step, “‘beginner-tested.”

DOUBLE 5-WAY GUARANTEE Both EICO, and your neighborhood distributor,

guarantee the parts, instructions, performance . .

. as well as lifetime service and

calibration at nominal cost . . . for any EICO kit or wired unit.

BEFORE YOU BUY, COMPARE At any of 1200 neighborhood EICO distributors
coast to coast, you may examine and lisien to any EICO component. Compare
critically with equipment several times the EICO cost — then you judge.

You'll see why the experts recommend EICO, kit or wired, as best buy.
t Thousands of unsolicited testimonials on file.

HFT90 FM Tuner
with ‘‘eye-tronic’’ tuning

HFS2 Speaker System: Uniform loading & natural
bass 30-200 cps achieved via slot-loaded split
conical bass horn  of 12-ft path. Middles & lower
highs from front side of 812" cone, edge-damped
& stiffened for smooth uncolored response. Suspen-
sionless, distortionless spike-shaped super-tweeter
radiates omni-directionally. Flat 45-20,000 cps, useful
to 30 cps. 16 ohms. HWD: 36”, 1514”7, 1112”7,
“ ... rates as excellent . . . unusually musical C
really non-directional’”’ — Canby, AUDIO. ‘“‘Very
impressive’’ — Marshall (AUDIOCRAFT). Walnut or
Mahogany, $139.85. Blonde, $144.95, .

HFTS0 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.

HFE61A 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,
AUDIOCRAFT. 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
T0-330 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.

HF61 Preamplifier

HF50 50-watt Ultra-Linear Power Amplifier with ex-
tremely high quality Chicago Standard Output Trans-
former. Identical 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 stability. 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.4 $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
Transformer. 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
tinest preamp-control facilities, excellent output
transformer that handles 34 watts peak power, plus
a full Ultra-Linear Witliamson 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.

Prices 5% higher_jn the West

HF52, HF20
Integrated Amplifiers
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HF12 Integrated Amplifier

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

Over 1 Million EICO instruments in use the world over.

. A
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¢ mm

HF30 Power Amplifier

X HFS2
Speaker System

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-buiit cabinet. Jensen 8” woofer, matching Jensen
compression-driver exponential horn tweeter. Smooth
clean bass; crisp extended highs. 70-12,000 cps = 6
db. Capacity 25 w. Impedance 8 ohms. HWD:
117 x 23”7 x 9”. Wiring time 15 min. Price $39.95.

MAIL COUPON FOR CATALOG
EICO® 33-00 Northern Blvd,, L.1.C. 1, N.Y.

Show me how to SAVE 50% on profes-
sional Test Instruments and High Fidelity.
Send me free catalog and name of neigh-
borhood distributor.

Name .

Address

State

Zone

City

s,

s

N

HFS1

Speaker System DIEED
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Joseph Szigeti
tapes his own recordings on

ferro-sheen
recording
lape

That's not the reas"ﬁ.ﬁ %
why you should use

ferro-sheen
recording
lape

Here's why you should use

ferro-sheen
recording
tape:

It's the best-engineerad gépg -
in the world ...

...gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too —because the irish FERRO-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
netic headsorshed oxide powder into your
machine. Price? Same as ordinary tape!

Available wherever quality tape is gold.
ORRadio Industries, Inc., Opelika, Alabama

Export: Morhan Exporting Corp., New York,N.Y.
Canada: Atlas Radio Corp., Ltd., Toronto, Ontario
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total relations between the two stereo
signals.

Some elements are the same; some are
literally opposite (180 deg. out of phase)
and many are different by varying degrees.
1f you take these opposing factors as, so
to speak, your criterion of comparison, you
may analyze two given stereo track L and
I into two factors; the degree of sameness
between them and the degree of different-
ness. Feed tracks L and R into the simplest
of simple “analyzers’—the matrix—and
you get two signals coming out, each com-
bining L and R, but from opposite points
of view; one represents the sameness-ele-
ments in the combined signal; the other
represents the unlikeness-elements, each in
the degree of sameness or unlikeness that
exists at any moment, of any of the mil-
lions of sound patterns in a musical or
other dual stereo sound signal.

Why make it so complicated? Only be-
cause, here, I have put a simple arithmeti-
cal or geometrical idea into semi-verbalized
listening terms. As to circuitry, all you do
is to feed tracks L and R into a “matrix”
and extract (a) the sum of the two, and
(b) the difference between the two. L + R
and L—-R. It can be doue via various
circuit elements, as the editor points out
to me, but the classic “matrix” involves
transformers plus center taps. Feed in L
and R, feed out a Sum signal and a Differ-
ence signal. (Nope, this is not merely re-
versing the phase of one track, but almost.
Both outputs are combinations of L and R,
but combined in opposing ways.)

Again, though electrically this idea is
ultra-simple, the implications in terms of
loudspeakers and stereo sound are not too
easy to grasp, so to speak, in three dimen-
sions.

Sum-and-Difference Geometry

Next, comes the erucial element for stereo
grooving, the relationship between these
nice sum and difference signals and the
combination of two simultaneous signals
that goes into all stereo dise groovings.
For those who are still somewhat doubtful
as to how a single stylus ean produce two
signals, take the simplest system—Iateral-
vertical. Lateral motions of the stylus aec-
count for one track, vertieal motions for
the other. One track feeds to each speaker;
the stylus moves in both direetions at once

| —
3

A simple matrixing circuit

but its two internal receiving mechanisms
are fixed to respond only to the vertieal or
horizontal elements in the motion. Wiggle
your needle sidewise and one signal goes
squawk, the other is silent. Wiggle the
needle vertically aud the other element
gives out with a blat, the first is silent.
Wiggle the needle both ways at once—i.e.
diagonally—and both signals are generated.

WWW akmerieaniadiahigtary com

Ha! Now we approach the 45/45. The
Westrex and similar 45/45 systems merely
tilt the driving mechanisms, or responding
mechanisms, an eighth-turn around, so that
each is diagonal to the record surface,
making a V at 90 deg. Feed track L to one
side of such a groove cutter and track R
to the other, and you have a 45/45 record-
ing in which each track obviously is cut
diagonally, one aiming to the right, the
other to the left; and in each signal the
groove motion is part lateral, part vertical.
That’s what we mean by diagonal, in lay-
man’s language.

Thus 45/45 cutters tend to look like
sawed-off V-8 auto engines, two “pistons”
driving a stylus between them. When both
push equally, the stylus moves up and down,
but if one pulls while the other pushes, the
needle sways laterally. Get it? All combina-
tions of the two motions are possible—and
hence all angles of cutting from lateral to
vertical. The stereo cartridge can reproduce
the same motions and the same signals in
its two diagonal responsive elements, op-
posed to each other in the same way, at 90
deg. or the square.

So, vertical-lateral is replaced Ly half-
and-half, at one diagonal, and half-and-
half, at the opposite diagonal. The great
advantage is that a stereo dise cut this way
has two tracks that are identical in physieal
characteristies, though opposite in their
“right and left” diagonal direction. Your
two simultaneous recordings can thus be
treated with the same equipment, curves,
ete., and will wear, sound, and function in
all respects like identical twins, right-
handed and left-handed.

The 45/45 groove system is now officially
accepted by RIAA, together with standards
for dimensions, cutting, ete., and so all
coming stereo discs will no doubt have this
charaeteristic groove configuration.

But what of the Sum and the Difference?
Oddly enough, the 45-deg. groove cuts are,
in terms of lateral and vertical, a sum and
a difference. Each track, in the groove, is
part vertieal and part lateral, since again,
this is what diagonal motion actually
amounts to. Equal but opposite combina-
tions of vertical and lateral motion. There-
fore we have a marvelously useful relation-
ship. We can think of—and use—the sum
and difference signals, as well as the plain
track L and track R signals, in terms of
the lateral and vertical elements in stereo
recording.

A lovely rule is seen gracefully to emerge
from all this. Each time you convert a pair
of signals from track L and track R to a
sum signal and a difference signal, or vice
versa, you in effect move the two 90-deg.-
apart groove elements an eighth-circle
around. Each time you rotate your actual
groove cuttings you in effect change the
played electrical signals from one of these
forms to the other.

(Continued on page 61)
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Bozak . . .
a4 name apart

in loudspeakers

for uncompromising

standards of design
and craftsmanship . . .
for integrity
in the re-creation

af music,

Hear the Bozaks at a franchised Bozak dealer/write for literature/The R. T. Bozak Sales Co./Darien, Conn.
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EDITOR'S REVIEW

STEREO BOXSCORE

E ARE AT LAST getting somewhere in the stereo

dise picture, with the official acceptance of the

Westrex 45/45 system being announced by the
Record Industry Association of America. During the
Tustitute of Radio Engineers’ Convention in Mareh,
several papers were presented on the subject, one of
which i1s reproduced in full in this issue. CBS Labora-
tories has developed a compatible stereo record which
can be played with monaural pickups with a minimum
of damage and with satisfactory—and possibly even
comparable—LP quality. The development was by
CBS Labs, and the presentation of the paper did not
imply that Columbia Records was intending to release
records cut with this method. As a matter of faet,
Columbia Records has since announced that they
would release standard 45/4H records, even though the
dises were incompatible. Ilowever, we consider the
systemn of sufficient interest to reprint the paper in
full, and in addition, to earry Mr., Canby’s comments
on the device. As might be expected, the (BS Labs’
announcenient inangurated a series of publicity blasts
which implied that the stereo effect was being com-
promised to produce a compatible record, and that the
orviginators of the blasts would never compromise
stereo in order to make a compatible record, all of
which sounds suspiciously like sour grapes. We well
remember 1948 when some of the companies stated
that they would not produce 1.I’s, but the memory of
the publie is short, and no one commented when these
compantes finally came forth with LD releases. [n any
case, we agree with Mr. Canby that some modification
of the recording process will be employed by all manu-
facturers before many months have passed. ITow much
simpler life would be if publicity and press statements
were as distinguished for their veracity as they are
for their loguacity.

One of the advantages of the CBS Labs’ system has
not been stressed so far in the various presentations
of the past month. By its very nature, the lateral com-
ponent of the recorded signal is of considerably greater
amplitude than the vertical one, which makes it possi-
ble to use a conventional high-power amplifier for the
lateral channel and one of somewhat less power for
the vertical channel, with matrixing in the output
circuit to restore the right and left signals of the 45/45
system, Carrying this one step further, by simplexing
the amplifier so that it functions in the usual push-
pull manner on the lateral (or sum) signal and as a
parallel single-ended amplifier on the vertical (or
difference) signal, a complete sterco amplifier system
can be had from a single set of tubes. In the June issue
we will present this plan in constructional form and
we believe it will result in a fairly simple and rela-
tively inexpensive unit. KFrom the standpoint of low
priced ‘“hi-fi”’ stereo systems which are likely to flood
the market in coming months, this type of simplifica-
tion is certain to be employed.
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Pye Records, Litd., in England, is the first to an-
nounce that they will be releasing stereo dises in the
near future. In the U.S.A., Vox and Urania have so
far announced their intensions to produce stereo rec-
ords, and RCA Victor puts a date of “*June or July”’
for their entry into the field. One company—I>ara-
mount Enterprizes, Ine.—has already held a press
showing of packaged **hi-fi’’ sets and a library of six
classical and thirteen popular stereo discs.

So Sidney Frey’s Audio Fidelity records, which un-
doubtedly **jumped the gun’’ with four commercial
releases well in advance of the official acceptance of
the 45/45 system, have established themselves with
another first—in addition to providing sample record-
ings for pickup manufacturers to practice with.

HI FI SHOWS

With none in the mmmediate offing—the next one
is the Houston (Texas) High Ifidelity Show scheduled
for June 6-8 at the Shamroek Hilton Ilotel—it seems
like a good time to take a look at the scheduling of
the major shows by the larger show-producing organi-
zations. Obviously, the major shows—New York and
Los Angeles—are of greatest importance to the indus-
try as a whole, and the Institute of Iligh Fidelity
Manufacturers has good reasons for choosing the dates
of these events. The time of the year is important, and
availability of show space comes second in determin-
ing the exact dates. Rigo Enterprises is a large opera-
tion, too, and it and the 11IF'M co-operate in setting
dates.

Any organization planning an independent show
should first echeck with THIPM and Rigo to make sure
there will be mno econfliet, for manufacturers can
scarcely arrange for two sets of show staffs at the same
time—one is often enough of a chore. And, as a re-
minder, the 1ITF'M show in New York is scheduled for
Septentber 30 to October 4 in the New York Trade
Show Building.

BIGGEST PRESS EVENT OF MONTH

Midst a number of press ‘“parties’’ this spring, the
opening celebration for ORRadio Industries’ new
plant in Opelika, Alabama, on March 29 was probably
the largest. Some 300 townspeople and representatives
of the press and radio were on hand for the ceremonies
at which Alabama’s Senator Sparkman made the prin-
cipal address, while .JJ. Herbert Orr and George Liong
—presidents of Orradio and Ampex Corporation re-
spectivelv—outlined the history, progress, and aims
of the company. After which everyone repaired to a
park for a real Southern barbeque luncheon.

Congratulations to Orradio and a small wish for
more opening celebrations, even if we do get sun-

< burned again.
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For a greater measure
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PHOTOGRAFPH BY ROBERT W MITCHELL

of listening pleasure...

play your records with the
incomparable _7[/;)(1/5/|/£ .

PICKERING’S truly miniature FLUXVALVE magnetic phonograph cartridge
represents the newest concept in high fidelity cartridge design since PICKERING
introduced the first really lightweight high fidelity pickup more than a decade ago.

o e

3
s

Exclusive built-in hum-rejec-
tion circuit...requires no
adjustment!

You get a full measure of listening pleasure . . . because the FLUXVALVE has a
full range response, flat within 2 db, from 10 to 30,000 cycles. Hermetically sealed,
the FLUXVALVE is impervious to any and all of the elements. .. heat, cold,
humidity, etc. Moreover, the FLUXVALVE has the exclusive PICKERING hum
rejection circuit built-in, assuring hum-free performance.

PICKERING’S “T-GUARD,” the newest and safest idea in a stylus assembly, is
incorporated in all FLUXVALVE models. Change of stylus is done quickly and
easily with the comfortable grip of the “T” shaped assembly ... no precarious
fingernail fumbling . . . you are always sure the stylus is correctly seated. The most
flexible cartridge in the world, the FLUXVALVE is the only cartridge with the
amazing % mil stylus, and it can be used with five interchangeable styli to play any
record, at any speed.

Only the FLUXVALVE has 100% IQF*, and it may interest you to know that
because of its ability to make precise and reproducible record measurements, the
FLUXVALVE is used for calibrating recording channels and record masters.

Exclusive “T-GUARD” stylus
assembly . . . no precarious
fingernail fumbling!

Low feather-
touch tracking
pressure,
preserves the
quality and
prolongs the
life of your

\ records,

*‘Important Quality Features,
BUILD UP THE QUALITY OF YOUR HI-FI SYSTEM WITH A PICKERING FLUXVALVE

®0 necessary for high fidelity reproduction
from records.

D UNI
FLUXVALVE TWIN f FLUXVALVE SINGLE v m::) yrtn—TEis :e(\)VISE 1
SERIES 350—A turnover SERIES 3}70—A miniature e lightweight . . . integrated

cartridge providing a high quality cartridge for arm and cartridge as-

rapid change of stylus
point radius. Available in L
12 models featuring many
combinations of styli,
prices start at a modest $24.

use in any type of auto-
changer or manual player
arm. Available in 5 mod-
els, prices start at a low
$17.85.

sembly containing the
FLUXVALVE with ex-
clusive “T-Guard” stylus—
is only a fraction .of the
weight of conventional
tone arms. High compli-
ance and single friction-
free pivot bearing assure
distortionless tracking of

microgroove and standard
groove recordings. Avail-
able with the ¥4, § or 2.7
mil diamond stylus. Prices
from $59.85.

70/ //70«.%’ who con /76’0/ e aiference ) FINE QUALITY HIGH FIDELITY PRODUCTS BY

PICKERING & COMPANY, INC.,

Plainview, N. Y.

Enjoy the quality of a FLUXVALVE at your favorite Hi-Fi shop today...you can hear the difference.
For the dealer nearest you or for complete literature write to Dept. A-58
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on new Bell Labs machine

A new device invented at Bell Laboratories “reads” a numeral while it is being written
and instantly converts it into distinctive electric signals. The signals may be employed to
make a numeral light up in a display panel, as above, or they may be sent to a computer or

to a magnetic “memory” for storage.

The writing is done with a metal stylus on a specially prepared surface. Two dots, one
above the other, are used as reference points. Seven sensitized lines extend radially from
the dots. Transistorized logic circuits recognize numerals according to which lines are crossed.

The concept of a number-reader has interesting possibilities as a new means of commu-

nication from humans to machines. For example,
in an adjunct to a telephone, it might provide inex-
pensive means of converting handwritten data into
signals which machines can read. The signals
could be transmitted through the regular telephone
network to a teletypewriter or computer at a distant
point. In this way, a salesman might quickly and
easily furnish sales data to headquarters, or a
merchant might order goods from a warehouse.

Modern communication involves many more
fields of inquiry than the transmission and recep-
tion of sound. The experimental number-reader is
but one example of Bell Telephone Laboratories
work to improve communications service.

WWW ammernacaaradiohisetary com

nSons:

Tom Dimond, a B.S. in E.E. from the Uni-
versity of lowa, demonstrates an experi-
mental model of his number-reading
invention. A similar device can also be made
to read alphabetical characters. Small size
and low power requirements result from
transistor circuitry.

BELL TELEPHONE LABORATORIES
World Center of Communications Research and Development
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The Use of Twin-T Networks

The author presents a thorough analysis of Twin-T circuits and explains how
to choose the elements to secure a desired result in various applications.

¢ircuit, which has the useful property

of providing a perfect single-fre-
quency rejection characteristic, has be-
come increasingly popular in different
types of audio circuits. It can be adapted
in a variety of ways and the approach to
its use may be theoretical or experi-
mental—most often the latter. As some
discussions on the subject of its use seem
to betray lack of understanding on the
manner in which this cireuit achieves
its objective, the author set to work to
analyze critically the various properties
of this circuit, which analysis follows.

The most frequently used cireuit is
the twin-T arrangement shown at Fig. 1.
But, for some purposes in analysis, it
may be helpful to look at the dual equiva-
lent shown at Fig. 2, which has the same
properties, but is essentially a ftour
terminal network. This has the praectical
disadvantage that, if one side of the in-
put is grounded, then both sides of the
output must be isolated from ground.
For this reason the cireuit at Fig. 2 is
ravely used, while the circuit of Fig. 1
will be found in quite a variety of
places.

The schematics for hoth these cireuits
give the values in resistance or reactance
at the eritieal frequency, which may or
may not be a null point, according to
the precise relationship between the
values chosen. In the case of Fig. 1,
each T of the twin will be seen to consist
of one each of the values a, b, and c.
The difference is that, in the upper
group, ¢ is a reactance while @ and b
are resistances, while in the lower group,
« and b are reactances while ¢ is a re-
sistance.

Symmetry is assumed in the sense

IN RECENT YEARS the twin-T type of

* 150—47 14th Road, Whitestone 7, N. Y.

NORMAN H. CROWHURST*

X. = ¢ AT CRITICAL FREQUENCY
{¢
> <
Sr-o SRt
1. ..
2 e
X_=a AT X =b AT
<
K “crimicaL CRITICAL o
T FREQUENCY FREQUENCY
AAARA
WWWA-
R=c¢

R =0 R=b
""""v" """""'
Xe =c AT
CRITICAL
FREQUENCY
<
:E R=c¢
>
S
i1t I
119 LA )
Xc =0 AT Xc=b AT
CRITICAL FREQUENCY CRITICAL FREQUENCY

Fig. 1. Basic circuit of twin-T network,
with value references used throughout
this article.
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Fig. 2. This twin-t network is the dual

of Fig. 1. The values shown here are

used through this article with reference
to this circuit.

that, at the critical frequency, the re-
actance with is value is marked as a
has the same value as the resistance so
designated. Beyond this basie symmetry,
the values a, b and ¢ can take up any
combination desired and part of the pur-
pose of this article is to investigate the
effect of different combinations in these
values.

The classie twin-T ecircuit uses values
@ and b which are exactly twice that of
¢ in a configuration of Fig. 1. In the
dual equivalent of Fig. 2, and still re-
ferring in resistance or reactance values,
a and b would each be half that of e.

To help visualize what happens in this
circuit the vector diagram of (A) in
Fig. 3, which is based on the classical
relationship of values, shows the econ-
dition on tune. Vector OA is the input
voltage. On the left side vectors OB and
BA represent the division of voltage be-
tween resistor ¢ and eapacitor a in the
lower T network, assuming that capaei-
tor b is not connected to this junction
for the moment.

Similarly the vectors OC and CA
represent the division of voltage between
capacitor ¢ and resistor «¢ in the upper

T network, with resistor b regarded as
disconnected.

When the series combination of re-
sistor and capacitor b is connected be-
tween these tapping points across the
output, this has the effect of loading the
voltage at the two T junctions; from
B to D and C to E. Then the resistor
and capacitor elements b produce the
voltage-divider action represented by
DO and OE. Thus it is seen that the out-
put junetion point corresponds with the
Zero or origin.

(B) in Fig. 3 shows an alternative
way of viewing this twin-T, that may be
helpful in consolidating the visualization
of its behavior. The approach we just
used considered first the condition with
components b removed, and then added
them, to find the over-all performance.
Alternatively we could assume the out-
put at the critical frequency is zero and
start on the somewhat hypothetical
basis of removing components ¢ from
the network. This is hypothetical, of
course, because the output’s being zero
is actually dependent on the presence of
components c.

Voltage-Divider Effect

As the output point is at zero or
ground potential, both the resistance
elements ¢ and b and the capacitance
elements a and b act as voltage dividers
and, without considering the effect of
connecting components ¢ at the tapping
point, we could regard these tapping
points as being sources whose voltage is
the input voltage divided by the ratio be-
tween ¢ and b in each instance, and
whose effective source impedance is the
parallel combination value of a and b.
In the case of the vesistances a and )

aoc

(a)

\\ /}'
&

(C)

Fig. 3. Vector diagrams relating to operation of the twin-T circuit (Fig. 1} at critical
frequency (see text).
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Fig. 4. Vector diagram for twin-T circuit
at an off-null frequency.

this will be an effective resistance value,

while in the ease of capaeitances a and b

the effective reactance is the same value.

This is based on Thevenin's theorem.

This gives rise to the vector diagram
of (B) in Fig. 3. There the vector OA
is this purely hypothetical open cireuit
voltage at the T junetion points before
the elements ¢ are conneeted rather than
the iuput voltage (with which it will be
in phase, however).

When the elements ¢ are “connected,”
the voltage at one T junction moves
from A to B and at the other T junetion
from A to C, due to the loading in each
case: of the resistance with a corre-
spondingly equal reactancee, and the re-
actance with a correspondingly equal re-
sistance. Then the voltage divisioun
between the output elements b whieh are
equal but at 90 deg. will bring the out-
put voltage to the fourth corner of the
square, at the zero point O once again.

From this approach, it is compara-
tively easy to see why any combination
of values in this eircuit such that ¢ is
equal to the effeetive parallel value of
a and b will produce the necessary null
at the output. These are the only values
that result in the perfect square.

The disadvantage of the vector dia-
gram of (B) in Fig. 3 is that it only
shows the relationship at the null or
eritical point, having been based on the
assumption that the output voltage is
zero. On the other hand, the complete
vector diagram of (A) in Fig. 3 can
be redrawn for positions off tune, a
sample of which is shown at Fig. 4.

This again is for the classieal twin-T,
where at null values @ and b are each
twice that of ¢, The particular frequeney
shown is where the reactive elements
are just twice the value at the null point.
The significance of the lettered vectors
in the diagram is exactly the same as
at (A) in Fig. 3 and the output voltage,
instead of being zero, is now the final
vector OF.

From the vector diagram of (B) in
Fig. 3 we would probably jump to the
conelusion that the locus of the output
voltage vector is a cirele. It so happens
it 1s, but this is not so obvious from the
diagrams of (A) in Fig. 3 and Fig. 4.
The ecircle which forms this locus has
been drawn in each case as an aid to
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visualizing the variation of the diagram,
but it is not obvious from the configura-
tion of the figure that point F has to
fall on this eirele. This fact can be rig-
orously deduced from the derivation of
Eq. (23) in the appendix.

Operation of the cireuit dual of Fig.
2 can be visualized by the vector dia-
gram of Figs. 5 and 6. The input voltage
vector as before is OA. At the null point,
it we consider only elements a as being
connected first, veetors OB and BA
represent the voltage division.

When elements b and ¢ are conneeted
in shunt with element «, this loads down
the cireuit at this point, so the voltage
across the input pair (values «a), be-
comes OC and CA (instead of OB and
BA). Now the voltage division aecross
these input elements a by clements b
and ¢ is such that in cach case the
voltage aeross element b is represented
by veetor CD) and the voltages across

Fig. 5. Vector diagram for twin-x circuit
at null frequency.

element ¢ are represented by vectors AD
and OD respectively. Thus the potential
at both output terminals is represented
by point 1) and, as these coincide, there
is no difference of potential and hence
zero output.

Figure 6 shows how this condition
deviates off the null frequency. As be-
fore, the vectors OB and BA are the
voltages across elements a when ele-
ments b and ¢ are not conneeted. Con-
nection of the latter elements results in
the voltage across elements ¢ and rep-
resented by veetors OC and CA as be-
fore, but in the different position in-
dicated at Fig. 6. In this instance,
veetor OB represents the voltage across
veactance a while BA represents the
voltage aeross resistance a. Reactance
a at this point has become half its null
value.

Loading with the remaining values
b and ¢ brings this junetion to point C.
The division across the resistance ele-
ment, by resistance b and reactance ¢
is represented by veetors CE and KA
vespectively, while the division across
reactance a, by reactance b and resist-
ance ¢ is represented by vectors CD
and DO respectively. This leaves the
output voltage as DE.

This obviously eannot be plotted as
a locus as in the case of Figs. 3 and 4.
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but it ean fairly easily be visualized
from these diagrams. From the zero
point D in Fig. 5 the deviation starts to
produce a very short horizontal line, cor-
responding to DE near the center of the
circle. This gradually swings around to
the position shown at Fig. 6 and by
further deviation eventually coincides
with the input veetor OA. This is equally
true whether we move the frequeney
down to zero or up to infinity.

Effect of Different Values

Having gone over the vector arrange-
ment to visualize circuit operation we
can proceed to see what effect use of
different values will have. This is given
mathematically by the expressions Kqgs.
(1) through (4) in the appendix for
two cases in each cireuit configuration.

One case is the hypothetical condition
when an input voltage is applied at the
left side of the cireuit from a zero-impe-
dance souree, while the ontput is ted to
an infinite resistance load.

The other ease for each eireuit is when
an infinite-impedanece current source is
applied at the input and the output is
fed into a short cireuit.

The condition for null given by Egs.
(3) and (6) in the appendix is inde-
pendent of the source or load resistance
used, provided the values are correet for
the null. However, if the eritiecal fre-
queney does not produee a naull, the out-
put voltage or current actually achieved
is given by Egs. (I) through (#) for
the different cirenit configurations re-
spectively.

Substitution of a variety of values for
reactances and resistances a, b, and ¢
into the formula will show that the re-
sidual output at the eritieal frequeney,
where this does not produce a null, can
either be in phase with the input, repre-
sented by a positive solution, or out of
phase, represented by a negative so-
lation.

The possibility of phase reversal ean
be explained in terms of the vector dia-
grams by assuming that the first pair
of vectors produces a division lower
down on the cirele. Then the second pair
of vectors represented by the division in
the output network (values b) produces
a reduced loading on the cireuit, with the

o

Fig. 6. Vector diagram for twin-x circuit
at an off-null frequency.
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result that the output vector at the
critical point is in the opposite direction
from OA. This possibility is represented
at (C) in Fig. 3.

The case for values a and b bheing
identical is represented by Egs. (7) and
(8) in the appendix for the eircuit con-
figurations of Figs. 1 and 2 respec-
tively. The significance of these expres-
sions is interpreted by Fig. 7 which
shows how the value of output voltage
or eurrent varies with the ratio of a/c,
or ¢/a, according to whether we use Fig.
1 or Fig. 2 and assuming that com-
ponents b are identical with a.

Where a and b are both exactly twice
the value of ¢ in Fig. 1 a null occurs,
and where ¢ and b are both exaectly half
the value of ¢ in Fig. 2 also a null oe-
curs. But for other values a null does
not occur.

In the case of Fig. 1 with a and b
being less than twice, or in Fig. 2 more
than half the value of ¢, there is a resi-
dual output in phase with the input
voltage the relationship of which is
given in Fig. 7 in db.

For values of a/c in Fig. 1, or ¢/a in
Fig. 2 greater than 2 the output residual
is out of phase with the input and the
attenuation between input and output
is also given for these values in Fig. 7.
Inereasing this ratio results in progres-
sively greater residual out-of-phase out-
put, up to a certain point. Beyond this
the residual falls again, or the attenua-
tion is greater.

Maximum Out-of-Phase Output

If the maximum possible out-of-phase
output is required for any particular rea-
son, this eondition is achieved when the
ratio, a/e or ¢/a as the case may be, is
given by Kqs. (9) ov (10) in the appen-
dix. For approximate purposes this is
achieved by using values in a ratio of
5 to 1. As this is in the part of the curve
where change in attenuation with the
value of ratio variation is comparatively
small, this makes a convenient approxi-
mation so that standard values can be
used. If preferred value components are
to be used in a fixed cireuit, the useful
relationship of 4.7 to 1 also produces a
close approximation and results in a
point on the characteristic where 5- or
10-per eent tolerance will not seriously
invalidate the result.

In each case the attenuation theo-
retically is slightly more than 20 dh.
Slight deviation may result in an actual
attenuation rather greater still. The
value represented by the ratio of Eq.
(11) is a maximum, using ideal termi-
nation, so termining impedances may
modify this result as detailed later.

An ever bigger reversed-phase output
can be obtained by using different values
for a and b. In the cireuit of Fig. 1,
progressively higher values of b, using
a constant-voltage input source and an
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open-cireuit output, make possible pro-
gressively greater phase-reversed out-
put. Using constant-current input and
short-cireuit output with the twin-T ar-
rangement, progressively higher values
of components @ will achieve the same
result.

In the cireuit of Fig. 2 progressively
smaller values of a, working with eon-
stant-voltage input and open-cireuit out-
put, or smaller values of b for constant-
current input and short-circuit output,
will achieve the same general trend.

For any chosen value relationship of
the grouping just discussed, there is an
optimum choice for the remaining value
to get the maximum phase reversal. To
avoid going through the whole sequenee
of conditions again, we will discuss just
the case of comstant-voltage input with
open-¢ircuit output in the configuration
of Fig. 1. The other conditions are rep-
vesented in the appendix {o correspond.

values of b result in greater possible
maximum phase reversal. But choosing
a specific value of b relative to ¢, the
maximum phase reversal is given by
choosing a value of a/¢ in the ratio of
Eq. (12). Substituting these values in
Eq. (/) will give the appropriate value
of residual voltage for this particular
combination, and which is a maximum-
phase-reversed voltage for the chosen
relationship between b and ¢

These conditions for the various eon-
figurations are represented graphieally
in Fig. 8. This does not show the possi-
bilities up to infinite or zero value of the
controlling ecomponent (in the eommon
case, b) which is the limit for this
partieular element. These values, of
course, do not have any practical sig-
nificance, but their use will give an
ultimate possibility and this produees an
optimum relationship for the remaining
value given hy Eqs. (20) or (21).

-In this ecase progressively higher This brings up the available reversed
4L
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Fig. 8. Variation in phase-reversed output when different, but optimized, values of
a and b are used.
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phase output to a little less than 14 db
down on the input. In practice 14 db is
about the working limit. Suitable value
combinations ean be worked out with the
assistance of the graphs given.

For example, using b/c of 6, a/c
should be 2.5, when the phase-reversed
output will be about 18 db helow input.

Changing relative values of @ and b
compared to ¢ not only affects the resi-
dual output in its phase relationship and
magnitude, or whether a null is achieved,
but it also affects the sharpness of the
response on the side. This information
is summarized in Egs. (23) through
(25) of the appendix and Figs. 9 and
10 show possihle variations for response
eurves in magnitude and phase with
practical values.

Curves (A) are for a hypothetical con-
dition, using, in the circutt of Fig. 1, with
constant-voltage input and open-circuit
output, a/e=1xb/c= . This is a hy-
pothetical maximum sharpness. Curves
(B) are for the classical case a=b=2¢
for Fig. 1 or 2a=2h=c¢ for Fig. 2.
Curves (C) represent a broader case, in
particular for a/c=5, b/e=1.25 (or
equivalent for other configurations). As
these curves are all for null operation,
there is a unique relationship between
a, b and ¢ such that, for Fig. 1, the par-
allel combination of a and b 1s always
equal to c.

Curve Plotting

To facilitate plotting other curves
with praetical values in ecircuits that
produce a definite null, the abae of Fig.
11 has heen prepared to enahle complete
calculation of an entire frequency re-
sponse to he made for any combination
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of a, b, and ¢. As shown, values of a/c
and b/c¢ are for constant-voltage input
open-circuit output. For configuration
of Fig. 2 use left reference line by find-
ing corresponding reading on adjacent
line.

For example, if the values of b/¢ and
a/e for the ecireuit of Fig. 2 are, re-
spectively 0.4 and 0.6, the corresponding
values of a/c and b/¢ on the left refer-
ence line (representing equivalent Fig.
1) are 2.5 and 1.67 respectively.

If either eircuit is to be operated con-

stant-current input and short-ctreuited
output, the use of a/c and b/c scales
should just be interchanged, when the
same chart may be used.

All of these results are based on the
hvpothesis of either constant-voltage in-
put and open-circuit output or alter-
natively, with the noted change in value
relationship, for constant-current input
with short-cireuit output. Use of finite
terminating impedances will modify the
response to an extent umpossible to pre-
diet in detail by means of charts of this
nature. However the general effeet will
be discussed later on in this article.

An important point to note here, how-
ever, is the the terminating impedances,
whether purely resistive or also eon-
taining reactances, do not affect the null
condition or frequency of the twin-T
or twin-x network. The condition for null
for Fig. 1 is given by Eq. (5) which in-
dicates tliat the parallel combination of
a and b must be equal to ¢ correspond-
ingly for the twin-n network of Fig. 2,
the series combination of @ and b should
be equal to ¢. These relationships are
true, whether the input is constant-
voltage and the output open-circuit, the
input constant-current and the output
short-circuit, or whether any finite values
of terminating impedance are used.
What the use of different values effects
is the shape of the characteristic away
from null.

We will assume first that the source
impedance is a finite resistance. By
working with the input impedance given
in Egs. (26) or (27), the insertion loss
and phase-transfer angle at null fre-
quency can be obtained. This will not be
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Fig. 11. Nomogram for calculating amplitude and phase response of any network
producing a null.

identieal at frequencies away from null
but will be quite close to it for a small
region, because the magnitude of input
impedance does not change very rapidly
while the phase of the input impedance
is almost constant in the region of null.

The maximum possible phase transfer
angle that can ocecur is 45 deg. Actually
it ecan never be this much in practice be-
cause it would require an infinite-im-
pedance input with open-eircuit output.
In other words we would be considering
a current input with voltage output
relationship or some such arrangement.
In all practical circuits the phase shift
at the input will be something less than
45 deg.

If the source impedance is resistive
the transfer vector diagram is illustrated
at (A) in Fig. 12. The effect of such an
addition to the transfer characteristic
on the locus of the output voltage is il-
lustrated at (B) in Fig. 12.

The effeet of loading an arrangement
intended for open circuit operation with
a finite value of resistance is precisely
similar, but of opposite phase. The shift
is in the opposite direction, as at (C') in
Fig. 12.

Effect of Source and Load Values

If finite values are to be used the ideal
combination would be such that the
operating impedanee of the twin-T net-
work is a geometric mean between the
source and load resistances. If, for ex-
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ample, the impedance as given by Egs.
(26) and (28) both figure out to 1000
ohms, then operation between a source
resistance of 20 ohms and a load re-
sistance of 50,000 ohins would result in
zero ultimate phase displacement of the
vector loeus cirele in the vicinity of its
null point.

The effect on transfer at frequenecies
widely divergent from the null point can
be computed by considering the ad-
ditional effect of these resistances to the
relevant section of T operating in that
frequency range.

Below null frequeney the section of T
comprising resistance for « and b and
capacitance for ¢ is the operative sec-
tion. Above null frequency the T con-
sisting of capacitances for a and b and

resistance for ¢ is the operative section.

In general, use of widely divergent
values of source and load resistance, of
the general order of ratio just discussed.
will insure that the caleulated results
are quite closely approximated.

We shall further briefly discuss four
possible ways of using this circuit. The
first is as a simple rejector eircuit. For
this purpose any combination of values
that produces a null can be used and
phase shift is usually unimportant. The
only thing that can invalidate the cal-
culated response is the insertion loss
produced by the T elements themselves
in combination with the source or load
resistances actually used. The null fre-
quency and the response in the im-
mediate vicinity of null is not materially
affected by either the magnitude or
phase relationship with source or load
impedance.

The remaining three applications em-
ploy feedback eireuits. In the first case
the twin-T may be applied in the feed-
back of a straight amplifier, to pro-
duce what behaves as a single frequency
tuned amplifier. The twin-T provides
100 per cent feedback over the majority
of the frequency range but rejects com-
pletely the frequency to which it nulls.
This means the amplifier has zero gain
over the majority of the range but at the
null frequency it has the full gain of
which the amplifier is capable.

By designing an amplifier, for ex-
ample, with 60 db gain, this ean he
sharply tuned to the null point of the
twin-T network. It is in this kind of
application where magnitude error and
phase relationships ean become
portant. The expressions from (31) to
the end of the appendix indicate the
relative importance of magnitude error.

In the case where a and b are both
twice the value of ¢, a 1-per-cent error
in the value of a will only produce a 14
of 1 per cent residual output voltage.
This is if both values of a are off by 1
per cent in the same direction. If one
only is off by this much a readjustment
of the circuit would result in an error
of 1/16 of 1 per cent. Similarly with

im-
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Fig. 12. Vector diagrams showing effect of terminating impedances (see text).
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Fig. 13. Graph
showing effect of

value relationship

on the importance
of value toler-
ances.

PER CENT OF QUTPUT VOLTAGE FOR 1% ERROR IN BOTH COMPONENTS

1 1.5 2.0

® 2010 5 4 3 2

NOTE:

VALUES OF 9% IN FIG. 1 OR %, IN FiIG. 2. (Constant volts in, O-C OUT)

VALUES OF Y% IN FIG. 1 OR %, IN FIG. 2 (Constant volts in, O-C OUT)

FOR CONSTANT CURRENT IN, 5S-C OUT, INTERCHANGE o
AND b THROUGHOUT, INCLUDING SCALES

3.0 4.0 5.0

1.5 1.4 1.3 1.25

value b this will also be 15 of 1 per cent,

while value ¢ will give a deviation of
0.25 per ecent for 1 per cent error in

both values of e¢. Kither one corre-
spondingly will result in an error of 15
of the crror in the individual com-
ponents,

This applies to the eclassic values
of 2, 2, and 1 for «a, b and e. For
other values KEgs. (37), (33), and
(35) will evaluate the relative error

produced. Tt will he seen in this cirecuit
configuration that using constant-voltage
input and open-circuit output the error
voltage is principally dependent upon
the ratio of value a to other components.

Use of a larger value for a reduces the
velative error dependency. In the case
of « itself the reduction is by the square
of its relative value. In the case of b
large values of a reduce dependency
on b approximately in direet proportion
to a. In the case of ¢, similarly. These
relations are shown in Fig. 13.

This means in effeet that it may be
profitable to utilize an amplifier with
considerably less amplification and em-
ploy the phase-reversal condition to pro-
duce controlled boost in gain at the eriti-
cal frequency. This controlled boost he-
comes very little dependent on small
tolerance variation in the T network
compouent, if b is made large relative to
¢ and a uses the optimum value given by
Fig. 8. This graph also indicates the db
loss resulting in the twin-T network and
from this a suitable positive feedback
combination can he caleulated.
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Use of Transistorized Circuits

1t should be noted, as shown in Fig.
14, that these civeuits, with a correspond-
ing adjustmient in configuration, repre-
sented by changing from the sequence
of expressions based on q. (I) of the
appendix to those based on Eq. (2),

4 HIGH
3 VALUE
2 LOAD
<
CATHODE
FOLLOWER
LOW SOURCE
+
PNP
-
INPUT o b
§ - W — W PNP
BIAS l
NPN LOW RESISTANCE
- kS e FOLLOWING
INFINITE L i SYTAGE
IMPEDANCE 8
STAGE ®)

Fig. 14. Showing (A) the ideal arrange-
ment for terminating a twin-T in tube
circuits, and (B) in transistor circuits.

can be operated from a virtual constant-
current source into a virtual short cir-
cuit. This is convenient for transistor-
ized amplifiers.

A grounded-base output using some
form of complementary-symmetry cir-
cuit ean produee ahmost-infinite-imped-
ance source, to feed the twin-T. Naturally

(Continued on puge 50
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Fig. 15. How a modified twin-T can be used to produce accentuated sharpness in
a rolloff characteristic.
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The Compatible
Stereophonic Record”

PETER C. GOLDMARK,' BENJAMIN B. BAUER,” and WILLIAM S. BACHMAN®

Stereo records can be cut so as to be playable with conventional monaural pick-
ups and with the same playing time as present LP records. As shown by the au-
thors, this results in some improvement in wear and in a reduction of distortion.

ord was a natural extension of

the development of the LP record
and the 1625 rpm 7”7 extra-fine groove
records. The objective was to provide
stereophonic sound equal to that of the
best stereophonic tapes. The stereophonie
LP record had to be compatible so that
it could be played on any existing mon-
aural phonograph as satisfactorily as
tuday’s standard LP record. This meant
having the same sound level and quality
in terms of frequency response, distor-
tion and signal-to-noise ratio. The play-
ing time would have to be the same too.
It was felt that only in this way could
a smooth transition take place between
the current LP record and the new stero-
phonic LP record.

In order to understand more fully the
theory underlying the development of
the new record it is necessary to diseuss
briefly the problems of compatibility.
This in turn requires an understanding
of certain properties of monaural rec-
ords and pickups.

0 ur research on the stereophonie ree-

Compatibility Problems

In a laterally modulated record the
groove and stylus motions are mainly
in the plane of the record. However there
is also a stylus motion normal to the ree-
ord surface owing to what is known as
the “pinch effect.” The origin of the pinch
effect is illustrated in Fig. 1. The groove
width and depthr remain constant when
measured along the radius of the dise,
however at the points where modulation
oeeurs the cross-section of the groove is
narrowed down. Thus at P’ the radial
width W is the same as at the point P,
but the cross-section width W’ at P’ is
diminished or pinched by the factor

* Text of a paper delivered at the I. R. E.
Convention on March 25, 1958, in the Sert
Room of the Waldorf Astoria Hotel.

1 President and Director of Research,
CBS Laboratories.

2 Head of Audio and Acoustics Section,
CBS Laboralories.

a Director of Engineering and Research,
Columbia Records.
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Fig. 1. Deviation of a lateral groove

from its normal spiral path results in an

effective narrowing of the groove as

seen by a spherical stylus, resulting in
pinch effect.”

cos ¢, where ¢ is the modulation angle.
Due to the narrowing of the groove
angle, the profiles of the groove and
stylus require the stylus to rise at P’
to accommodate this pinching of the
groove. The amount of the resulting ver-
tical motion ean be 0.3-mil or more de-
pending upon the recording level and
groove velocity (or modulation angle) and
stylus radius. If the stylus were unduly
stiff in the vertical mode and thus not
adapted to follow this up-and-down nio-
tion, gouging of the groove would occur
resulting in distorted and noisy repro-
duction. Another annoying effect caused
hy undue vertical stylus stiffness is ob-
jectionable chatter radiated from the
record and the tone arm. Designers of
pickups have for many years recognized
the importance of vertical freedom of
motion by providing lateral pickups
with an adequate amount of vertical
compliance which in most instanees is
ahout one- to two-thirds of the lateral
compliance. Thus most lateral pickups
already have a built-in-eapability of
handling at least 0.3-mil vertical dis-
placement, which then would be avail-
ahle to carry the added information re-
quired by stereophony.

The elasticity of the record material
is another factor, which, though smaller,
is nevertheless important. With a 6-
gram pickup the 1-mil stylus penetrates
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about 2 mierons into the groove wall of
a Vinylite record and this corresponds
to about a 0.1-mil motion in the vertical
direction. Therefore the total vertical
displacement which any record can im-
pose on practically all monaural pick-
ups, without ecausing mistracking, is
roughly 0.4-mil, or +0.2-mil from the
position of equilibrium.

Another aspect of compatibility is
concerned with the manner in which
stereophonic information is recorded on
the dise. Since stereophony involves at
least two clhannels, the groove must be
modulated in two orthogonal directions
so that one channel will not interfere
with the other. Some systems of disc
stereophony carry one channel as hori-
zontal modulation and the other as ver-
tical modulation. This resulted in an in-
compatible record because monaural
pickups would only reproduce the in-
formation from the one channel which
is recorded laterally.

In the new stereophonie record to be
described, the left and right channels
are converted into a sum signal
S=L+R and into a difference signal
D=L-R. The sum signal is recorded
as lateral modulation and the difference
signal as vertical modulation. The sum
signal contains all the significant infor-
mation which is presently contained on
the standard LP record. The difference
signal however carries the spatial in-
formation essential for stereophony.

To clarify the role of this difference
signal in stereophonie reproduction let
us take the case of two identical chan-
nels being reproduced over two separate
loudspeakers. The resulting sound will
appear to emerge from a single source
located midway between the two loud-
speakers. This in effect would bhe mon-
aural sound. Only when the left and
the right channels differ from each other
arve spatial effects produced. Therefore
it is the difference between the left and
right ehannels when combined properly
with the sum signal which produces
stercophony.

A record with the L+ R channel re-
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1s where
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begins ;
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I TINENTAL, 1¢-540

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

When you select your high fidelity system—an amplifier with
low distartion and low noise level, a speaker capable of repro-
ducing the entire audible range—you want to make certain you
pick the right record player. Because that’s where the music
begins. That’s why today’s fine high fidelity systems require the
all new Collaro—the turntable that changes records—featuring
the revolutionary transcription-type tone arm.

The new arm is one-piece, counter-balanced and will take any
standard cartridge. Resonances are below the audible level.
Between the top and bottom of a stack of records there’s a
difference 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 styli.

It’s worth noting that Collaro quality is so well recognized that
leading American manufacturers of fine console units incorpo-
rate Collaro into their instruments in order to achieve the best
possible performance in a record player.

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

Four speeds, manual switch that permits playing single record
or portion of a record; jam proof mechanism, hold the arm in
mid-cycle and it won’t jam; automatic intermix, plays 7", 10"

AUDIO e MAY, 1958

or 12" records in any order; automatic shut-off after last record
has been played; wow and flutter specifications, 14 (0.25%)
RMS at 33% RPM, superior to any changer in the world;
muting switch and pop filter to eliminate extraneous noises;
extra heavy duty 4-pole induction motor; heavy rim-weighted,
balanced turntable for fly wheel action; removable heavy rubber
turntable mat; pre-wiring for easy installation; attractive two
tone color scheme to fit any decor; factory custom-testing for
wow, flutter, stylus pressure and correct set-down position.
Reflecting their custom English craftsmanship Collaro changers
are tropicalized to operate under adverse weather and humidity
conditions. The base, 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.

W hen you buy your Collaro, you’re buying professional quality
equipment at a record changer price. Collaro prices start at
$37.50. The Continental, featured above, is 846.50. (Prices are
slightly higher west of the Mississippi.)

FREE: Colorful new catalog, containing guide on
building record library plus complete Collaro line.
WRITE TO DEPT. A-017

ROCKBAR CORPORATION

: S MAMARONECK, N.Y.
Rockbar is the American sales representative for Collaro Ltd. and other fine companies,
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Fig. 2. When the “sum’ signal is re-
corded, the resulting modulation is lat-
eral in stereophonic recording.

corded as lateral modulation and the
L - R channel as vertical modulation

will he reproduced on a monaural pho-
nograph as a conventional LP record
provided however that the previously

mentioned restrictions as to vertical
modulation limits are ohserved. The

same record will play as a stereophonie
record when reproduced  with  stereo-
phonic reproducers.

Stereophonic Record

Let us first examine the type of modu-
ation obtained when the sum signal
only is recorded. The profile of such a
groove is shown in Fig. 2 where the ini-
tial position of the groove is indieated
in solid line (the hottomn radius being
omitted for simphicity). When the sum
signal § is applied to the groove as lat-
eral modulation the groove moves to the
new position shown in dashed lines, In
this particular case the difference in-
formation Is not recorded (D =0), so
that the apex of the groove remains in
a plane parallel to the surface of the

Fig. 3. When the “difference” signal
equals the “sum’ signal, the resulting
modulation is vertical.

record. This, of course, leads to a stand-
ard LP record which will contain all
the information of both ehannels except
for stercophony. Referring next to Fig.
3, here in addition to the sum or § sig-
nal, the difference signal has also bheen
recorded and the effect of this D signal
on compatibility will now be examined.

Let us assume that an extreme stereo-
phonie signal is recorded with the infor-
mation arriving over the left channel
ouly, the signal from the right channel
being equal to zero. In this case the sum
signal will be : § =L, and the difference
signal: D=0L; thus S and D are nu-
merically equal as represented by the
vectors § and + D in Fig. 3. The motion
of the groove apex will follow the vector
S+ D slanting at +45 deg. The profile
of the displaced groove is shown by the
small dotted triangle and it is seen that
what remains of it could not guide a
pickup stylus. Assuming now that the
stercophonie signal is contained in the
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R channel only, the L channel heing
equal to zero, then S=R and D=-R;
therefore I is again numerically equal
to S, but directed downward. The mo-
tion of the groove apex is portrayed by
the veetor §— D slanting downward at
- 45 deg., and the new profile of the
groove Is shown in dashed lines, Note
that the space occupied by this new pro-
file is substantially greater than the
space occupied by the usual monaural
groove, Therefore the playing time of

Fig. 4. When the “difference’” signal is
equal to the “sum’ signal, the stylus
may have difficulty in tracing the groove.

this record would be appreciably less
than that of the LP record.

Additionally it should be noted that
the system just deseribed contains as
muclt vertical as lateral modulation at
all levels when L or R are zero. H it is
attempted to inseribe on it as much
lateral modulation as currently found on
LP records, the corresponding vertical
modulation  will exceed the tracking
capability of the current monaural pick-
ups. Tt will be vemembered that for com-
patibility the maximum vertical modu-
lation should not exceed about +0.2 mil,
vet it is not uncommon to find LP lat-
eral modulation amplitude peaks to
reach values in excess of + 1.0 mil. Thus
to achieve compatibility the record just
deseribed would have to be recorded at
a level of about 14 db lower than the
standard LP level, resulting in a corre-
sponding decrease of signal-to-noise
ratio.

There exists vet another reason why

this record is inecompatible. Referring
to Fig. 4 the sum signal alone is repre-
sented by the arrow & and the extreme
positions of the groove wall modulated
by S correspond to the sidewall motion
¢ in the normal direction. 1f the signal
is sinusoidal, then at high modulation
velocities the 1-mil radius stylus may
Just be able to trace this modulation. It,
however, a signal D) is added then the
sidewall motion becomes ¢” which eould
be as much as twice g. The 1-mil stylus
would no longer he able to trace this
modulation as is shown by the diagram
at the upper left hand side, and there-
fore a considerable amount of distortion
would be generated.

Because of the 45-deg. inelination of
the S+ D and § - D veetors with respect
to the horizontal, the method just de-
seribed is equivaleut to the so-called
45/45 system. This latter poses a di-
lemma:  either the over-all recording
level of both lateral and vertical modu-
lation has to be appreciably reduced to
permit tracking with the existing mon-
aural pickups or, if the level were main-
tained as in existing LP records, the
majority of existing pickups would not
track it. Additional serions problems
would bhe the generation of distortion
and the reduetion of the program length.
Therefore neither choice would yield a
satisfactory compatible record.

The New Compatible Record

It was the writers’ objective during
the many vears of research on stereo-
phonic reeords to develop a system
which would be completely compatible
with existing phonographs yet which
would convey the required stereophonie
impression to the listener. The new rec-
ord system which mcets these require-
ments is hased on the following prin-
ciples.

Since it was desired to produce a
sterecophonic record with the same sound
level as the LP rvecord and whieh can
also be tracked with existing menaural
pickups, the answer seemed to lic in a
stereophonic  record with  full lateral

(Continued on page 66)

MATRIX S = L+R MATRIX L
L L
4 L'(2)
MONITOR
1) » « (1)
M AUTOMATIC o i q R(1)
R Y CONTROL T B ! .
@ @) R" (2)
N .
D = L-R o J {
H-v 45/45
CUTTER CUTTER

Fig. 5. Block schematic of compatible recording system. Left and right signals enter
at the left, are matrixed before feeding a horizontal-vertical cutter. Matrixing again
permits feeding a 45/45 cutter as well as left and right monitoring circuits.
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THE FISHER

‘ i i “400." i 3 OUTSTANDING FEATURES @ Two-circuit
FISHER LEADS THE WAY in stereo with the “400, a umverial, self RUMBLE FILTER for exsremety. shar
powered STEREOPHONIC Master Audio Control and Preamplifier. The “400” is cur-off. (A ‘must’ for stereo cartridges.
. [ . . . B 9 controls, all on the front panel.
an instrument of such versatility, you can use it in sixteen different ways: All connections are on the rear apron.

® 16 jacks for any combinasion of

STEREO: Tapes; Discs; AM-FM; FM-FM; FM-Multiplex; Microphones stereo and monaural inputs. @ £ outpur

jacks. B Push.button input selector,

. L o R L L o = . 1 with jeweled indicator lamps. & Equal-

MONAURAL:  Tapes; DlSC'S, AM; FM; TV Sc_mnd, .Shgrt Waye, Mlcrophope Toacion Seiector for 4l records and

RECORDING:  Srereophonic and Monaural, with built-in monitoring facilities tapes. B 3-position Loudness Contour

L . Control. @ Independent Bass and Treble

CROSSOVER:  Electronic crossover for dual-channel amplifier-speaker systems tone controls. @ 4 Input Level adjust-

mr:ntstl 1-l;nob4Chan§}el Vci{ucme-Bal-

i H 4 Hh 1 b H 11 anee Control. @ 4 auxiliary recep-

In spite of its rfm“tr’}mb.le versatility, the 400" features extreme simplicity of ) S T e R
operation. The “400” will be at your FISHER dealer soon. Plan $.| 6950

to visit him, to see this fabulous new instrument. Chassis,

Blonde, Mahogany or Walnut Cabinet, $17.95

Slightly Higher
in the Far West

FISHER
WRITE TODAY FOR COMPLETE SPECIFICATIONS

BRSO 4, = 0 e -
3 ¥ 1 .

FISHER RADIO CORP. * 21-29 44th DR. - L.1. CITY I, N. Y.

STEREQ

&

A rnian e S
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Simple Transistor Tester

RICHARD S. BURWEN*

Transistor experimenters will find good use for this simple instrument which is easy to
construct and calibrate, and which gives reliable information about both transistor types.

RANSISTORS are so easily damaged by

momentary overloads that it is a

necessity to be able to make a quick
check on their operating characteristies.
A tester designed for this purpose is
shown in Fig. 1. It measures two of the
most important transistor charaecteris-
ties: d.e. current gain § and amplified
leakage current BI,,.

While there are numerous paranteters
specified for a transistor, measurement
of ouly B and BI,, is sufficient for a
great deal of transistor work. Precise
measurement of all the characteristies in-
volves many hundreds or even thousands
of dollars worth of complex equipment
which takes considerable time to operate.

In contrast with this ecomplex equip-
ment the tester shown in Fig. 1 uses
only a d.e. milliameter, switch, resistors,
and batteries. A complete test takes only
a few seconds. It checks any low-power
PNP or NPN transistor.

Such a tester is particularly useful to
the cireuit designer who finds that his
new cireuit amplifies nicely but burns out
a transistor every time power is ap-
plied abruptly. Transistors are too easily
damaged by a momentary current surge
through a coupling or hypass capacitor
—or by one slip of the test prod. The
tester may he used in detecting transis-
tors that have been damaged in this
way. It is equally useful in servieing
modern portable radios.

Simple as it is, the tester presents a
good picture of a transistor’s perform-
ance. The d.c. eurrent gain f as meas-
ured is the ratio of d.c. collector current
to d.c. base current when the transistor
is connected as a grounded-emitter am-
plifier. Leakage current BI,, is the col-
lector-to-emitter current that flows when
the base eireuit is opened.

Note that B is the d.c. or large-signal
current gain. This quantity differs only
slightly from the dynamie or small sig-
nal B usually specified by transistor
manufacturers and which requires much
more eclaborate equipment to measure
accurately.

* Minneapolis-Honeywell, Boston, Divi-
sion, 1400 Soldiers Field Road, Boston 35,
Mass.
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Fig. 1. External view of simple transistor
tester.

The amplified leakage current BI,, is
a measure of how mueh the transistor’s
collector current will drift with tempera-
ture. This current results from the tran-
sistor’s amplifying by a factor of B its

Fig. 2. Internal
view of the tester.

WWW ammernacaaradiohisetary com

own collector-base junection leakage cur-
rent I, (measured with the emitter
open).

In germanium transistor circuits with
no temperature stabilization this leakage
causes collector-current operating-point
drift that may be tremendous. The leak-
age component of the collector current,
BI,, [more accurately (1+B)I,] which
may be a substantial fraction of the
total, approximately doubles with every
9°.Centigrade rise in temperature. In
cireuits that incorporate d.c. emitter de-
generation to reduce this drift the in-
crease in collector current is reduced to
somewhere between I,, and BI,,.

Use

To measure B and BI., the tester uses
the simple reliable ecircuit shown in Fig.
3. A 6-position selector switch permits
measurement of f and 81, for either
PND or NDPN transistors. In addition it
perntits a check of its own battery's
voltage and provides an “off” position.
Neither the transistor nor the meter can
be damaged by short circuits or over-
loads because the current is limited to
12 milliamperes by a resistor in series
with the meter. Battery life should be
at least 300 operating hours, which in

(Continued on page 69)
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Have the best in Hi-Fi Sound
and save with a JOII&EII

High Fidelity Speaker E@U?

Now you can have famous Jensen authentic high fidelity loudspeaker
performance plus the fun and satisfaction of building vour

own speaker system (and save money) with any one of Jznsen’s

eight Hi-Fi loudspeaker kits. Choose from kits ranging from the
modest KDU-12 two-way Budget Duette to the superlative

_ KT-31 Imperial 3-way system. You can build your own enclosure,
g ‘ build into your custom home music installation, or insaall in a

KT-22

Jensen factory-built cabinet. In every speaker kit you get the same
high quality matched components used in Jensen's factory assembled
reproducers—and at far less cost, too. Select the kit that hest fits
you.r budget and space, follow simplified plans, and enjoy th2 finest
in sound reproduction. Send for our free Catalog 165- B

INSTALL A JENSEN SPEAKER KiT
IN A JENSEN ENCLOSURE,

If you don’t want to build your own
enclosure, you can install a Jensen :peaker §
kit in one of Jensen's many fine fuxrnoiture
speaker cabinets, Catalog 165-B giv=s com-

- plete details and suggesuons for cabinet-kit .
combmanons

wpu-12

35 PAGE JENSEN MANUAL 1060

This is your guide to kit selection and enclosure
. construztion. Complete data and instructions for
5 alt Jensen Speaker Kits from the famous 3-way
= "imperial” system to the budget cost 2-way " Duette”
gystem. Describes Bass-Ultratiex and Back-loading
- Folded Horn enclosures in complete detalt with ex-

- = ploded views and simplified wiring instructions.

! JENSEN MANUAL 1060 — Net Each ... ... 50¢
Model KT 3111 KT-32t1 KT-ZI KT-22 KT-23 KDU-10 KDU-11 | KDU-12
3-way Z-way 2-way 2-way Con-| 2-way Duetie 2-way Automobile
Typ2 Trl-plex Congerio-15 ggnm rto-12 temporary or Commnpor ary or Duefte Table
Frequency Rangetft — 30-UHL 30-15.000 |~ 30-15.000 | 40-15.000 50-15,000 50-15,000 55-13,000
Power Rallng (Watts) 35 30 25 20 | 20 20 5
Imp2dance (Ohms) 16 16 [ 6 I 8 4 k]
Components: I R R P — _ ale -
L-F ("Woofer™) | PI15-LL P15-LL | F12-NL_ | PI2-RL P8-RL P69-RLt | 60J10t MANUFA«TU?lNG
1id-Range) RI RP-201 12 . ; -— = COMPAN
. \3,,5,‘;;.‘;;?{;,“)"| RP-302 RP-302 RP-102 RP-102 | RP-103 | RP-103 | RP-103 | P35-VH Division of Te Muter Co.
Networks A-61L A-402 | A-61.A-402 — A-201 | A-204 .»T 204 | Capacitor | Capaciior | Capacitor o
Conrols~ i b ST- 917 ~1 -901 a'r-go ‘;‘r 901 ‘ orii - .n ) Y 6601, S. La anie Aye.
Shipplng Wi, (Lbs)) 43 B I A 3% Chicago 38, lllinois
Net Price $184.50 $1 69 50 $§9 50 ‘ 573 00 _ 542 75 $24.75 . $23.75 ' $10.50 In Canad,
n Canada:
*Speclal “wooler” for “Imperial’ Bagk-Li oading folded horn—not ava tasle separately. X 9 Oval-—not available separately.
frIn"ludes M-1131 Intrarange equatizer—not availahle separate.y. **Speelal M-F an H F Controls—not available separately. J.R. Longstaffe Co», Ltd., Toronto
t11L-F response depends on enclosure. (UHL—Upper Hearing Lim#t). in Mexico:

;- . = . B Radios Y Televisiom S.A., Mexico D-F.
¢ - e 1
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Rewire Your Garrard

for Stereo Cartridges

A few simple steps are all that are required to adapt any
of the Garrard changers or record players for stereo discs.

eight cents” or “one hour and one
dollar"—depending on your profi-
ciency and shopping habits—and your
Garrard is as up to date as tomorrow’s
newspaper, all ready for stereo. The op-
eration is fairly simple, and while newly
arriving models are already wired for
sterco, one doesw’t junk a satisfactory unit
if he ean modify it readily.
You will need ahout 18 in. of phono arm
cable, such as Belden 8431; five feet of
shielded interconunecting eable (and this

\\T\VENTY EIGHT minutes and twenty

can be had with a phono plug already in-
stalled on one end); a phono plug, unless
you get the prepared cable; and some
solder.

Fig. 1. Appearance of shorting switch
terminal board under chassis before any
modifications.

While the photos refer to the R(C-88, the
same principles apply to the other types as
well, sinee all have the same head and arm,
and all have similar eonnecting blocks.

1. Turn the changer over aund diseconnect
both shields from the grounded terminal of
the pickup shorting switeh (Fig. 1). This
will free the terminal from the ground
connection to the lug on the chassis. Then
reconnect both shields to the ground lug
Lut do not solder.

2, Connect the shields of both the external
connecting eable and the short length of
pickup arm lead to the ground terminal

B

Fig. 3. Underside of pickup arm showing
the three screws which control detent and
hold connector receptacle.
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and solder. Connect the center leads of
hoth to the shorting-switeh terminal from
which the shiclds were originally removed
(Fig. 2).

3. On the opposite side of the terminal
strip, bent up the lug which held the
original external eable so as to free the
cable. Place the new external eable along-
side the first and bend the lug down again
to secure both.

4, Free the original arm lead from its
present position, loosen the elamping lug
under the arm pivot, and pull the lead up
into the arm so as to make a loop.

5. Dress the new arm lead up into the arm
over the horizontal pivot.

6. Loosen the set screw under the end of
the arm to free the head conmector (clear
plastie). It may be necessary to loosen the
rear binding head serew slightly, but do not
loosen the screw at the front (Fig. 3).
Rlide the connector out of the end of the
head.

7. Cut the new arm lead to the same length
as the original one, and remove outer in-
sulation and the shield for one-half inch.
Clip the shield wires off carefully against
the insulation. Strip the end of the lead
and connect to the econnector terminal
which has no wires on it. Do not attempt
to connect the shield. (Fig. 4).

8. Slide the connector back into the arm,
plug in the head to position the connector,
and tighten the screws so as to hold the
connector firmly in place.

9. Dress the two arm leads up into the
arm, pulling the slack down under the
chagsis. Clamp both leads together under
the arm pivot, and dress the leads as they
were originally.

10. Cartridge head already has two leads
connected—one black and one red. The
black lead is the grounded connection. Con-
neet another lead to hottom pin inside
head, using some color other than black.
Connect proper terminal connectors for
pickup to be used onto each of the three
leads.

11. Mount eartridge and conncct the leads

Fig. 4. Connector receptacle is pushed
forward out of arm to make connections.

WWW akherieaniadimahictary com

to the terminals, with the black lead on
the ground terminal of the pickup ear-
tridge. This completes the conversion.

With magnetic eartridges, it should not
he necessary to shield the leads inside the
head, With eeramie or crystal cartridges,
shielding is necessary to prevent hum
pickup when the user's haund is near the
head. The three leads may be fed through
a short picce of shielding braid which is
connected to the ground terminal (black
wire) as in Fig. 3, or short lengths of
shielded wire may be used for the leads,
with both shields grounded.

With this method the pickup is not
shorted during the change cyele. By re-
placing the phenolic washers which actuate

Fig. 2. Shields of two external cables and

two arm leads are all connected to the

grounding lug. "Hot"” leads of external

cables are connected on the other side of
the switch.

the shorting switell with brass washers the
switeh can he made to operate to silence
the pickup during the change cycle, but
the adjustment is fairly eritical for con-
sistent operation.

Connecting the leads in this fashion
leaves the normal pair connected to one
channel of the stereo system so that other
lheads in which monaural pickups have
already been installed will funetion nor-
mally without the need for changing the

connections. X
P - SEah ]
¥ S
Ry F
e T _._"}fiﬂ) HTW LLRD

stereo cartridge

Leads are

Electro-Voice
in Garrard head.
shielded with short piece of grounded
braid to reduce hum pickup from prox-
imity of hand.

Fig. 5.
installed
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DRAMATIC

Model DD8

AND DIVERSIFIED

... THAT'S THE

deDIRANINAATTOINIIE

BASS REFLEX WALL BAFFLE by l’o.u,.em)

.». MORE ALL-NEW LOWELL BAFFLES FOR I

Strikingly unusual is this new wall baffle with flowing
LOW LEVEL SOUND DISTRIBUTION |

modern lines. Architects, acoustic engineers and owners
of commercial establishments are overwhelming in their
praise for this totally new type of wall baffle!

o PORT OPENINGS FOR BASS ENHANCEMENT

e HEAVY COATED INTERIOR PREVENTS RESONANCE
® EASILY MOUNTED

WRITE TODAY FOR COMPLETE SPECIFICATIONS! |  BEAUTIROLYmEINISHED
|

NEW RS SERIES NEW AL SERIES
Ceiling Baffles in Brasstone Ceiling Baffies in Coppertone

IN METALLIC BLUE

SEE THESE AND OTHER LOWELL BAFFLES AT THE AND GOLD HEARD EVERYWHERE
MAY PARTS SHOW. We'll be in Room 655-A.
see our catalog in ®
LOWELL MANUFACTURING COMPANY

3030 Laciede Station Road o St Louis 17, Missouri
In Canada:

Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto 10, Ontario of waite for copy
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A New System of Sound

Recording”

FROM THE ARCHIVES OF BELL TELEPHONE LABORATORIES

H. C. HARRISON

Because of the current interest in stereophonic recording which involves some
of the principles used in vertical or “hill-and-dale” records, a review of this ma-
terial may enable the reader to understand current recording techniques better.

HEN THE SCIENTISTS of Bell Lab-

oratories first beeame interested

in the recording ol sound, shortly
after World War 1, they brought into
the art an clectrical technique based on
long experience with telephone systems.
Instead of cutting the recovd with only
the very small energy of the sound
waves, they were prepared to convert the
sound to corresponding electrieal waves
of much greater energy content, and to
employ eclectromagnetic forees for the
actual entting. The lateral-cut system,
most commonlly used at the time, was
the type of recording chosen hecause an
avalysis of fundamentals showed that
with the types of strnetures then avail-
able, the inherent advantages of the ver-
tical type wonld be more than offset by
difficulties in making the needle follow
the groove contour at all frequencies.
As a vesult of the eontributions of the
Laboratories, the orthophonic phono-
eraph was brought out, and later, the
sound picture.

Although the recording and repro-
duction in both of these systems was
far better than anything that had been
attained before, the Lahoratories’ engi-
neers realized that much improvement
was still possible. During the last few
years, therefore, the complete subject
of sound recording and reproducing has
heen reinvestigated. Methods have been
developed by which it is possible to re-
produee with markedly improved quality.
This has required both that a wider band
of frequencies be recorded, and that
more of the extrancous frequencies,
either in the form of surface noise or of
distortion, he excluded. Such a twofold
gain was made possible only by a co-
ordinated development along three lines:
the design of apparatus that would re-
cord and reproduce a wider hand of fre-

* Reprinted by permission from Bell
Laboratories Record, Vol. 10, No. 11,
July, 1932.-
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Fig. 1. In the lateral system of recording,

the cutting stylus is moved radially in

response to the sound to cut a wavy
groove on the disc.

(uenetes, the produetion of a record with
considerably less surface noise, and the
securing of decreased distortion arising
from improper tracking of the repro-
dueing needle. These improvements were
obtained hy an improved design of re-
corder and reproducer, by a new method

Fig. 2. The width of the grcove measured
radially is constant since it is equal to
that of the cutting stylus. The width of
the groove perpendicular to the sides,
however, is not constant because of its
undulating character.
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of proecessing the records, and by a dif-
ferent manner of cutting the groove.

In the studies of sound recording and
reproducing that followed the ortho-
phonie phonograph and the sound pie-
ture, carveful measurements soon showed
that a certain amount of distortion in-
troduced in the reproduction was to a
large extent inherent in the method
of cutting then employed. With that
method, known as lateral cut, the depth
of the cut remains constant. The cutting
stylus is moved radially in correspond-
ence with the actuating sonnd to chisel
a wavy groove on the rotating disk, as
shown in Fig. 1. This groove is of the
same width along the radius of the disk
at all poiuts. Since it is a wavy one,
lowever, winding toward and away from
the center of the record with the varia-
tions of sound pressure, the distance
across the groove—perpendicular to its
sides—is not constant.! Tt is widest at
top and bottom of the waves and nar-
rowest on the slopes as shown in Fig. 2.
The reproducing needle, on the other
hand, is round, and its diameter eannot
he greater than the distance across the
groove at its point of greatest steepness.
Along these sloping sections of the groove
the needle is guided by both sides and
follows the actual form of the groove
with fair precision. Along the tops and
bottoms of the sweeps of the groove,
however, it is in contact with only one
side of the groove at a time, and may
skid from side to side, thus introducing
distorting frequencies.

“Hill-and-Dale’ Recording

Another method of recording on wax
is known as vertical cutting. With this
method the stylus is moved up and down
and thus leaves a groove of which the

1 Commonly referred to today as the
“pinch effect.”
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Miclifosh Cuner

Now — at last —a high quality tuner, and from Mclntosh! Two long, arduous
years of development and experimentation has resulted in several outstanding
and new features to bring you unprecedented performance. Drift free without
A. F. C. yet incorporates, the strongest, and only distortion free, A. F. C. (auto-
matic tuning) — no alignment problems, mechanically captive transformers pre-
vent mis-alignment from vibration, transportation, etc.; (for the first time, tube
changes do not require re-alignment — Ultra-Sonic muting (absolute quiet
between stations) — flat, distortion free, frequency response (lowest distortion
for equivalent signal input) and many more.

Mcintosh Laboratories, Inc.
2 Chambers Street, Dept.
Binghamton, New York

Please send me a full color photograph of the
Mcintosh MR-55 A.M.-F.M. tuner . . . The tuner that
“keeps the promise of F.M.”

AE-5-58
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Fig. 3. The waves cut by the new method are in a vertical rather than a horizontal
plane.

depth varies according to the sound. Tt
gives a series of hills and valleys along
the groove, and the method, for this rea-
son, is often referred to as “hill and
dale.” Tt is iHustrated in Fig. 3. In re-
producing from this type of record the
needle is held to the bottom of the
groove by an unbalaneced portion of the
weight of the reproducer head. Although
the actual pressure on the disc is small,
it is sufficient—in conjunction with a
light spring by which the needle is fast-
ened to the reprodueing head—to force
the light stylus to follow the exaet un-
dulations at all times. There is no skip-
ping, so the distorting frequencies that
sometimes occur with side-cut records
are absent with the vertical.

Although vertical recording has been
employed by others before, the greater
part of the development of the past has
been in connection with lateral-cut rec-
ords. Because of the inherent reduction
in distortion that analysis and prelim-
inary studies indicated could he obtained
with vertieally cut records, however, ver-
tical cutting was taken by the Labora-
tories as the basis of the new method.
It has another advantage over the lat-
eral-cut record in making possible a
longer playing time. With lateral-ent
records the radial distance between ad-
jacent grooves must be great enough to
allow the maximum displacement of both
grooves from mean position—corre-
sponding to the greatest volume of
sound—without danger of cutting
through from groove to groove. The
actual annular space allowed for a
groove must be the width of the cutting
stylus, plus twice the maximum dis-
placement of the groove, plus a small
remainder to ensure that adjacent
grooves remain separate. With verti-
cally eut records, on the other hand,
very little allowance need he made in the
spacing of adjacent grooves for the dis-
placement of the groove. Due to the
tapered sides of the cutting stylus there
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is a widening of the groove as the depth
increases, hut it is of minor importance
compared to the full displacement of the
groove that must he allowed for with
lateral-eut records. Because of this faet
it is possible to eut vertical records with
a piteh of from 150 to 200 grooves per
ineh—thus giving standard twelve-inch
records that will play from 15 to 20
minutes on one side, or ten-inch records
that will fit in the cover of a 1000-foot
flm ean and play for from ten to twelve
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Fig. 4. A schematic indication, not to
scale, of the difference between lateral
and vertical records.

minutes. The difference between the two
types of record is shown in Fig. 4.

Frenquency Response

Although the adoption of the vertical
method laid the foundation for better
sound reproduetion, the major develop-
ment work was still to be done. Perfec-
tion in recording requires not only that
distortion—in the form of false fre-
queneies or sounds—he eliminated bhut
that all the frequency components in the
sound be present in their ecorreet volume
ratios. Although the ear recognizes as
sound all periodie pressure variations
in atr occurring at frequencies from
about 30 to some 16,000 cycles per sec-
ond, all sections of this range are not
equally important. Recent investigations
have shown that the guality of orches-
tral mmusic improves materially up to
about 8000 ¢ps but that the reproduction
of only a few pieces, such as the per-
cussion Iustruments, is noticeably bet-

WWW akmerieaniadiahistary com

tered by the inclusion of frequencies
above 10,000 cps. The ear also recog-
nizes as sound, vibrations over a pres-
sure range of about a million to one,
or 120 db. The best phonograph and
sound-picture practice inecluded com-
paratively small amounts of frequencies
above 5000 cps for a range of loudness
corresponding to a pressure range of
but 50 dh.

Vertical cutting makes it much easier
to inerease the loudness range because,
as already pointed out, an inereased
depth of cut does not necessitate a cor-
responding inerease in the spacing of
the cutting groove as it does with the
lateral-cut record. Moreover a small
amount of overlapping of the grooves
is of no great matter with the vertical
system since the reproducing needle fol-
lows the bottom of the groove, and is
not affected by the sides provided they
are smooth. The adoption of vertical
cutting thus made it possible not only
to eliminate the distortion arising from
improper tracking bhut to increase the
londness range as well. To include a
wider band of frequencies, however, an
improved recorder and reproducer were
required.

Surface Noise

This widening of both frequeney hand
and loudness brought in still further
difficulties. In the ordinary record there
is a certain amount of surface noise,
caused by lack of smoothness of the
record, which is ordinarily made unoh-
jectionable by recording at a displace-
ment that is high compared to the ir-
regularities in the surface. To record at
a wider range of loudness while main-
taining the same magnitude of surface
irregularities and the same ratio be-
tween cutting displacement and surface
irregularities, would require too deep a
cut. If, on the other hand, this ratio
were decreased without decreasing the
surface irregularities, the result would
be very noisy records, and the good
effect of the inclusion of the higher fre-
quencies would be largely lost because
of masking by the surface noise. It
seemed necessary, therefore, hesides a
new recorder and reproducer, to develop
a smoother record surface.

Here, also, certain methods which had
heen tried and rejected by others in the
past seemed to offer great possibilities
if a technic of manufacture could be
provided which would avoid the earlier
causes of failure. A large amount of
work has been required over a number
of years. The several lines of develop-
ment had to he coordinated and carried
on simultaneously. The result, however,
has been eminently suecessful. A method
is now available which results in the
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ability to record and to reproduce fre-
quencies up to 8000 eps—about 3000
cps higher than has been commercial
sound-picture practice. It results also
in so improved a surface that the usually
prevalent needle scratch in the best re-
cordings is nearly inaudible: a neces-
sary requirement if full advantage is
to be taken of the presence of the higher
frequencies. The over-all result is a
much greater naturalness: voices and
instruments are more readily identified
and the finer shades of tone are better
brought out. The ultimate objective of
reproduction—complete illusion of the
actual presenee of the orchestra or voice
—1is nearly attained.

Not the least of the advantages of
the new system is that the method of
processing the records is as simple and
inexpensive as the present method. The

varions steps  require neither highly
skilled operators nor delicately con-

trolled processes. The record is cut on
a thin layer of wax flowed onto a metal
disk, and after being cut is given a thin
plating of gold by a method called sput-
tering. This swrface is then heavily
plated with copper to strengthen it, and
records are made, by a hot pressing
process, of a very smooth and practi-
cally unbreakable material. The repro-
dueing stylus is not a replaceable steel
needle but a permanent sapphire. Be-
cause of the light pressure of the re-
producing stylus, records will last for
several thousand playings with no
noticeable deterivration.

Bell Laboratories, by its recent de-
velopments, has thus made available a
greatly improved system of sound re-
production, which should have many
commercial uses in the future. In addi-
tion to a variety of miscellancous uses,
there is, of course, the possibility of
greatly improved sound pictures but
the usefulness of the system is not lim-
ited to this field. A new form of phono-
graph employing the improved records
and electrical reproduction seems an at-
tractive possibility since 15- or 20-min-
ute records of music almost indistin
guishable from the oviginal would be
invaluable. One of the fields of Immedi
ate usefulness is that of the produection
of high-quality records for hroadeasting
purposes. The frequency range of these
records is so much wider than the broad-
cast bands that the radio listener eannot
distinguish hetween an eleetrical tran-
seription made with this type of record
and an original production. Whatever
use is made of the new system, how-
ever, it is now possible hecause of this
development to reproduee music and
speech with such fidelity and so free
from disturbing serateh that almost per
fect naturalness is ohtained. =
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FOR INTEGRITY IN MUSIC...

Some speokersare betfer than others, Three things make the difference —the
manufncturer’s conception, his obility to praduce speakers that occirately reflect

his' intentions, and, mast imporfant, your persenal preferénce. Stromberg-
Carlson designs and mokes its speokers so that they are gccurate, crisp, and

honest, They fieet the highest musical standeards in fhefr ability o reproduce

sound. Hearing it believ ng. Listen to any of
these spoakers af your S-romberg-Carlson

dealer today.

RF-473 12"
Diffusex
Transducer E

h-guality speaker,

ispariiaa of high
and middie freguendes. Cdrvilineor cons, Alnice
¥ magnel. Pawer hondling ¥ Pragram
makeric re dfhan 50 w Fraguency
TEEL A

RF-47515"
Coaxial
Transducer

in the
Every aunce is necessary to produce superior tran-

The largest Alnica V magnet industry.

sient response, for sharp, clear, low-frequency
sound. Compression type tweeter, unusually clean
throughaut the range. Paower handling capacity:
Program material, Woofer—more than 100 watts
peak. Tweeter—more than 32 wotts peak. Fre-
quency response: Woofer 30-1,50CG cps. Tweeter—
1,500 to 20,000 cps. $179.95.

-C

o

1418c N. GOODMAN STREET

STROMBERG-CARLSON

A DIVISION OF GCENERAL

RF-450 8"
Trarsducer

A great B speok Dalle for dellar, the bel
high Fldelity mu
Powas Bandling
walts peak. Fra

s20.00

RF-471 12°
Cocxial
Transducer

A deol-magnet, dual-cone coaxial speaker, the
very essence o>f Strombery-Carlson’s comception
of soeaker design. Power handling copacity:
Progmam material, Woofer —more than 50 watts
peak Twee‘er—32 wotts peak. Frequency re
sponse: Woofer—30 to 2,000 cps. Tweeter—
1,508 to 15,000 cps. $49 95

RF-456 15"
Coaxial
Tramsducer

A ducl-mos
fer dcllor, fhe
all, Pawasd

‘Woofer— mom -hon
wolls peok. Frequency neg

epd, Tawvdaler — an ta 1

DYNAMICS CORPORATION

ROCHESTER 3, NEW YORK Ok
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Equipment Review

KLH Research and Development Corporation loudspeaker
line—H. H. Scott Model 135 Stereo-Daptor control unit

ITH EACH NEW loudspeaker system
Wthat is introduced ou the market,

we seem to become more and more
convinced that the last word in speaker
design has not yet been reached. After
many years of listening to praectically all
of the speakers and enclosures that have
ever appeared, we have learned at least
one thing—one cannot judge a speaker
and/or enclosure in just a few minutes of
listening. One must live with a speaker
long enough to give it a very wide range
of program material to be able to make a
valid judgment. Because of this, it would
seemm that some enterprising dealers would
make a “sale” of a loudspeaker—type and
brand name unspecifiel—and then allow
the customer to try out three or four of
them at home (all in the price range
selected by the eustomer himself) before
being finally commited to a particular
choice.

We have had the privilege of “living
with” the largest unit in the relatively new
KLH line of loudspeakers and we have
heard the latest model compared directly
to the big one. Then we made a trip to
Cambridge to see something of the way
the units are built. By this time we feel
that we are competent to judge them
intelligently.

Model One combined with Model Five—
KILH uses spelled-out model numbers—is
by no means an inexpensive louwdspeaker,
talling rather into the top price hracket.
But with extended listening. one can only
come up with the deseription that this sys-
tem is a “loudspeaker that does not sound
like a loudspeaker.” The cabinet, shown in
Fig. 1,is 38 in, high, 25 in. wide, and 16 in.
deep. It consists of two 12 in. speaker
mechanisms enclosed in separate air-tight
2.25 cu. ft. enclosures in the lower part,
and a space 7% in. high by 23% in. wide
and 14% in. deep at the top to accommo-
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date a high-frequeney speaker. When sup-
plied as “Model One and Model Five,” the
space is oceupied by the KLIH high-fre-
quency speaker system—the Model Five
part of the name—but the space is ade-
quate to accommodate a JansZen electro-
static high-frequency speaker if desired.
As Model One alone, the upper portion is
open in the furniture cabinets—mahogany,
birch, or walnut finishes being normally
available. The Utility model is finished in
dull black and is 27% in. high over-all—
no space is provided to the high-frequency
speakers.

Model Five consists of a box in which
are mounted three small direct-radiator
cone speakers—the one in the center cover-
ing the mid range, while the two outside
ones, splayed out slightly, cover the high
range. Switches on the back allow for
operating the two sections separately at
normal, below normal, or above normal
settings, which gives the user flexihility in
adjustment for specific acoustic conditions
in his listening room.

Extended listening to this One/Five com-
hination gives the impression of listening
to the original performance rather than to
a loudspeaker. Listening withont looking—
a desirable practice when eomparing speak-
ers—one feels that he is hearing a direct
performance. The effect is almost uu-
canny, because evervone is conditioned to
previous experience somewhat, even though
aural memory is not actually very long.
This eombination of speakers sounds ex-
ceptionally smooth, and no coloration seems
to be apparent. Of course, this was the
main objective of the manufacturers, hut
they have achieved this ohjective quite well.

In direct listening comparison to the
“Standard” speaker, we would be ineclined
to believe that the KL H had less bass—cven
though it has good output without doubling
down to about 27 cps while the Standard
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Fig. 2. The new

Model Six is only

23% in. high but

sounds much big-
ger.

WWW akherieaniadimahictary com

Fig. 1. KLH Model One low-frequency

speaker which provides room inside at

top to accommodate high-frequency units
such as the KLH Model Five.

goes to about 24. There is some accentua-
tion of the very low frequencies in the
Standard system, which makes it extremely
listenable at low levels, hut this almost
scems too much after listening for a half
hour or so to the One/Five. At its price,
however, it should be a good loudspeaker.

The New Modei Six

In March, the new Model Six was intro-
duced to the press and trade. It is con-
siderably smaller than the One, being only
23% in. high by 1274 in. wide and 123 in.
deep. By itself it is capable of a perform-
ance which we have come to think of as
unbelievable for so small a cabinet. Two in
a stereo pair are excellent.

On the Cambridge trip, we asked to hear
the Six in direet comparison to the One/
Five—a rugged demonstration any way
you look at it, for the Six costs only about
one-fourth as much as the One/Five. We
came out of that test with the conmument
that we should hate to have to convince
the better half that we should spend four
times as much for the bigger model. There
was a difference, to be sure, but it was not
as apparent as one would expect and on
some material, in fact. the unit that was
1% db louder sounded best, regardless of
which one it was. (We were unahle to
match levels exactly—the Six could be
varied by 3 db, and it was either above or
helow the One/Five.)

The reasons for this similarity in sound
quality may well be in the construction of
the Six. The entire frame, haffle, and mag-
net-supporting strueture are honded to-
gether forever in a fiberglass-epoxy com-
pound, making the speaker and baffle
cssentially one single unit. The high-fre-
quency unit is similarly set into the haffle,
although it is almost entirely self-support-
ing in the magnet structure, and is fitted
into the baffle in that manner to make sure
of air-tight construction, The hoard itself
is sealed in the cabinet. with the volume
practically  filled up with  rock  wool
“blocks.”

KLH is one of the very few [T. S. manu-
facturers to make their own cones—Bozak
is the only other one we know of. We have

AUDIO e MAY, 1958


www.americanradiohistory.com

Both sound and price
will be music to your ears

Fig. 3. H. H. Scott Model 135 Stereo-

Daptor—a passive device designed to

provide a control center for stereo sys-
tems.

seen evidence of much experimentation in
the *“junk box” where several hundred
tried-and-discarded c¢one types have ac-
cumulated, in both woofer and tweeter
types. The cone for the woofer is relatively
heavy, and—Dbecause of its tar content— |
might be likened to a piece of roofing
paper. 1t is also quite stiff, and is not
likely to break up over the range in which
it works. The tweeter cone is light and
hard, much like a parchment bond paper.
On the whole, the KLH line shows the
results which can be obtained by intelligent
and ypersistent research.

One demonstration we saw was of partie-
ular interest becuuse it showed how smooth
the tweeter is. Using machine-run curves
and a calibrated Western Electric 640AA
condenser microphone, several ifferent
types of tweeters were compared. The ef-
fects of diffraction around various baffles
were readily noticed, and the curve of the
small unit used in the Six was considerably |
smoother than we have come to expect
from cone tweeters, with response extend- |
ing out to well over 15,000 cps. We still
prefer the One/Five, naturally, Lut we
would be quite well satisfied with the Six
—particalarly it we needed two of them
for a stereo pair. B-23

H. H. SCOTT MODEL 135
STEREO-DAPTOR

Practically every user of component high
fidelity equipment will soon be faced with
the need for conversion to stereo, if he has
not already made the change. Many audio-
fans lack the desire to rebuild all their for only $19_50 LIST
equipment, and there are many preampli- —_—
fiers which do not lend themselves readily
to reconstruction to accommodate a second
channel. In many instances, during the ‘

SONOTONE CA-12

a true coaxial speaker

transition period the user will employ two

A good coaxial speaker with complete crossover network
separate hi-fi amplifiers and arrange to

for only $19.50? Don’t say it can’t be done until you hear
\ the Sonotone CA-12.

| Audio engineers tested the CA-12 against other speak-
ers. They found its clean, smooth sound equaled or bet-
tered that of many speakers costing three times as much.
| The CA-12 is a fine-quality 10-watt speaker with a
range of 40-15,000 cps. It makes an ideal single unit —it’s
perfect when “paired” for a stereo system. Hear it at your
dealer’s — or write for full information to:

Sonotone.

Fig. 4. Rear and inside view of Scott n g
Stereo-Duptor. Both audio and power Electronic Appiications Division, Dept, LA-38 U
circuits are controlled. ELMSFORD, NEW YORK
AUDIO e MAY, 1958 39
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couple them together in some fashion so
that audio and power circuits can be
switched with a minimum of inconvenience
and the level can he adjusted on both
channels simultaneously.

The first device that we have seen for
this purpose is a simple unit that is small,
neat. in appearance, and inexpensive. De-
signed originally to permit users of Scott
amyplifiers to establish a control center for
ster2o, there is nothing to prevent other
types of amplifiers being connected to the
Stereo-Daptor in similar fashion.

Briefly, the Stereo-Daptor, shown in
fromt view in Fig. 3 and from the back in
Fig. 4, with the cover removed, consists of
a selector switeh, a volume or loudness con-
trol, a volume-loudness switch, and a ree-
ord-playback switch. A power switch is
coupled to the volume control. In use the

power cord of the unit is plugged into a
wall receptacle and the cords from the two
amplifiers are plugged into the Stereo-
Daptor. The outputs from two preamps are
plugged into the rear of the unit. as are
the inputs to two power amplifiers. With
amnplifiers like the Scott 99 Series, for ex-
ample, which combine pre- and power am-
plifiers, modifications may be made to pro-
vide jacks at these points in the cirenit.
Then with the Stereo-Daptor volume con-
trol at maximum, the two channels are
balanced for equal outputs. Thereafter the
Sterco-Daptor is used for controlling the
volume of both channels and for snch
switching as may be necessary.

The mnit may be used with wmplifiers in
any of four groups, according to the in-
structions. These groups are: (1) Srott
Y9A, B, ¢, and D; 120A, B, and CP; 210B,

- T
Il B
P S _-_hh“'l_l‘»ly;l |I__ '(; -
“He says 1t’s not Hi-F1 if it doesn’t have Tung-Sol Tubes” o
. : sz

g

% %55»

What we're driving at is the sim-
ple fact thar Tung-Sol Audio
Tubes are preferred by makers
of the fimest Hi-Fi equipment.
TUNG-S0L ELECTRIC INC,
Newark 4. N1

TUNG-SOL

AUDIO TUBES
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¢, and F. (2) Scott 121A, B, and C; 210D
and E. (3) Any systems using separate
preamplifiers and power amplifiers having
input impedances to the power amplifier
greater than 100,000 ohms; (4) Two iden-
tical complete amplifiers equipped with
tape monitoring input and output jacks.
Use with widely differing types of equip-
ment is not recommended because of the
difference in levels between the two chan-
nels. That is, one pre/power combination
might operate with a signal level of 1/10
volt at the junction, whereas another might
operate at 1 volt. When reversing channels,
there would be a great difference between
levels.

The record-playback switeh on the front
panel allows usual operation with a tape
recorder where separate input and output
circuits are provided.

The selector switch has five positions:
(1) MoNAURAL RECORDS, whiech connects
both preamp outputs together and feeds
them to both power amplifiers for use when
it is desired to play monaural records with
a stereo pickup; (2) STEREO, which con-
nects the channel A preamp to the channel
A power amplifier and connects the two
channel B units together; (3) REVERSE

Fig. 5. Scott Stereo-Daptor unit matches
other Scott units in height and appear-
ance.

STEREO, which connects A to B and B to A,
thus reversing the position of the channels;
(4) CHANNEL A, which eonnects the out-
put of channel A preamp to both power
amplifiers; and (5) CHANNEL B, which
connects the ontput of channel B preamp
to both power amplifiers. This provides just
about all the switching that should be
necessary exeept for phasing of one chan-
nel—but this would be practieally impossi-
ble in a simple unit. However, we are glad
to note that the manutacturer has ealled
the user’s attention to the need for proper
phasing, not only for monaural use but
also for stereo. Much more need be said on
this subjeet until everything is standard-
ized and we can forget about it once the
equipment is set up.

This is an attractive and simple device
which will do mueh to alleviate the incon-
venience that is sure to De encountered
when a second chanmnel is added in making
n conversion to stereo. There is nothing
complicated about the Sterco-Daptor, and
it should last forever. There are no tubes
to burn out or deteriorate in performance,
and the only possible wear points would
be mechanical ones—and switches and
volume controls rarely seem to wear out.

The provision of the loudness control is
likely to be considered desirable by those
who do not have them already in their
equipment, but tor those who do not like
loudness controls, the switch permits the
compensation to be cut out of the circuit.
Figure 5 shows how the unit matehes other
H. H. Scott amplifiers in height and ex-
ternal appearance. This should be a very
useful device particularly for those who do
not regularly construet their own equip-
ment. E-24
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UNIVERSITY INTRODUCES A VERSATILE NEW LOWBOY...

The smallest lowboy (only 27%" wide,
16" deep, 25%" high, including legs)
for 2- or 3-way systems using 12"

or 15" speakers. Designed to complement
both traditional and modern decor.

BRILLIANT NEW SYSTEMS AND ENCLOSURE

EN-1215 DEBONAIRE ENCLOSURE Designed for full-range reproduction, the EN-1215 DERONAIRE
enclosure employs the phase inversion principle to augment low frequency response. For versatility,
it integrates direci radiation principles to permit using a wide variety of extended range speakers
and 2- and 3-way Diffaxials. The versatile baffle board arrangements accommodate the many multi-
speaker systems that may be developed with P+S-E—~University's Progressive Speaker Expansion plan.
P-S-E enables you to start modestly with an extended range speaker for immediate listening satisfac-
tion and build up at your own pace to any one of a number of magnificent sounding speaker systems.

MODEL S-3 DEBONAIRE-12 SYSTEM This system, employing the same 3-way system compo-
nents so successfully used in the University sENIOR, now makes this highly popular combination avail-
able to music lovers in both corner (sENIOR) and lowboy (DEBONAIRE) form. The basic C-12W 12"
woofer (less frequency limiter) is ideally suited to the EN-1215 enclosure, reproducing deep bass
tones cleanly and efficiently. Mid-range is covered by the new, improved H-600 “reciprocating-flare”
horn with T-30 driver; treble range by the UXT-5 Super Tweeter clear out to 17,500 cps. The N-3
Acoustic Baton 3-way network crosses over at 700 cps for mid-range, 5000 cps for treble. PRESENCE
and BRILLIANCE bzlance controls provide optimum adjustment to room acoustics and personal taste.

MODEL S-4 DEBONAIRE-15 SYSTEM  An excellent three-element system with a unique approach
to mid-range reproduction is achieved in this version of the DEBONAIRE. A 2-way 15” Diffaxial, the
Diffusicone-15, is employed together with the new H-600 horn and new Hypersonic T-50 driver.
The H-600, with hemispherical diffraction added, complements perfectly the T-50 driver to cover
the mid and high ranges from 700 cps crossover to inaudibility. The Diffusicone-15 provides superior
bass response to about 1000 cps where its multi-sectional Diffusicone element takes over for mid and
high frequency response. With thus both the Diffusicone element and the horn/driver combination
providing wide-angle response of the mid-range, this three-element system results in an expansion of
spatial separation and an exciting blend of reed and woodwind mellowness (from the Diffusicone
element) with the brightness of the brass (from the horn/driver). A balance control adjusts the
system to room acoustics and personal taste.
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MODERN decor is accommodated by adjustment
of the legs to this triangular position.

e

TRADITIONAL decor is accommodated when
the legs are set ““flat’’ in this position.

EN-1215 BAFFLE BOARD AND ADAPTERS

A—Hole for tweeter Mode! HF-206 or 4401. ,

B—Adapter blank to close hole A when ;
tweeter not used. i

C—Adapter for Model UXT-5 tweeter.

D—Hole for mid-range (Model H-800 horn).

E— Adapter blank to close hole D when
mid-range unit not used.

F—Hole for Diffaxial Models 315-C, 6303,
Diffusicone-15; woofer Models C-15W, C-63W.

G—12" adapter (supplied) for Diffaxial
Models 312, UXC-123; Coaxial Models
6201, Diffusicone-12, UXC-122 or
Model 6200; C-12W woofer. -

USER NET PRICES:

Finish EN-1215 $-3 S-4
Mahogany $63.00 $186.00 $187.50 |
Blond §3.00 199.00 206.50 E
Walnut 69.00 199,00 200.50

[I—

See your high fidelity dealer . . . or for FREE
LITERATURE on University speakers,
complete systems, enclosures and kits, write
Desk R-8, University Loudspeakers, Inc.,
80 So. Kensico Ave., White Plains, N. Y.
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1. STEREO CORNER (TAPE)
Beethoven: Symphony #7. Pittsburgh
Symphony, Steinberg.

Capitol ZF-22 (ST)!

Capitol’s classical stereo is a whiz. Thongh
I haven’t had time to absorb nearly what I'd
like of the mammoth stereo output of the
company so far, I toss this one at you as
typleal of the best, and one of the finest
musical-stereo combinations to date,

Steinberg’s Beethoven Seventh is a modern
man's dream, not the definitive Seventh (there
is no such thing) but a marvellously revealing
look into the symphony as heard by a progres-
sive, forward-moving conductor. Things move
fast here, the texture is light and airy—really
that “apotheosis of the dance’ that was Wag-
ner’'s heavyweight description of the sym-
phony. We're getting away from the concept of
Beethoven as massive and monumentally
brutal; Steinberg shows what can be done in
the new way and, as I say, it's a revelation
of fine musicianship.

The stereo effect, like others in this series,
is absolutely first rate for the music, a wide,
big-hall feeling, the orchestra at a conserva-
tive, unexaggerated distance without gross
“hi-fi”’ distortions, yet with all the presence
and life you could want. If you want to find
what stereo can do, given top music and top
recording, liere you are.

Beethoven: Piano Concerto #5. Rubin-
stein; Symphony of the Air, Krips.
RCA Victor FCS-61 (ST)

One of a series that includes all the piano
concerti (also in dise form, in an album or
separately), this is just what could be ex-
pected, a polished, professional, effective per-
formance that—for my ear, anyhow—has a
lack of spontaneity, as of the nine thousandth
performance of the same old stuff, and a cer-
tain coarseness in many places that comes
gimilarly from too many playings.

As I say, what more can you expect? Crack
artists like Rubinstein are expected to play
the same music again and again, year in and
year out, indefinitely ; the time when the in-
terpretation reaches its peak of maturity and
expressiveness is bound to pass, sooner or
later. What follows thereafter is a constantly
more sure-fire rendition, and a gradual lower-
ing of the essential standards for high expres-
sion. Can’t be helped.

And so 1 found myself again bored by this
same old concerto. Not a thing “wrong” with
it here—the show is much too well polished
for that. But there are a million and one little
indications of that tired feeling, which is
pushed aside by means of a million and one
slight exaggerations, hardnesses of tone, over-
playings, the false smile trying to hide the
wandering Iinspiration.

Now very possibly Mr. Rubinstein himself
would deny all this, as might the orchestral
players. All I can say is, I hear it. Try for
yourself. This is a seasoned, road-tested.

* 780 Greenwich St., New York 14, N. Y.
1 ST = Stereo tape, in-line.
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wrapped-up performance, but the music isn't
that kind of music and never was.

Don’t know whether this is RCA three-track
or not, but the piano has been very suitably
enlarged, according to standard conventions
of concerto recording, and placed nicely in the
indefinite middleground. The job is well done,
because in this case the soloist doesn’t seem
to be floating in space out in front of the or-
chestra. He’s just present, in no very spatial
way, neither on the stage nor off it. Unless
you prefer to locate your solo specifically
down with the orchestra (and at the proper
orchestral volume) this is much the best solu-
tion to the stereo concerto problem, it seems
to me. It parallels the standard monaural
treatment.

Bartok: Violin Concerto (1939). Menuhin:
Minneapolis Symphony, Dorati.
Mercury MFS5-10 (ST)

“The present recording was made in Car-
negie Hall . . . between the hours of mid-
night and five o’clock, following the all-Bar-
tok concert. ’—thus do we treat our
musicians, these days, to get records as well
as live performances out of them! Well, if
Menuhin sounds a bit wobbly here in his
piteh, I don’t really think it was the lateness
of the hour. Musicians can and do rise to such
challenges, a full-length special New York
concert followed by an all-night recording ses-
sion—an exhausting affair in it§ own right
even after a day’s rest.

Three-track recording here does what it is
supposed to do. The orchestra is closer than
most in stereo recording, with a typical sharp
edge to it, yet the over-all spread of sound is
not disturbed, between the two speakers. Good
enough, though frankly, I like my stereo a
trace more distant, as in the Columbia or
Capitol-Pittsburgh tapes below.

The violin is a tough solo for stereo. Its
thin, wiry tone demands exact placement, and
yet for soloistic purposes you must blow it up,
in the recording of a concerto. Here the
Menuhin violin is less blown up than in other
violin concertos I've heard, the effect is more
as of the actual stage, close-up. At first he
seemed to flit from place to place, perhaps
because my stereo-sensing facilities were try-
ing too hard to locate him; but after awhile
he settled down in a safe position that seemed
vaguely right of center stage, and from there
on all was well. You can hear him breathing—
he’s that close.

This is late-Bartok, a work not unlike the
well-known Concerto for Orchestra and a good
follow-up for listeners who have fallen for
that noble piece—which means a lot of us.
Menunhin once had an RCA recording of the
concerto, as I remember. The performance is
good but not to my mind ideal here ; Menuhin
has a “soft” approach to this kind of music,
a leftover of the old romantic Kreislerish way
of playing; Dorati, on the other hand, is of
the hard-as-nails school and shows his typical
stuff here, to much good I'l admit. But a bet-
ter integration of the two aspects could be
made. Bartok responds wonderfully to a bit of
sentiment—but also to a tough modern ap-
proach, and the ideal is a combination of both.

Maybe a Milstein-Steinberg recording would

WWW akherieaniadimhictary com

do the perfect job on this. for Capitol. No such
thing, as of now.

Villa Lobos and Stravinsky. Phyllis Curtin

and cellos, Willis Page.
Cook 1062 (ST)

Cook is back—with his full line of dis¢ rec-
ords in microfusion pressing (vinyl powder)
and with, at last, a stereo tape Iine derived
from the stereo masters that once were pressed
into his dual-band, twin-pickup “binaural”
dises, now discontinued. (Cook’s plant was
mostly destroyed by a fire last fall.)

The above title is exactly as inscribed on
this excellent stereo tape. If your copy has
the insert leaflet in it (mrime didn’t), you'll find
out what is being played—the Villa Lobos
Bachianas Brasileiras #5 for soprano and cel-
los (eight, as I remember) and a lovely string
concerto of Stravinsky, from 1946, This line
of classical numbers in the otherwise non-
classical Cook catalogue is well worth investi-
gating even if you don’t go for the zanier
Cookisms on other tapes and discs. (I do go
for them.) The Villa Lobos is a persuasively
seductive bit of brilliant banality, a sort of
Bach-Stokowski crooning on the soprano's
part, with words here and there, Latin-Ameri-
can, plus a very male-sounding support from
the many cellos. Like so much of Villa Lobos’
work, its very brilliance of execution keeps it
from real banality—and it will appeal both
to highbrows in music and those who like a
good tune. As for Stravinsky, this is one of
his most ingratiating short later works, rather
gentle, the rhythmic fragmentation always
hinting at (and actually achieving) an elo-
quent melodiousness. Nice stuff.

Stereo? I'm not happy about the eight cel-
los. which seem to cluster tightly about the
right speaker, like proverbial angels on the
head of a pin, not blending with the excellent
Miss Curtin, who is a semi-point-source in the
left speaker. Not enough surrounding space
for proper musical integration, in this rather
dead recording sitnation. The Stravinsky, for
a larger string body, is recorded in a live
hall (perhaps Symphony Hall) and the stereo
effect is excellent, tasteful, helpful to the
music. Couldn’t be better. Audio quality is, as.
might be expected, very high. Cook does his
stereo copying at slower-than-usual speeds,
for maximum fidelity. The originals were good
and are still tops.

(Like other Cook recordings, this is also
available on LP disec and—what’ll you bet?
is likely soon to appear on sterco 45/45 disc.)

Stravinsky: Firebird Svite. N. Y. Philhar-
monic, Bernstein.  Columbia IMB-3 (ST)

Don’t be fooled by Columbia's obviously
spare contributions to stereo tape, so far. Only
a handful of numbers have been released. but
the company has heen booming along in stereo
behind the scenes, and the tapes so far on
hand are of extraordinarily fine guality and
excellent stereo effect.

Bernstein's “Firebird” is oddly conven-
tional, making the piece rather old-fashioned,
if entirely expressive and well tailored. This
is what most people want, but it is odd that
somebody like old Monteux, in his eighties,
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Full, wide-range,
natural reproduction of
all the musical notes
—for enjoyable listening
in your own home—
comes first with Frazier.
That is why
Frazier-Engineered

High Fidelity Speaker
Systems prove 50O
satisfying. It is not

the size of the drivers,
but the way they are
coupled to an
acoustically-adequate
enclosure that gives

you the range,

the balance and the
realism you want,

with minimum distortion,
without coloration,
overdrive or hangover.
Your listening is not
complete until you

hear the Frazier.

HIGH FIDELTY ZRAZJER NEW YORKER

Combines remarkable wide-range reproduction with
beautiful cabinetry. Specially-designed inside this popu-
lar New Yorker is an amazingly compact folded expo-
nential horn with a 20 cycle taper rate and a 202-inch
long air column. Picks up bass notes as low as 20 cycles.
Response is conservatively rated 30 to 17,000 cycles.
Reproduces low notes from 16 foot organ pipes to high-
est overtones of flutes and tympani with life-like real-
ism. Crosses over at 800 cycles, using 12 DB per octave.
48” x 26” x 1614”. Mahogany, Ebony, Blonde Korina,
or Walnut. Complete with speakers. Net, $475

Basic Utility Model F-202, less outer cabinet, $375

WIDE RANGE JRAZJER DIXIELANDER

This high fidelity wide-range loudspeaker uses a folded
exponential horn in the woofer section, and an F-350
horn and driver for the tweeter section, with a constant
resistance crossover at 800 cycles. Assures clean repro-
duction from 40 to 15,000 cycles. Gives life-like quality
to speech, vocal, brass, strings and percussion. Avail-
able in Mahogany, Ebony, Blonde Korina and Walnut.
2414” x 30” x 1614”. With speakers. Net, $250

Basic Utility System, without outer cabinet, $175

FAMOUS JRAZJER Hi-FI BLACK BOX

This popular F-8-3X gives you a direct radiator type
tuned box, modified Hemholtz loudspeaker system for
walls, closets, or any other location. Provides an 8-in.
driver, high-pass filter, and cone-type tweeter, in a
specially designed enclosure for pure, wide-range repro-
duction from 40 to 15,000 cycles. Size: 2374” x 19” x
1174”. Complete with speakers. Net, $57

25 years in electro-acoustics

Many Other Hi-Fi Models
Available at Frazier Dealers
to Meet Your Space and
Budget Requirements

Send for Informative

Bulletin No. F100-A International Electronics Corporation

2649 BRENNER DRIVE, DALLAS 20, TEXAS
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can make the Stravinsky scores of this sort
sound startlingly modern and “hi-fi,”” The ex-
planation is easy. I think. Monteux was in on
the premieres of these early Stravinsky works,
when they were, indeed, violent novelties ; he
still hears them with that original fire and
can bring out those qualities today, in terms
of our own recording techniques. Bernstein,
on the other hand. is a younger man to whom
these scores are rightly of an earlier day and
more the tail-end of Romanticism than the
hursting-out of modernity.

So—enjoy the Firebird here for all its lush-
ness, in wonderfully natural stereo, as juicy
as you please.

A Strauss-Offenbach Bouquet. Strauss in
Stereo. Vienna State Opera Orch., Drex-
ler. Livingston 722, 721 BN (ST)
The Vienna Strings Play Johann Strauss.
Vienna Str. Symphony, Rapf.

Livingston 717 BN (ST)

Livingston has a corner on Viennese, it
seems. (There’s lots of Johann Strauss in
stereo but much of it is the U. 8. product
and quite unlike the Viennese variety.) The
first two, above, are by no less than the lordly
Vienna Philharmonie, if the State Opera Or-
cliestra is as usual its alternative title. Big
sound, in the original scores, but played with
a certain understandable lack of sparkle; the
poor guys turn out this stuff by the eveningful
decade after decade, Rightly styled, at least,
except for some odd eccentricities of tempo on
the part of llerr Drexler. But tired.

'The Vienna Strings tape is frankly in the
salon league, a small group in a small place
with a spritely piano filling in the stuffing,
the fiddles of that slightly squeaky sort you
used to hear in hotel lobbies. Excellent of its
sort, though, and very well taken down in
stereo. I like it better than the Philharmonic
tapes,

Brahms: A German Requiem. Terese
Stitch-Randall, James Pease; North Ger-
man Philh. Chorus and Orch., Bamberger.

Concert Hall RX-45 (2) (ST)

The first choral piece I ever sang in—as a
thirteen-year-old alto—was the Brahms Re-
quiem. This superb recording brought the
tears to my eyes more than once, I'll readily
admit.

By monaural standards it's zany in a way,
with the sopranos of the chorus off in fhe
background, the tenors and basses close up
front and the orchestra close-up with them.
But stereo makes virtues out of effects that
otherwise might seem faults. The sense of he-
ing inside a church here is extraordinary. The
tenors and basses are ever so clearly off to
your right, in front, and I mentally sang
every note with them, knowing the parts
more or less by heart. The sopranos, angelic
and beautifully blended, are back in the rear
to the left, and somehow the contrast between
all these elements (yes, there are altos too)
seems only to emphasize the warm humanity
of this lovely early-Brahms choral piece, the
amateurs’ favorite. '

T'he performance hits just the right balance
between professional polish and amateur en-
thusiasm. I have seldom heard it more hon-
estly and sincerely projected. Even the occa-
sional minor goofs of the chorus, the familiar
ones that always get made, are part of the
scene and add a human touch that is made
real by the stereo sense of immedia¢y. The or-
chestra is excellent, the soloists beautiful
and at one with the whole concept.

From a technician’s viewpoint this probably
isn't the finest hi-fi stereo ever issued, buf
again, if you want to know what stereo can
do to enhance a fine musical effect, this is
vour tape. Two reels and a lot of cash—but
it’s worth it. (Unless you want to wait a year
or so until the same—maybe—comes out on
stereo disc.)

Brahms: Alto Rhapsody; Tragic Overture.

Grace Hoffman, alto; North Ger. Philh.
Cho. & Orch., Bamberger.

Concert Hall HX-39 (ST)

Thig is a supplement to the above major

recording of the Requiem, with the same

forces. The Alto Rhapsody, always a difficult
piece to project, is excellent-—as good as the
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Requiem., Dark-toned alto solo and men’s
chorus. The Tragic Overture, orchestra only,
seems to suffer from grievous lack of rehear-
snl—the orchestra just doesn’t play the notes
very well. But you won't find a better version
of the Alto Rhapsody amd the tape is good
just for that.

2. POSITIVE—AND NEGATIVE

Music for the Harp. Marcel Grandjany.
Capitol PAO 8240

The second in a series, this has Grandjany,
the harp genius, playing a number of his own
works plis. on side two, music by such differ-
ing moderns as Fauré, Prokofief and Hinde-
mith. This man is surely the world’s greatest
musician on the harp—I put it that way on
purpose—and so don't expect merely the usual
sweet harp sounds! His own works, on the
verhose side, are wonderfully styled exhibi-
tion pieces, very musical—one of them, varia-
tions on a Haydn theme in the style of the
Reethoven period (or, more properly, the time
of Napoleon) even somehow manages to evoke
the actual sound of an old piano, of the early
Nineteenth century. Amazing. Oddly, I found
Grandjany’s own stuff more entertaining than
the somewhat heavier-handed music by the
Big Names.

Piano Music of Debussy and Ravel. Fried-
rich Gulda. London LL 1785

An interesting disc, by the young Austrian
pianist who, starting off with some superb
Beethoven recordings, went on to hecome a
quite famous night cluh jazz pianist-—a fact
that London does not mention in its Iittle box
biography on the record case here!

As might be expected, I think, this playing
of a set of major pieces by the two French
composers relates more closely to jazz than
to Beethoven. By which I mean simply that
the piano effects of Debussy and Ravel and, in
particular the harmonies of Ravel, are to this
day so tremendously influential in night club
style popular music (jazz or not) that any
pianist who plays his own night club arrange-
ments is bound to be very much at home in
the Ravel and Dehussy idinm. Gulda’s Ravel
is lush, expressive, perfectly assimilated as
to the harmonic intentions—which is more
than can be said of many playings; Ravel
writes some pretty complicated stuff.

There is, too. a eertain rather grandiose in-
attention to the details of phrasing and color,
as compared to many another pianistic spe-
cialist in this colorful music. That, too, I
think, goes along with the modern popular
approach teo pianism. which has lost most of
the subtleties of piano technique, that be-
longed to the more classical school of piano.
Ravel may be one of the fathers of today's
entertainment music, but his piano writing
was definitely of the older school in the need
for consummate delicacy and perfection of
detail.

John McCormack Sings Irish Songs.
RCA Camden CAL 407

This one, bedecked in green, was issued for
the Saint Patrick’s Day market, but we trust
it’s still on hand—mayhe for next year. This
particular re-exploring of the enormous Vie-
tor archives interests me largely in the beauty
of this voice and the way in which it is con-
trolled.

In common with others of his day, MecCor-
mack could turn out the slushiest slush with
the greatest of enthusiasm. Musically, this
record is Irish spaghetti, if you see what I
mean, But if you will play the earliest and
latest recordings—1911 and 1930—vyou’ll hear
how a really well managed voice, in the real,
genuine Italian bel canto tradition, is so ef-
fortlessly used that it scarcely changes in
effect over almost a quarter century, in spite
of thousands and thousands of recitals and
recordings.

As the notes say, between John McCormack
and those “likeahle lads.” the later claimants
to his vocal throne, there is a world of dif-
ference.

By the way, what ever happened to Christo-
pher Lynch?
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amplifier

&
&

This addition to the Marantz group
of high grade products fills a long-felt need for
a compact, medium-power basic amplifier of
better quality than heretofore available. Based on

the circuit of its successful 40 watt "'big brother”, its 30 watt
power rating results in a considerable reduction in cost
yet fully retains Marantz’ superior construction techniques.

As in the Marantz 40 watt amplifier, one of

the major contributions to its exceptional performance is

the design of the output transformer.

A development of Marantz research, its unique characteristics
have made possible complete circuit stability . ..

a prerequisite of the achievement of smooth,

clear reproduction. This amplifier's clean, effortless handling of
strong transients makes it obviously superior to

many designs of much higher rated power.

Make your own comparision . . . even on

“inefficient” speakers! There's a surprise in store for you.

% 30W “Ultra-linear” (60W peak). Conservatively rated.
% Compact! 6" W. x 15" D. x 7V," H.— Ideal for stereo.

At your Marantz dedler.......$147
Gold finished cover grille........$7.50

Prices slightly higher in West and Deep South

* write for literature

maranlz company
25-14 Broadway, Long Island City ¢, N. Y.

* Audio Consolette, $153 * 40 W Power Amplifier, $198 * Electronic Crossover, $90
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Gilbert and Sullivan: The Gondoliers.
Pro Arte Orch., Glyndebourne Festival
Chorus, Sargent Angel 3570 B/L (2)

Funny—TI can’t find anything wrong with
this non-D’Oyle-Carte recording, but I also
can’t help feeling that something is missing.
G & S, as of today, is so very much a matter
of precise style that even a slight and inde-
finable deviation from the True Path will
hurt every dedicated Savoyardian soul.

The best I can say is that this is an oddly
cool performance, It is highly professional,
beautifully tailored, Impeccably sung with
the proper British accents; but it gives an
odd impression of being more or less like
other kinds of opera—which, presumably, the
famous Glyndebourne people know all about.

Now anybody knows that G & § music is a
continuous satire on all sorts of opera, from
Carmen to William Tell and Wagner and
back, not to mention all sorts of music in gen-
eral, from the madrigal to the pseudo-oriental
ditty. (After all, who got there first, “The
Mikado” or “Butterfly” ?) But hy its very na-
ture, this lovely satire must never, never
sound like the stuff it satirizes. It must al-
ways, always, sound like Gilbert and Sullivan
—as though nothing else in the wide world
could possibly exist. Only in this fine fashion
can the true G & § satire and the essence of
its delight be projected.

The D’Oyly Cartes have always done it,
since the Beginning. Thousands of amateur
troupes have caught the spirit, be they ever
so out of tune. But the fabulous Glyndebourne
troupe just barely misses the G & S hoat.

Nope, I really don't like this recording,
though I could never say why. Not any better
than this, anyhow.

Sitwell-Walton: Facade.

Bowles: Music for a Farce. Dame Edith

Sitwell; Chamber Orch., Prausnitz.
Columbia ML 5241

One side of this has the inimitahle old re-
cording of this amusing piece with the author
herself reeling off the high-speed text, to the
snazzy music of the early Twenties. (Unless
I'm crazy, this is the old Columhia recording,
modernized and re-cut.) This time, the com-
plete text is provided in a booklet—and you’ll
need it, to keep up with the lady. She moves
fast, and so does the music, and the two of
them meet head-on throughout—for this was
well before the days of broadcast “background
music” and the easy fade, as now so familiar.
The very idea of it hadn’'t yet been thought
up. Interesting.

There’s another and later Sitwell version
of this, on London, in which she is aided in
the very fastest numbers by a man with an
even quicker tongue, the singer Peter Pears.
He reads twice as fast as the fastest Gilbert
and Sullivan patter-singer. She does pretty
well herself.

I didn’t have time to get to the second side
of the Columbia dise, by press time. It was
commissioned for an Orson Welles farce, in
1938, but the great man changed his mind
and dropped the whole project, leaving the
music orphan. Here it is.

Meantone Temperament in Theory and
Practice. J. Murray Barbour, Fritz A.
Kuttner. Robert Conant, harpsichord and
organ. Musurgia A-2

Oof! OK, you mathematicians and figure-
minded musicians, get out your cash and pre-
pare yourselves to learn all about Meantone
Temperament. The Theory is here presented
in a large 31-page booklet that, for all I know,
says the last scholarly word on the subject,
in detail and with bibliography, not to men-
tion printed tables and musical examples. The
‘“Practice” is encompassed in the recording
which, as a change from the first of this
series (Theory of Classical Greek Music), is
devoted largely to musical examples, played
on the harpsichord or organ.

Well, Dr. Kuttner is sure I'll he happy with
this one because it meets my objections to the
earlier volume that it was all theory and no
music. T fear I'm still in the wrong camp. I
tried, hut the best I can do is to hear a lot
of music played without any very great in-
spiration—probably not Mr. Conant’'s fault—
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on the same old harpsichord or organ, vari-
ously out of tune by small degrees.

Frankly, I can’t listen to the tuning and
hear the music, too. Maybe you can. Yes,
theories of tuning are vital to music history
and so are examples of actual systems as used
in the past and their practical limitations, as
illustrated in these selected pieces. The best
I can say, to defend my own utterly blank
reaction to these, is—

1) Though some instrumental music, key-
board music in particular, must be played via
rigid tuning, applied ahead of time, by far the
greatest part of music is free in tuning, ad-
justments being made dynamically as the
music moves along. That includes a large
part of the music we hear, of all periods.

2) Beyond this, it is a siniple fact that we
“infer’’ tuning, pitches, by niental rationaliza-
tion. Otherwise, how could be recognize music
played on a badly out-of-tune piano? We can
and do. Moreover, we similarly ‘“recognize”
the implied pitch of a wobbly singer who
migses many notes and oscillates on those she
does hit. She can be a great singer, too, like
Lotte Lehmann.

3) Thus, what really counts in active music-
making in any period is first, the implied
gense of the pitch and, second, the actual
quality of pitch adjustment, which can be
extremely precise.

If you want to hear what a fixed-pitch tun-
ing system that is no longer used can do to
your ears, and if you like figures and systems,
try this album.

There are six more huge studies under way.

Some facts on the
measure of the JansZen#

loudspeaker

One very important measure of a loudspeaker’s
capability as a true high fidelity component lies in its
ability to reproduce music with the same emphasis at all
volume levels. As the volume control is turned from
maximum to minimum, each instrument of an orchestra
should remain in the same perspective . . . the effect

I warn you. being of walking farther and farther away from a live
orchestra as it is playing.
Brahms: Double Concerto for Violin and When a response curve is taken on a JansZen speaker

Cello. M. Mischakoff, Frank Miller; NBC
Symphony, Toscanini. (1948).
RCA Victor LM 2178

Well, we've come a long way in just ten
years. That's what RCA unblushingly admits,
on behalf of its corporate partner, NBC, in
this new Toscanini release, taken from the

from the lowest listening level up to a full 50 watts

of power the resultant curves are absolutely identical.
This is a true measure of smooth response, which in turn
is a measure of the similarity between what goes into a

broadeast of November 13, ten years ago. recording microphone compared with what comes out
It is honestly hard to believe that a record- SN

ing technically as bad as this (presumably of your speaker at home. Hence, it is a measure of

after RCA has done its best to refurbish the g i g H

sound) could have been taken down off the WhEther a hlgh f|d8|lty speaker 'Sm_fa_c_t What

air in the holy of holies at NBC, the main iti

New York studio—of an event that NBC pub- it is supposed to be"

licity was trumpeting with all the impres- A response curve is taken on every JansZen speaker

siveness it could muster (plenty) as one of | . . .

the great moments in all musical history. before it leaves the factory. Only in that way can it be

In the present-day phrase, somebody goofed. C 5

Goofed on a really collossal scale. 1t's doubly ‘ assured that each speaker is right. Only in that way
fort te, I think, that th di .

must mow be released on tneesfegfﬁﬁT RCA l can it be assured that all speakers are exactly

label, as though they were the latest in hi-fi

sound. But this is probably a matter of sales M Small wonder that most really knOWIEdgeable

policy, the gold-seal LCT label having evi- d d

Nently proved to be commercial polson for listeners consider JansZen as The Speaker.

the records of past times that were once re-
leased upon it. . *DESIGNED BY ARTHUR A. JANSZEN

The interesting thing is that the goofing
was by no means limited to matters of distor-
tion and frequency response, though they con-
stitute the obvious troubles, There is also
that incredibly thin, dead sound (RCA can’t
do much about it in this extreme form) which
1 suppose still came from the famous studio
8H at NBC, so long used for these broadcasts.
8H or no, the sound is of the well-remembered
sort here and it is poison to Brahms even
more than to other composers.

And—1] might as well say it—there is also
the perfectly matched late-Toscanini Brahms
playing which, for my ears, is grotesquely out
of style, the pace incredibly fast and hurried,
the tension all in the wrong places, the
Brahms lyric quality often lost in the excite-
ment. That is of course very much a matter
of opinion ; it could be said that this particu-
lar late Brahms is pretty heavy on its own
and can stand some lightening-up in the Ital-
ian manner. Perhaps—but (opinion) not this ‘

The JansZen speaker was picked
by the Institute of Contemporary Art as The
high quality loudspeaker for exhibit at the

United States Pavilion of the
Brussels World's Fair.

much. It gives me the willies.

Since the Toscanini performances are so
much a matter of differing evaluation, I sug-
gest that those who feel otherwise can put
aside the last part of the above dicsussion .
or take it in terms of their own interest. But | Product of NESHAMINY ELECTRONIC CORP., Neshaminy, Pa.
the sound quality of the record is somewhat ., . i
more an objective matter and there 1 stand ‘ Export Division: 25 Warren Street, N. Y. C. 7, Cable Simontrice, N. Y.
on my statement, as above.

{Continued on page 61) |

Write for literature and the name of your nearest dealer
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Dukes Of Dixieland: Marching Along
Audio Fidelity Stereodisc ASFD 1851

With this release the stereo disc sweep-
stakes are open in earnest and anyone can
play. Just as the first stereo cartridges
began to trickle into the shops and dis-
appear with greater rapidity than the last
snows of winter, the stereo version of Vol-
ume Three by the Dukes reached the
shelves in the company of Railroad Sounds
(AFSD 1843), Bullring (AFSD 1835),
and Johnny Puleo (AFSD) 1830).

By the time this note appears, many
stores will have arranged demonstrations
and WOR radio and television audiences
will have heard snatches of them broad-
cast by joint use of the two mediums. Just
possibly this test, if followed by others,
could counvinee a few network executives
of the public’s interest in good musiec and
sound, with the ultimate return of a sym-
phony orchestra to television in stereo by
this method. '

If each release could bring as much im-
provement over the last as this does over
its privately ecirculated prototype, there
will be no doubt about the future of stereo
on dises. The sound from a single channel
is still not up to the monaural version,
but the proof of compatibility must wait
until more recording dates are held with
the Westrex 45/45 system specifically in
mind. Although the solos by the Dukes
are acceptable, the clarinet and piano are
likely to be overshadowed in the ensemble
passages. To solve this problem of balance,
it is evident that the two channels on dises
must differ from those on tape. The use
of three channels in the studio presents a
partial solution, but the main responsibil-
ity rests on the selective ears of the en-
gineer.

Eaeh album is sealed in a plastic case.
An enclosed folder explains the nature of
the dise and how it is Dbest put to use,
advising that it be played only with a
stereo pickup.

Red Camp: The New Clavichord
Cook 1133

Back in production after a disastrous fire
last fall destroyed its stock and interrupted
the flow of new releases, Cook Laboratories
presents the intimate musing of Red Camp
on the infrequently heard clavichord. Its
minute tone, reproduced with exactitude
when barely audible, provides a musical se-
quel to the Cook Chromatic Scale Test Rec-

*732 The Parkway, Mamaroneck, N.Y.
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ord, the Fletcher-Munson side of which is
meant to be played at low volume. Like that
worthy production, it offers a searching ex-
amination of sound at the threshold of hear-
ing, a point where mmany audio systems fail
to encompass the range of frequencies they
deliver at higher levels.

Described as a fresh approach both to re-
cording technique and to musical philosophy,
it is still an old fashioned record in the
sense that it will delight those persons who
like to explore the flexibility of their con-
trols. For as the guin is increased, the ancient
keyboard becomes a modern electronic in-
strument, with a different sound and differ-
ent problems of compensation. Here the test
of equipment is more strenuous as bursting
chord clusters introduce steep transients. Few
systems will run much better than half mast
before the tone loses its pearl shape and
becomes fuzzy and harsh, With the amount
of attention now given stereo, it is reassur-
ing to know that developments are continuing
in one of the weakest areas of recorded sound.
No hint of how the mechanical sounds of
the instrument were excluded from the re-
cording is conveyed in the liner notes.

Both the nature of the clavicord and the
shortness of its keyboard presented prob-
lems to Red Camp. and from his comment at
the close of the session one can only wonder
if he has since been able to return to the pi-
ano. Besides devising a new technique of play-
ing chords in clusters, Lie allows his muse to
probe jazz or classical veins at will in six
preludes. He is most successful in a blues
section, but it is music to be enjoyed rather
than analyzed. Even the titles Prelude for
Twelve Fingers, Twofer Atonement, Waltz in
Lejt Field, and Purdle Diddle Dido Twee Twee
are tempting. Camp also tests his skill on a
more conventional blues—Nagasaki, Cock-
tails for Two, Ghost of a Chance, and the
ragtime of Loosiana Piano,

Jack Lindstrom Stompers: Look Dad!
World Pacific PJ1235
Dixieland Rhythm Kings: At The Hi-Fi Ball
Riveiside 12-259

Bringing traditional jazz to the environs of
Stockholm, Sweden, is the sextet headed by
Jack Lindstrom, a trumpeter who admires
both Armstrong and Gillespie. Under their in-
fluence, his group plays in the linear style of
the modernists, emphasizing solos at the ex-
pense of ensemble work. It boasts two able
trombonists in Folke Rabe, who made two num-
bers before beginning studies at the Royal
Swedish Academy of Music, and Jan Bark on
nine others. Such favorites as Snag It, Ole
Miss, and Squeeze Me are seen in fresh per-

spective.
Based in Dayton, Olio, the Dixieland
Rhythm Kings are traditionalists in the

strictest sense, with the tuba of leader Gene
Mayl, the ragtinie piano of Robin Wetterau.
and the banjo of Jack Vastine. Clarinetist
Joe Darensbourg takes the chorus on High
Society, and the band steams through Chat-
tanooga Stomp, Buddy’s Habits, and, Wabash
Blues with a fine awareness of ensemble. Pre-
viously released by Empirical in 1953, in this
remastering the sound if a big hall is retained.
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Jonah Jones: Swingin’ On Broadway
Capitol T963

Since he played on a Mississippi riverboat
in 1929, Jonah Jones acquired many voices on
his instrument and he sprinkles them liber-
ally thronghout a dozen hits from Broadway
musicals. He is a prodigal admirer on What-
ever Lola Wants, a muted wonder on Hey
There, a spanking tandem on The Surrey With
The Fringe On Top, and his quartet is a whole
brass band on Seventy-Siz Trombones. One of
his pleasantly jaunty vocals expresses Just
My Luck. When Jones first came to Swing
Street, a number of trumpet players could
match his warm, driving style. But the ways
of trumpet have changed, and now not many
can equal his taste and faultless skill. In the
midst of a sucecessful run at Boston's Story-
ville, with his previous album on the best-
seller list, he is claiming the appreciation
that is his due. This disc can serve only to
widen his audience.

Freddie Redd: San Francisco Suite
Riverside RLP12-250

The five sections of his impressionistic suite
describing various points in San Francisco
are sufficinet reason for the introduction of
the talents of Freddie Redd, a young pianist
who also composed three tunes for the session.
A souvenir of a season spent playing in the
shadow of the Golden Gate Bridge, his re-
membrance of the city ranges from that strue-
ture to Chinatown, the Barbary Coast, an
after-hours club, and finally to the city streets
at dawn. He draws his pictures so effectively
that the thirteen-and-a-half minutes required
for their completion passes quickly, leaving a
wish for more. This desire is partly requited
by his Minor Interlude, and Blue Hour. Bass-
ist George Tucker and drumnier Al Dreares
combine in his support.

Jimmy Knepper: A Swinging Introduction
Bethlehem BCP77

Having gained recognition as one of the
most individual of the new trombonists for
his contribution to the Mingus Jazz Work-
shop, Jimmy Knepper, in his first LP as a
leader, continues to solidify his position
by writing three pieces to fill out a
more personal portrait of his abilities. With
the descriptive titles of Ogling Ogre, Awvid
Admirer, and Idol of the Flies, they confirm
his knack for using his instrument as a tool
to create unusual voicings. He wears the tech-
nical proficiency of an advanced modernist
with a careless air. Rather than form phrases
of ironed-out smoothness, he has a way of
making them seem almost hesitant as he sings
with the composure of a Dickenson, or lashes
out with the dramatic impact of a Higgin-
botham. He avoids well-trodden paths on
How High The Moon, and Irresistible You.
Trumpeter Gene Roland alternates as a second
voice with Gene Quill, on alto sax, and is
vocalist on Gee Baby Ain’t I Good to You.
Pianist Bill Evans meets the challenge set by
Knepper with productive solos. Teddy Kotick
plays bass, and the drummer is Danny Rich-
mond, a strong cohort in the Mingus group.

Leroy Vinnegar: Leroy Walks!
Contemporary €3542

Not only does this appropriately named
album revolve around the walking bass of
Leroy Vinnegar and the basic rhythm it
implies, but the key word motivates each of
the tune titles. On this sextet session, he is
joined by pianist Carl Perkins, his partner in
the duo formed on severance of his associa-
tion with Shelley Manne, The conversations
which distinguished his work with the drnm-
mer are continued with Perkins and Vie Feld-
man, an import from Britain and a lucid
performer on vibraharp. Gerald Wilson on
trumpet and Teddy Edwards on tenor sax are
veterans with much to say, and drummer
Tony Bazley makes his recording debut.

To categorize his function, Vinnegar in-
troduces his bass on Wealkin’, a pulsating
catalogue of his own devising lasting more
than eight minutes. He builds a solid founda-
tion before entering into byplay with the
other instruments on I'll Walk Alone, Walkin’
My Baby Back Home, and Walkin’ By the
River. Ilis version of Would You Like to Take
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R406 ELSA LANCHESTER SONGS FOR
A SHUTTERED PARLOR—A MUST encore
to Elsas smash hit first album "“Songs
For A Smoke Filled Room™ Wilty, some-
times cnly thinly vesled party songs with
appropriate remarks by Charles Laughton.

R605 MR. Z. POLKAS.
Harry Zimmerman's big band.
otkas with sophistication.
Welk won't fike this!

RBO1 QUARTERLODEONS.
(01d Time Nickelodeors ) The
unique soLnds of Jim Hamilton's
$50,000 hobby in hifi!

R606 VERLYE MILLS HARP
WITH A BILLY MAY BEAT.
Big band Billy May pile driver
brass with Verlye Mills jazz harp.

B
i

Reaching the

stratosphere

in high fidelity

realism —

a sound

that’s out

of this

world! ¥
g

Everv stereophonic
HIFITAPE and
HIFIRECORD
laboratory tested
and factory sealed
for your protection.

R305 JEII'N RAZZ MA X
TAZZ—Fked-hat riythms )
trom the Roar ng
Twenties with

Gzorge Pright's

Varsity 5

!’F’ “

‘.' ('r-|i .%i

- S RBO4 THE ENB

\\‘/ ON BONGC:.

\ Jack Burger (the 2n2
& caziest skin slapper of
th2m 31l does it with tos
name zroup and 26 differert
drums :nd vative percussions,

AHHIT S R

EGeorge Wright
Enco&s i

T
L e S PR

STEREOPHONIC

HIFITAPES
HIFIREGORDS

R716 GEORGE WRIGHT GOES

SOUTH PACIFIC—A new slant on the
score from the famous Broadway musical.
George Wright's million selling popularity
scores another hit on the mighty five
manual Wurlitzer Pipe Organ.

Guaranteed
frequency response
16t0 20,000C. P.S.

R806 TABOO—The fabulous. exotic
sounds of Arthur Lyman's Hawaiian

Honolulu. &1 BEST SELLING ALBUM
IN NATIONAL SALES CHARTS.

R702 GEORGE WRIGHT ENCORES
AT THE MIGHTY WURUTZER PIPE
ORGAN—All-time best selling theater
pipe organ recording. Hear the might-
iest Wurlitzer of them all—5 manuals'
Used as demonstration record by many
leading HiFi manufacturers,

mgggc_ngn ﬂ

R1000 HIFI VARIETY —Includes most
pooular tracks from 14 best selling
HIFIRECORD albums. Sensational to
show off your Hifi equipment plus a
wide variety of musical entertainment
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Vitlage Group recorded in Henry J.
Kaser's aluminum dome structure,
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ALTEC 661

New - Low Price

Recording Quality Dynamic
* ® @ No HlGH

FREQUENCY PEAKS

I 1
This new sintered bronze filter, exclu-
sive with ALTEC, gives exceptionally
wide range performance, eliminates
high frequency peaks by providing an
acoustica! resistance loading to the
front of the diaphragm, and seals the
pressure element against dust, dirt,
and moisture,

See the 661 at your dealer and you will buy it
for the most critical requirements.

Ideal for recording, home high fidelity, public address,
and broadcast applications.

SPECIFICATIONS: 661 MICROPHONE

Type: dynamic Dimensions: Length — Price: 661A — $49.50;
Frequency response: 30 to SI%‘ n;cludllnsg swxvel, 6618 —$59.40
15,000 cycles Meler=ys

' Accessory: 25B Desk

Output fevel: —55 dbm/10 \ggight:gﬁSlA— 7025,; Stand —heavy cast iron
dynes/cm? 1B -9 ozs. stand in matching green
Output impedance: Finish: Dark green (satin) Dimensions: 5%, L,
661A 30/50 ohms 3%” W, 312" H

661BLow  30/50chms  Mounting: " —27 swivel
Medium 150/250 ohms €2
High 20,000 ohms

STAY AHEAD WITH AI.TE[

Weight: 3 Ibs.
Price: $15.00

12-21

LANSING CORPORATION

ALTEC LANSING CORPORATION, Dept. 5A)

1515 S. Manchester Avenue, Anaheim, California * 161 Sixth Avenue, New York 13, N, Y.
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a Walk is dedicated to Art Tatum, a former
employer. With a clean and nimble technique,
Vinnegar gets a full, deep sound from his bass
and confirms the impression that he can make
just about anything swing.

John Colt:ane: Bliue Train
Blue Note 1577
John Coltrane With The Red Garland Trio
Prestige 7123

The emergence of John Coltrane as an im-
portant voice on the tenor sax is one of the
most happy events of the past two seasons.
It began during his stay with Miles Davis
and reached full flower during his associa-
tion with Thelonious Monk. His resultant en-
gagement as a leader of studio groups is en-
abling him to reach new heights ot personal
expression, as exemplified by these two settings.
At the head of a sextet, he makes Blue Truin
an impressive revelation of his deep roots in
the blues. One of his four originals in the set,
it allows for a round of exchanges by Lee
Morgan on trumpet, Curtis Fuller on trom-
bone, and a superbly timed interlude by
pianist Kenny Drew. A bowed solo hy Paul
Chambers on bass enlightens Moment’s No-
tice, and drummer Philly Joe Jones sets an
infectious pace on Locomotion. A slow, melodie
treatment is given I’m Old Fashioned, and
Lazy Bird flows smoothly.

On the trio session, he rejoing Chambers
and pianist Red Garland of his days with
Miles Davis, plus Art Taylor on drums. The
firmness of his statements on Traneinyg In
permits the rhythm members to contribute
much more than support. With no need to
bolster Coltrane’s solos or feed his tlow of
ideas, they make good use of their freedom.
Alonzo Levister’s absorbing and moody Siow
Dance makes for a rewarding group effort,
Chambers is featured on /3ass Blues, and the
ballads show Coltrane in two different ap-
proaches. He is most vocal on a slow You
Leave Me Breathlesg, and charges with in-
tensity through Soft Lights and Sweet Music.

A Night At The Village Vanguard
Blue Note 1581

For twenty-three years, under the guidance
of Max Gordon, the Village Vanguard has
fostered fresh talent and forecast mew trends
in entertainment. By coincidence, the first
recording date before a live audience on the
premises marks tlie premiere engagement of
Sonny Rollins as leader of his own group. In
the two opening weeks, he tried working with
a trumpet and two different rhythm sections.
By the time engineer Rudy Van Gelder set up
his equipment in the club, a compact trio, with
Wilbur Ware on bass and drummer Elvin
Jones, spotlighted the highly personalized
Rollins® tenor sax. It is an last Coast ver-
sion of the instrumentation that worked so
successfully on his Contemporarvy album, “Way
Out West”,

Similarly calculated to please a varied pub-
lie, the program lists three standards as set-
tings for the original concepts and fresh mel-
odic ideas of Rollins on Old Devil Moon, Softly

| As in a Morning Sunrise, beautifully paced by

Ware's long solo, and I Can’t Get Started.
Two improvisations by Rollins, Striver’s Row
and Soanymoon for Two, show his impassioned
and healthy feeling for the blues. His pas-
sages on a modern standard, A Night in Tu-
nisia, are inventive, and Pete Ia Rocca. a
new drummer, sits in for a well-applauded
solo with Donald Bailey on bass. Altogether,
a happy session before a friendly.and coopera-
tive gathering.

John Jenkin, Vol. 1 Blue Note 1573

In his first LP as a leader, John Jenkins
offers his alto sax in unison with the guitar
of Kenny Burrell. Numbered among the rising
Chicago crop of saxophonists, he is most im-
pressive on the four origin:als, where he shows
a likeness to Sonny Rollins in his ability to
speak with more than one voice in the same
phrase. Sharon, with a strong solo by pianist
Sonny Clark, and Chalumean. a memento of
his experiences with the clarinet, are thought-
ful examples of his style when it is most his
own. His Motif is a blues, and Burrell con-
tributes RBlues For Two. As in the case of
many of the younger men, he is pleasantly
derivative on such tunes as From This Mo-
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ment On and Everything 1 Have 1s Yours. But
when he relates his more personal moments
to ballads, the synthesis gives him an indi-
vidual style and makes him a figure to be
reckoned with. Bassist PI’aul Chambers is
teamed with the able Dannie Richmond on
drums.

Sonny Rollins: Tour De Force
Prestige 7126

One of the distinctive facets of Sonny Rol-
lins’ style on tenor sax is his playful quirk of
seeming at times to provide his own back-
grounds. So secure is he on his instrument
that he can alter his tone and style at will,
This engaging characteristic is displayed on a
blues figure in Fe-ah, an extended excursion
for his innovations which finds drummer Max
Roach entering into the rhythmic byplay. The
other tunes for the quartet, with pianist
Kenny Drew and George Morrow on bass, bear
out the album title. In a spirited and percus-
sive mood, Rollins is uncompromising in his
attack, even transforming a waltz into biting
four-beat measures. Behind vocalist Earl Cole-
man, he relaxes and calmly urges the last drop
of melody from 7Two Different Worlds and My
Ideal. When the slow tempos do not cause him
to sound too mournful, Coleman’s mellow bar-
itone blends well with the horn.

Chet Baker and Art Pepper: Playboys
World Pacific PJ1234

This collaboration between two West Coast-
ers comes at a time when their evolving styles
best complement each other. The stronger,
more incisive attack of Baker’s trumpet mates
well with the rhythmic push of the passionate
lines of Pepper’s alto sax. In the front line
is tenorman Phil Urso, and the sextet is filled
out by Curtis Counce on bass, Carl Perkins
on pianc and drummer Lawrence Marable.
All the numbers, except for two by Pepper,
come from the pen of Jimmy Heath and in-
clude (".T.A., Picture of Heath, and a rumina-
tive blue in For Miles and Miles. By chancing
on the psychological moment to form a team,
the leaders stimulate one another with un-
flagging inspiration and the combination seems
destined for a rich future,

The Chase Is On Bethlehem BCP6021

Elusive enough in actual performance, the
spirit of jazz improvisation is not always
transferred from the studio to discs. Due to
the fortunes of recording, the electricity pres-
ent at a blowing session, still the most produc-
tive source of inspiration, may seemn calculated
and contrived because of lack of presence, or
emerge as just so much nervous tension.
Thanks to the perception of producer Chuck
Darwin in inviting Charlie Rouse and Paul
Quinichette to engage in a tenor-sax duologue,
the conversation is conducted here on a high
blane, distinguished by insight and sponta-
neous wit. And thanks to the engineering by
Dave Hancock, their fertile exchanges are
kept firmly in balance and none of the texture
of the blended horns is dissipated,

The title tune ably projects the super-
charged atmosphere of the rest of the set.
Pianist Wynton Kelly is replaced by Hank
Jones and guitarist Freddie Greene is added
on the reflective When The Blues Come On and
Youw’re Cheatin’ On Me. Drummer Ed Thigpen
and bassist Wendell Marshall comment pun-
gently on the Rouse original Knittin’. Both of
the horns have much to say, as Rouse and
Quinichette evolve subtle patterns to comple-
ment each other, and are glowingly expressive
on This Can’t Be Love, Tender Trap, and
Last Time For Love.

Rendezvous With Kenton  Capitol T932

On his return to the Rendezvous Ballroom,
the cares of ownership are assumed by Stan
Kenton and to unveil his band in its renovated
setting in Balboa, by the Pacific, he depends
upon unprententious, danceable standards. Ten
ballads are framed by his new arranger, Joe
Coccia, who contributes Desiderata, featuring
the bass trombone of Kenny Shroyer, and
Two Shades of Autumn, for the interweaving
of the alto sax of Lennie Niehaus and the
tenor sax of Bill Perkins. Trumpeter Sam
Noto solos on They Didn’t Believe Me and 1
See Your Face Before Me. Neihaus encores on
Love Letters, and Perkins on This Is No
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Every time I bought a record. T used to set
up the calibrated microphone, connect the
oscilloscope, start the music with bated
breath. and — consumed with anxiety —

1 would keep my eves glued to the screen
of the cathode ray tube. If anything on
the ’scope pattern looked suspicious

(something always did), I would start
checking tubes, voltages and crossover
frequencies, and examine the record
grooves under a microscope.

Then, at the house of a musician friend

I heard a NORELCO loudspeaker in a
NORELCO enclosure. I was suddenly !
carried away by the sheer joy of listening!’
What lovely sound! Clean, tight bass;

creamy smooth highs; crisply defined mid- '
dles . .. the strings went la-lah-de-dah; l
the kettledrums went dum-de-dum

1t was music! |

1 rushed out of my friend’s house to the

nearest hi-fi dealer, bought my own .

NORELCO speaker, took it right home ,

with me...and I am a different person |
:g today. Man. just listen to that music/ f

{You can change your ni-ii life, too — jusi
write to North Americar. Philips Co., inc.,
[ High Fidelity Products Division, 230 Duffy
! Avenue, Hicksville, Long Island, N. Y.)

NORELCO offers you a line of 58” to 127 high-fidelity speakers and ucoustically engineered enclosures.

|
e
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MADE 1 ENGLAND

THE ORIGINAL

~ KT66

The name
GENALEX on the
tube and carton is
your guarantee
that you are buying
the original

KT66 ... world-
famous power
tetrode, often
referred to as the
finest audio tube
ever made! The
GENALEX KT66 is
the ballmark of the
finest amplifiers.

It is original
equipment in the
famous HEATH
ULTRA LINEAR
AMPLIFIER KIT,
No. W-5M. Identical
pins and connections
at 6L6 tubes.

Only $3.50 net

For complimentary

fact sheet, write Dept. XE-18.

BRITISH INDUSTRIES CORPORATION
Port Washington « New York

IF you remember fondly
Wuriitzer—

IF you're not so young you never heard one—
You'll be glad to know that

Published Quarterly
Three Dollars a Year

Subscriptions entered now
will start with Vol. {1 No. 1

Write name and address
in margin below and re-
turn with your check or
money order to

7/ % RADIO MAGAZINES, INC.
7

y
//’ % P.O. Box 629, Mineola, N Y
- '
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IF you still thrill at recordings of these famous instruments—

THE THEATRE ORGAN IS COMING BACK!

Keep abreast of its return to a place of high esteem by reading

& The TIBIA

JOURNAL OF THE A°T+O°E

WWW amernaaaradiohigtary com

Laughing Matter. When Kenton serves up this
fare, his eye is on patrons of his new venture
rather than devotees of concert jazz, but there
is something for both on the menu. It is to-
day’s version of the stimulating music which
first brought the band into prominence at the
same spot in 1941. Kenton prevailed on Capi-
tol engineers to record him in his reclaimed
home and the acoustics allow him room to
stretch, The natural big-hall sound is a de-
light and a happy forecast of things to come.

Bill Harris: The Harris Touch
EmArcy MG36113

Since 1950 an accompanist for the Clovers,
a rhythm and blues vocal group, Bill Harris
surprised and pleased quite a few listeners
with his first solo album on which he played
unamplified classical guitar. This time he also
uses the electric guitar and is supported by
a rhythm section of varying strength, de-
pending upon the tune and Hank Jones’ in-
clination to switch from piano to celeste. His
orientation in the blues is broad, extending
from the basic feeling of Baker’s Dozen,
through the modern atmosphere of Midnight
Blue, and Golden Sunset, before returning to
Rock Bottom Blues,

The two instruments allow for rich con-
trast in style, and the sound is further en-
hanced by the celeste. There are a finely
formed Yesterdays, and All The Things You
Are. Bongos underline The Harris Touch, and
Spring is a semi-classical study. It is hardly
unique to find a jazz guitarist who admires
Andres Segovia, but the determination of Har-
ris to realize his full potential in both direc-
tions gives his work absorbing value, Still
not a stylist in the static sense, his develop-
ment should hold much interest.

Billie May: Jimmie Lunceford In Hi-Fi
Capitol TA0924

In its heyday the big Lunceford band com-
bined all the elements necessary to still cause
Billy May to regard it as ‘“The greatest all-
around outfit ever.”” To pay tribute to Jimmie's
organization, he enlists several of the origi-
nal sidemen to help recreate fifteen of its
most popular arrangements. Willie Smith is
on hand to lead the sax section on alto and
play baritone on My Blue Heaven. Joe Thomas
comes out of retirement to reclaim his tenor-
sax chair and sing the rhythm chorus on Four
or Five Times. And trombonist Trummie Young
returns home to spell Dan Grissom on the
familiar vocals of Ain’t She Sweet, Margie,
Coquette, and Tain’t What You Do. Mannie
Klein and Pete Candoli share the trumpet
solos and drummer Alvin Stroller sets the
Lunceford tempo,

Many bands have sucessfully incorporated
portions of the Lunceford style in the two
decades since it was set, but none has absorbed
them all. Tts fusion of the white heat of the
stomping bands of the Southwest with the
most commercial aspects of East Coast units
was unique and still holds a fascination for
bandsmen. To display all its sides, Billy
May includes the swinging instrumentals For
Dancers Only, Uptown Blues, and Rhythm Is
Our Business, Made at Capitol Tower last
July, the recording is packaged with several
photographs and an account of the original
band by Dave Dexter, Jr,

Jo Ann Miller: Unrestrained
Audio Fidelity AFLP1864

One of the last students in the late Tommy
Dorsey’s school for rising singers, Jo Ann
Miller found a niche in smart clubs and hotels
after her graduation. With a repertoire broad-
ened to enclose just about every kind of vocal
style, she brings a little-girl naiveté to the
sophisticated Good Little Girls and Married I
Can Always Get. She seems most natural on
When the World Was Young, and follows
modern trends on Look to the Rainbow and
Baubles. Bangles and Beads. Either her Texas
upbringing or her interest in archaeology,
studied in a post graduate course at Columbia,
prompts a revival of Bessie Smith's Gimme a
Pigfoot. She finds enthusiasm for New Orleans
and Nobody’s Sweetheart before striking a
blues mood on House of the Riging Sun. Her
voice deserves the excellent recording and she
makes the best of the arrangements by Dick
Marx as played by Benn Arden and his Palmer
House orchestra.
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Jackie Gleason: The Torch With The Blue
Flame Capitol W961

The man who caused Bobby IHackett to tan-
gle with mood music is back again. This time
Lawrence Brown, the former Duke Ellington
trombone star, is the subject for conversation
and he takes it in stride. His haunting lines
on My Silent Love, Hey There, and I've Grown
Accustomed To Her Face are no less than
might be expected of him. But the imagina-
tive touch of blithely linlng up eight marimbas
with orchestra to underline his lyric horn
comes from Jackie Gleason, and the comple-
ment makes a lustrous sound. The old mas-
ter of languishing strings and retarded tem-
pos contributes two pensive tunes of his own
in Time. and Alone In The Crowd. Aiming to
give pleasure. Gleason hax a tight rapport
with his listeners.

A Frenchman In New York
Riverside RLP12-818
Lotte Lenya: September Song
Columbia KL5229

During an engagement at the Ilue Angel
in New York, the young French entertainer
Lue I'oret introduces the format of his act
to a small studio audience. When not accom-
panying himself on guitar, an accomplishment
picked up in a German prison camp, he is
joined by the trio from the club, led by pianist
Jimmy Lyon. Much of the material gains from
his zestful touch as lyricist or composer, and
includes his setting of Garci Lorca’s Lola.
Current French and American songs are
topped off by a group effort on a mediey of
children’s songs.

Various singers recorded the American the-
ater songs of Kurt Weill before this album
by the person who undoubtedly knows them
best, having tested and first brought them to
iife for the composer. In a dozen of the most
unforgettable, Lotte Lenya is accompanied by
a chorus and orchestra conducted by Maurice
Levine. Her normally astringent volce is fluffed
out by use of a vocalist’s chamber to conform
to the pop dimensions of a Polly Bergen or
Eydie Gorme, but its emotional coeflicient is
not reduced to the same common denominator.

Arthur Lyman: Taboo Hifirecord R806

Recorded in the shiny half-sphere of Ilenry
J. Kaiser’'s new Aluminumm Dome, outside the
Hawaiian Village Ifotel in 1{onolulu, the ver-
satile quartet headed by Arthur Lyman con-
trasts the primitive and the modern in the
music of the islands. Nominally, the leader
plays vibes, John Kramer, bass; Alan Soares,
piano; and Harold Chang is drummer. But
they all double on a variety of instruments, in-
cluding such oddities of percussion as the boo-
bams. guido. asses’ jaw, and a sweetly lowing
coneh shell, The more exotic sounds are light-
ened by the sprightly Ifilo March, and Paul
Conrad’s China Clipper. The spacious effect of
the auditorium is broadened by the calls of
actual birds, native cries, and the beating of
’acific waves,

9th Regiment Pipe Band: Bagpipes and
Drums Audio Fidelity AFLP1857

Formed in 1943, the Ninth Regiment Pipe
Band is the only such organization recognized
as part of the New York State National Guard
and takes a prominent role in Armed Forces
Day and other parades in Manhattan. In his
capacity as drum sergeant, James Bell, the
stately snare drummer on the cover photo-
graph, leads the representation from the 14th
Street Armory in the studio. One of the or-
ganizers and original members, he restrains

any impulse of his corps to take up a march- |

ing step. For this is a carefully controlled
recording, with no review of passing colors or
abatement of the grandness of sound as the
formation moves off into the distance. A sense
of movement is gained by a skillful separation
of the sections, by contrasting the beat of the
snare and bass drums, with the skiriing bag-
pipes dancing unimpeded above the solid
foundation,

Those persons who frequently wonder if
the pipes are really playing a tune on some
recordings will have mno trouble here in de-
tecting the melodies, and will be even more
surprised at their tonal possibilities. An as-

(Continued on page 58) |

AUDIO e MAY, 1958

We believe that Acoustic Research speaker systems, by virtue of their

patented acoustic suspension design, establish new industry standards in low
distortion. This is a technical characteristic that can be directly interpreted

in terms of musically natural reproduction.

Ovur opinion on the matter is shared by others:

A recent Master's thesis written at a leading engineering university (by
George D. Ramig) involved distortion measurements on fifteen 12-in. and 15-in.
loudspeakers,* including the AR-1. Here are some of the results:

\ PERCENT HARMONIC DISTORTION

soke | Sphe | Sphe | sphe | Sphe | Spue | Sphe m.lm.]m. Sphe | Spho [ Sphr| Sphe
] R

AR-1| 2 o s s |7 [ Il e ]
50 ¢ps L8
(iowels' 2.9 14.4|8.8|100([11.2[12.8]150(17.8(18.5|18.5 g g 23.2131.0/31.0/43.0
used =
55¢ps | 2.0 |1.8|56] 7.4| 88[130[11.8] 76| 87] 87(7.3]18.3|12.8]17.5|]11.0

70¢ps | 1.9°119]|27| 44 53] 59| 7.1| 22| 54| 54[9.6| 7.2| 3.0| 4.4] 63

80cps | 1.0 [21[21| 34| 39| 32| 39| 26| 3.8| 3.8/66] 40| 21] 23| 31

Measurements taken at 3 fi., 102 db on-axis signal level. Amplifier damping factor
control ‘‘off’’, giving DF of 30. Data published with Mr. Ramig’s permission.

*All speakers were directly baffled, a less than
optimum mounting for some.

Joseph S. Whiteford, president of the Aeolian-Skinner Organ Co., has written us:
“No other system | have heard does justice to the intent of our recordings.
Your speaker, with its even bass line and lack of distortion, has so closely

approached the ‘truth’ that it validates itself immediately to those who are
concerned with musical values.”

The Audio League Report, in adopting the AR-1W as its bass reference standard,
wrote:

“At 30 cycles, only 5% total harmonic distortion was measured, as compared
to values of 30% to 100% of other speaker systems we have tested...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.”

AR-1 and AR-2 speaker systems, complete with cabinets, are
priced from $89 to $194. Literature is available on request.

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridae 41, Mass.
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NEW PRODUCTS

e Belden Aundio Cables. A number of audio
cables intended primarily for speaker ex-
tension lines have recently been added to
the electronic wire and cable assortment
manufactured by Belden Manufacturing
Company, Chicago 80, Ill. Types 8460 and
8461 are not shielded and are intended for
lines from 16 to 500 ohms and distances
from 200 to 2000 feet. Types 8470 and

8471, also wunshielded, apply to high-
power installations of 50 to 75 watts and
are designed for use in open areas for
lines 300 to 3000 feet in length. Types
8779 and 8780, illustrated, are intended for
use where cables are installed in groups
and where shielding is required to reduce
induced signals. All of these cables are
described in detail in Belden's new Elec-

tronic Wire and Cable Catalog No. 857.
E-1
o Fisher Stereo Master Control. Stereo-

phonic facilities of the new self-powered
Fisher Model 400 Master Audio Control
and Preamplifier provide for the use of
tapes, discs, microphones, FM-FM, FM-
AM, and FM-Multiplex. Offering extreme
versatility, the 400 incorporates monitor-
ing facilities when it is used for stereo or
monaural recording, and can be used as
an electronic crossover network to drive
a_ dual-channel amplifier-speaker systeni.
Notwithstanding its many uses, the 400 is

Rumble and low-fre-
quency noise are eliminated by a two-

simple to operate.

circuit rumble filter with exceptionally
sharp cut-off for use in both monaural
and stereo operation. Sixteen input jacks
are arranged in eight pairs for any com-
bination of stereo inputs. Four output
jacks are provided on the rear apron. A
push-button input selector incorporates
jeweled indicator lamps. One-knob chan-
nel balance control permits adjustment
of stereo balance according to the listen-
er's position with relation to speakers.
A versatile 6-position output selector in-
cludes a ‘‘reverse’ position for trans-
posing stereo output. Complete technical
specification will be mailed upon written
request. Write Fisher Radio Corporation,
21-21 44th Drive, Long Island City 1, NEEY.

-2

o Re-Styled R-J Speaker Enclosures. En-
hanced appearance, as well as improved
performance, is quickly evident in five
completely re-styled models of R-J
speaker enclosures. The R-J/8 is a new
version of the original R-J single book-
shelf model for 8-in speakers. Similar in
design is the R-J/12-S, intended for 12-
in. speakers and built to fit on two shelves
of a standard bookcase. The R-J/12-F and
R-J/16, illustrated, are floor models for
12- and 15-in. speakers, respectively, which
feature a new molding and tapered legs
with brass ferrules. The R-J/Super 8 is
a complete ready-to-play speaker system
consisting of the R-J/8 enclosure equipped
with a Wharfedale Super §/FS/AL
speaker. In the new enclosures triple-rigid
laminate board of uniform density is

54
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used in front, rear and baffle panels. This
special board is of equal strength longi-
tudinally and transversely. Its purpose
is to insure that no spurious resonances
are caused by cabinet surface vibrations.
For full information on the new R-J] en-
closures, write Dept K39, R-J Audio Prod-
ucts, Inc.,, 80 Shore Road, Port Washing-
ton, N. Y. E-3

® Tape Strobe. This is a new stroboscopic
device for the ready checking of tape
speeds of all tape recorders and repro-
ducers. Known as the Tape Strobe, it com-
prises a precision-ground wheel mounted
in a machined aluminum yoke in such
a manner that the user may apply it di-

rectly to moving tape. Under a 60-cps
light source, reference marks on the wheel
disc appear to stand still if the tape is
moving past the capstan at correct speed.
Calibrations are provided for 7.5, 15, and
30 ips. Diameter accuracy is * 0.0005 in.
Scott Instrument ILabs, 17 HE. 48th St.,
New York 17, N. Y. E-4

e Telephone Pickup Coil. Useful for tran-
scribing telephone messages through a
tape recorder, or for making messages
audible to a group through an amplifier,

WWW amernaaaradiehietary com

the Microtran telephone pickup coil is
only 2 ins. long and but % in. in diameter.
It may also be used as a probe for locat-
ing hum sources. The new unit has im-
proved sensitivity and is more effectively
shielded than earlier models. It is sup-
plied with a 6-ft. shielded cable and
standard phone plug. Microtran Company,
Inc., 145 E. Mineola Ave., Valley Stream,
N. Y.

e Altec Lansing 40-watt Amplifier. Fea-
turing a 70-volt output for multiple
speaker installations, the new Model 350A
amplifier delivers 40 watts with less than
0.5 per cent harmonic distortion. Fre-
quency response at full output is 20 to

20,000 cps within *0.5 db. Although the
350A was engineered primarily for home
high fidelity and public address use, an
accessory input line matching transformer
is available to adapt the amplifier for use
with professional mixing and recording
equipment. Altec Lansing Corporation,
Anaheim, Calif. E-6

e Professional Tape Demagnetizer. Engi-
neered specifically for use in video tape
broadcasting, music and motion picture
recording, telemetering and commercial
data recording, the Model N-2 is the latest
in the line of “Noiserasers” manufactured
by Librascope, Inc. Reels up to 10% ins.
in diameter and tape up to 2 ins. in

width can be handled. Rapid degaussing
is accomplished through use of an auto-
matic turntable which eliminates the hand
rotation method of most tape demagnetiz-
ers. Model N-2 is equipped with a circuit
breaker and switch for the degaussing
magnet and thermal overload protection
is provided to prevent coil burnout. Full
information is available from the Com-
mercial Division, Librascope, Inc., sub-
sidiary of General Precision Equipment
Corp. 40 E. Verdugo Ave. Burbank, Calif.
Ask for Bulletin N-2. E-7
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It’s HARVEY’S For Hi-Fi!

Whether you are a Ph.D. in Physics, or just a lover of good music getting
started in this fascinating magic called hi-fi, you can meet your perfect
complement at- HARVEY’s. Our boys, as individuals and as a team, are
world-famous for know-how and their ‘unmatched ability to solve all your
problems. No matter what may be on your mind, you'll find that it pays
to talk it over with the men of HARVEY's. You get not only advice, but
solid, substantial know-how, the kind that only years of experience pro-
vides. That's why the name HARVEY is synonymous with hi-fi. So, if it's
a product to listen to, or to look at, or simply good advice, drop in at

SUPERSCOPE
—_Sterecorder—

A complete stereophonic tape recorder and
playback unit in one compact portable case!
Records and plays back stereophonically, and
monaurally. Superb professional design and
craftsmanship. and yet so simple to operate
that any one can make perfect recordings
with it. Some of its outstanding features are:
hysteresis synchronous drive motor, two pro-
fessional quality V.U. meters. stacked record
and playback head, stacked high frequency
erase head, two independent preamp and
power amp channels. Supplied with two high
impedance dynamic microphones. Mounted
in a distinctive leather and vinyl case.
Model 555

Also available with two James B. Lansing
Signature 12” speakers (Model D123) in in-
dividual enclosures that combine to form
matching carrying case. Complete system
consisting of recorder and speakers.

Model CSS 555

Stereo
Cartridge

Totaily Compatible
With LPs!

Be among the first to thrill to the new stereo
dises, with an inexpensive, totlally compat-
ible Electro-Voice Stereo Cartridge! No need
to give up your precious monaural records
with this superb wide-range cartridge. [ts
frequency response is essentially flat from
20 to 16,000 cycles. Use this stable, high-level
ceramic transducer with any turntable or
record changer. Has ¥%” mounting centers.
It will complement the finest hi-fi system,
and provide a new listening experience,
unmatched for its life-like realism.

Model 21D

TUNEMATIC by Karg Lab.

Crystal-controlled FM tuner

Each FM station is received on its own
quartz crystal —eliminates the conventional
tuning mechanism. Simply dial the FM sta-
tion —it comes in perfectly and permanently
tuned. Each station’s call letters appear in
turn with a click of the selector dial. The
perfect unit for high fidelity tape recording
Specify station call letters and frequencies
desireil,

Price 10 channel Tuncmatie

Walnut or birch cabinet

You May Finance

Your Purchases

With A Low Cost
Monthly Payment Plan
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HARVEY'’s anytime. You'll find a friend, and

2

The new Glaser Steers

GS Secventy Seven is the

first high fidelity record changer with turn-
table quality performance. Rumble, wow
and fluter have been virtuallv eliminated
by precision engineering. GS-77's table
stops — completely — between records! And,
with “Speedminder’ both record and stylus
are protected.

Less Cartridge

New MARANTZ
30-WATT

Basic Power Amplifier

Superb Marantz qual-

ity in a new ultra-

linear configuration.

Fills a long-felt need

for a compact, medium

power amplifier, ideal

for stereo as well as

monaural set-ups. Only 6” wide, 15” deep.
71" high. Features famous Marantz qual-
ity components and construction, including
telephone quality electrolytie, terminal
board construction, transmitter type oil in-
put condenser, filter choke. and superb
output transformer. Provides unusual sta-
bility at both high and low ends of the
frequency spectrum. 514700

Gold finished perforated cover grill. . .%87.50

Unsurpassed Brilliance With

H. H. SCOTT
99-D Amplifier

The most in control and output, in one
compact modern design. A 22-watt ampli-
fier with lots of reserve power. und an
integrated, exclusive Scott green dot
control-system, unparalleled for total ver-
satility. Facilities for two magnetic inputs
and tape monitoring. Five position record
equalizer. Separate bass and treble controls.

$10995

Price, less €aseoooiiiiiinan,

make a friend at HARVEY's.

BOZAK
B-305
Speaker

Elegance and perfection. Meticulously de-
sipned and engineered for the ultimate in
sound reproduction throughout the entire
audible spectrum. Housed within the in-
finite baffle enclosure are 2 B207A’s, a com-
plete 2-way system in itself; 1 B209, a
mid-range of the highest clarity; and 1
N102, a convertible crossover network. Af-
fords a wide angle listening area of 120
degrees.

Price: B-303 Contemporary

FISHER FM-90X
Gold Cascode

FM TUNER

Fisher circuitry,
with the exclusive
RF Gold Cascode
amplifier, reaches
a new high in FM
sensitivity. The
new IFM-90X features: 2 meters for micro
accuracy tuning » dual dynamic limiters to
assure noise free reception « exclusive var-
iable interstation noisc eliminators - full
limiting on signals as low as ! micro volt
« uniform response from 20 to 20,000 cycles
« three outputs. main, recorder and multi-
plex ¢ dual antenna inputs of 72 or 300

ohms balanced .......ocoivivvvvieiens $'695°

Mahogany or blonde cabinet... ..17.95

LEKTROSTAT
— Record
Cleaning
Kit

Kit contains u non-gumming anti-static
detergent, sufficiently concentrated to re-
quire only a few drops to eliminate static
electricity and clean not only the record
surface but the grooves.

Applicator is made of a soft yet firm
velvet, especially designed to insure pen-
etration into the grooves with only light
pressure of the applicator. Grooves are
swept clean of dust and any foreign ma-
terials which would affect true, clear sound.

HARVEY :aoicco.,
RA

1123 Avenue of the Americas (6th Ave. at 43rd St.) JuUudson 2-1500
-

New York 36, N. Y,

WWW amerczarnadiahietary com
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M/’ffer,

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 been known as “the hest of
the British speakers.”

Mister,
you’re
lucky . . .

for the new
Bakers Ultra
12, full-fre-
quency range,
12” speaker is
now available
in America for >
the first time. o

A loudspeaker cannot be any better than
what is put into it., The Bakers Ultra 12 is
the best, not because of claims, but because
design, parts, materials, and care in construc-
tion make it so. So look at the ‘“specs.” Fre-
quency range ... 20 to 25,000 cycles, 20 cycle
cone resonance. Flux denslty ... 18,000 gauss;
190,000 maxwells. High compliant, plastic
foam, cone suspension. Non-resonant, cast,
open, aluminum frame. Light, sensltive alu-
minum voice coil and former. Fully tropical-
ized. Hand assembled. Extra powerful Alco-
max III encased in red cellulose. Dust, rust,
and damp proofed. Exponential, bakelized
apex, cone. Power ... 20 watts plus. Voice
coil impedance ... 15 ohms. A full spread of
20 to 25,000 cycles without distortional cross-
over networks. Ingenious design and the use
of new materials, processes, and techniques
now make crossovers unnecessary. Acoustle,
impedance and efficiency mismatch; “dlsem-
bodied highs;” and other undesirable charac-
teristics of crossovers, are thus eliminated.

This combination of features, which 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 hest.

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

. a 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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TWIN-T NETWORKS

(from page 24)

the input resistance of either a grounded-
hase or grounded-emitter stage provides
quite a low resistance load for the output
of the twin-T.

If the classic values of 2, 2, and 1
are used, the operational conditions will
he quite similar to those when a eathode
follower is used as a constant-voltage
source at the output, feeding into a grid
at the input end to represent an open
circuit. But if other combinations are
used, the relative values of a and b will
need to be reversed as represented by
the corresponding expressions in the ap-
pendix.

The third possiblility in the use of
twin-T networks consists of using them
to modify a rolloff characteristic. This
has been done quite successfully by de-
signing the basic amplifier to roll off
gradually elsewhere in its circuit, either
by the use of feedback configuration or
direct losser circuit. Then the twin-T is
used around a straight section of ampli-
fieation to produce alternative negative,
positive, and finally negative feedback
characteristics. This is achieved by using
values that produce a phase inversion
and the way the combhined response
characteristic is achieved is illustrated
in Fig. 15.

The amount of positive feedback
achieved at the point of critical fre-
quency of the twin-T network is quite
precisely controlled by choice of values,
using reasonable tolerances in selecting
these values. What needs contrelling
then to produce accurate frequency re-
sponse is the forward gain of the stage
over which this feedback is applied.
Usually degenerative cathode feedback
takes care of this quite well to insure
that the stage gain is controlled within
close limits.

The final application puts the twin-T
in the forward part of an amplifier, and
uses straight negative feedback to
sharpen up the response, to get steeper
sides than curve (A) of Fig. 9. At the
null point, there may be some transfer
through the feedback network (oper-
ating in reverse). This can be offset to
produce a true null by adjusting values
so that this is balanced out at the out-
put.

APPENDIX
Assuming a network with the values
shown in Fig. 1, at the critical frequenecy,
working from a constant-voltage source into
open-circuit load,

Vo ca+b) — abe 1)
Vi ca+b) +aib +¢)

Or, working from constant-current source
into short-circuit load,

I, _  &(a+b) — abe
I; ~ ca +b) + b*a + ¢)

(@
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Taking the network with the values
shown in Fig. 2, at the critical frequency,
working from a constant-v oltage source into
open-circuit load,

E,_ (a +b—0o)b
Vi bla+b) +ecla+o

Or, working from constant-current source
into short-circuit load,

L,_ (a +b—0c)a )
I; ala+b) +cbb+ 0

For the cireuit of Fig. 1, the condition for
null is,

&)

ab
a+b

Or, for the circuit of Fig. 2, the condition
for null is,

=lc 5)

a+b=c 6)

If the special condition ¢ = b is imposed,
Eqs. (1) and (2) reduce to,
I’a Io _ 2¢t — ac
‘_7;01"1_.-_262+ac+a2 )
while Eqs. (3) and (4), with the same condi-
tion reduce to,
Ve I,
ory =

V. I

2a% — ac

2a® + ac + ¢ @)

The maximum phase reversal condition
is achieved by the ratio, for condition (7)
(in Fig. 1),

2 =20+ ©)
or, for condition (8) (in Fig. 2),
220 +v2

(10)

For both these value combinations, the
transfer at critical frequency is given by,

Vol - 1 1
Vi LT T5tava 10656
—.00384 (1)

If the values of a and b are varied inde-
pendently, the condition for maximum
phase reversal requires, in Fig. 1, progres-
sively higher values of: b in Eq. (1); a in
Eq. (2); or, in Fig. 2, progressively smaller
values of: a in Eq. (3); b in Eq. (4).

1"1xmg a value for b/c¢ in Eq (1), the
maximum phase reversal value for a is
found by,

b b,
a__° |1+ /¢ (12)
c b

2 -1 41
c [

l"lxmg a value for a/c in Eq. (2), the
maximum phase reversal value for b is
found by,

a “ L,
b_o_c |14 € (13)
S| 2+1

Tixing a value for ¢/a in Eq. (3), the
maximum phase reversal value for ¢/b is
found by,
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R[Ria [[/ia

+1 |

Fixing a value for ¢/b in Eq. (4), the|
maximum phase reversal value for c¢/a is
found by,

¢ ’c’ 1 /Zj:z (15) ‘

+ |
\/g+1 I

The limiting case for maximum phase
reversal occurs when: b = = in Eq. (I);I
a= o inEq. (2);a=0inEq. (3);b =0
in Eq. (4). This reduces Eqgs. (1) through
(4) to, respectively:

a c

F—1

Vo ¢ —ae

Vi ¢+ a {6)
A Eat a)
%; = %;r%i (18)
= (19

Using these cxpressions, the values for
maximum phase reversal, in the configura-
tion of Fig. 1,

LSRN (20)

¢ ¢

or in the configuration of Fig. 2,
Y = /5 P
jor p 1+ /2 (21)

_ For these hypothetical value combina-
tions, the maximum possible phase reversal,
which cannot be achieved by a practical

" ;>+7:)' | N E w
=1+ 14

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

Completely 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.

® 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 sta¥s in tune
perfectly. Ordinary tuners using
AFC rather than Wide-Band,
wander from the weak stfation
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 arce easy to
separate.

like
singer

Metro-
Jerome

Famous musicians

politan Opera

Hines choose H. H. Scott com-
ponents for their own homes.

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

Additional Technical Informa-
tion — Model 3|

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 15w x 5h x 12%4d.
$159.95. Choice of handsome ac-
cessory cases at $9.95 and $19.95.

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 Hest 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.

circuit, but only approached, is

[P 1 1

= or =2 = — — = — - or
Vi L 21 +/2) 4.828
—.207 (22)

For any circuit giving null condition,
assuming one or other of the ideal conditions
specified, the transfer response can be given
in the form,

. (= - ;)2_+ 21 (= - i)

—

°
=

°

=
|

IN? (23)
T - ) + 4d2 I
’ |
where x = f/f,, f, is the eritical frequency
(null), and d = a/c for (1), d = b/c for (2),
d = ¢/bfor (3) and d = c/a for (4).

This can be expressed in terms of magni-
tude and phase response: magnitude,

2d \?
db = —10 logm[l +<x B l):l 24) |}
x

and phase,

—
Kl
P

2d

¢ = tan™! (25)

r — -
x

. At null, no impedance reflection occurs,
and the input impedance, Fig. 1, is given by,

(I — je*a + b)? + a?b?]

Zi = o + ) 2@ F o] 0|
and for the eircuit of Fig. 2,
7, = 1 — Nalb(a + b) + cla +L)] (27 ‘ H. H. Scott, Inc., 111 Powdermill Road, Maynard. Mass.
(a+ b2+ e Export Representative: Tclesco International Corp.,
36 West 40th Street, New York City
AUDIO e MAY ]958 RUSH me my free copy of your completely new catalog A-5.
1
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ONLY FULLY
STEREOPHONIC
RECORDING AND
PLAYBACK SYSTEM...
AT AN AMAZING

LOW PRICE!

_Sterecorder

Now, you can actually
record—as well as
playback—stereophonic
sound. The new
STERECORDER
captures all the realism
of the original performance
... then reproduces this
exciting “living sound”
with full dimensional
depth and direction.

STERECORDER goes
beyond high fidelity and
“half-way” stereo units
with only monaural
recording. Hear a
demonstration today !

From the famous name in motion pictures:

Superscope Inc., Audio Electronics Division,
780 Gower St., Hollywood, Calif.

. Similarly the output impedance, for Fig.
, 1s,

7, - (L= DIea +)? + o]

= a ) tabtoal P
and for the eircuit of Fig. 2,
z, = (L —Dblala +b) + e + 0] 29)

@+ by +e

Assume in arrangement (I), a has an
error of e per cent. This expression then
becomes,

o

vV
7=

cla(l + .0le) + b] — abe(l + .0le)
ala(l = .0le) + b] + a2(b + ¢)(1 + .02¢)

(30)
Substituting the correct value of b = a_c
this becomes,
V. —.0lec?
V.~ Tom 31)

Assume, in the same arrangement, b has
the error of e per cent. Eq. (1) then becomes,

cta + (1 + .01e)b] — abe(l + .0le)
a + (1 + .01e)b] + a?b(1 + .01e) + c]
(32)

Substituting the correct value of a =

o this becomes,

b—c¢
Ve _ _—-Olec
Vi 2(a+0b)

Finally, assume ¢ has the error of e per
cent. Eq. (I) now becomes,

(83)

(1 + .02e)ct(a + b) — (1 + .0le)abc
1 + .02¢)c2(a + b) + a?lb + (1 + .01e)c)
(84

Making the appropriate substitutions,
this simplifies to,

3

_ .Olec
2a

(36)

-

Following through with the remaining
expressions, for the arrangement repre-
sented in Eq. (2), ¢ per cent error in a
produces,

/e —.0lec

T, " 2@ +0b (36)
With e per cent error in b,
I, —.0lec
T T (87)
And with e per cent error in ¢,
I, _.Olec
.= 2 (38)

Using the configuration of Fig. 2, and the
condition represented in Eq. (3), ¢ per cent
error in a produces,

Ve _ .Oleab

?,' - 2¢? (39)
With e per cent error in b,

Vo, _ .0leb?

V.~ oa 40)
And with e per cent error in ¢,

V., —.0leb

7= 41

Finally in the condition represented by
Eq. (4), e per cent error in a produces,

I, .0lea?
7.~ 25;1 42)

With e per cent error in b,

I, .0leab

7. 2(:2a “43)
And with e per cent error in ¢,

I, —.01

= 44)

Note: In Egs. (81), (33), and (35)
through (44), approximations have been
made on the assumption that quantity e is
small (not greater than the order of 1 per
cent). E

JAILI AND

ALL THAT

(from page 53)

sortment of medleys includes salutes to a
Gaelic neighbor in Minstrel Boy, Irish Wash-
erwoman, and Wearing o’ the Green. There is
the picturesque Black Bear Caller Herrin’,
and the final dramatic Retreat, with its stir-
ring roll of drums. Its attention to detail and
the cleanly defined sound make it one of the
finest recordings of pipes and drums, and it
will convert many listeners to the music of
the Highlands.

Mike Sarkissian: Armenian Wedding
Audio Fidelity AFLP1865

After excursions to Port Said and other
points of enlightenment with Mohammed El-
Bakkar, this label continues its examination

of the music of the Middle East. Through the
good graces of Mike Sarkissian and the en-

semble from his Cafe Bagdad, a visit to the
scene of an Armenian wedding is as replete
with strange rhythms and uncommon sounds
as its predecessors. Perhaps because of the
colder climate, the strains are even more fiery

WWW akherieaniadiahictary com

and exciting. It is a mountainous country and
the bagpipe is added to the stringed instru-
ments of more southerly neighbors. The timbre
of a native drum is distinctive and its beat is
compelling. Born in the United States, Sar-
kissian first learned from his parents the folk
music of their native land. Since then he be-
came an authority on the subject and made
his club a center for the furthering of authen-
tic dances. The recording conveys the atmos-
phere of that Mecca of entertainment.

Jack Anderson: Electronic Organ
Avudio Fidelity AFLP1856

A young Texan who began to play the organ
in his early teens, Jack Anderson has a talent
for adding unexpected beauty to the ardinary
pop tune. There is nothing heavy handed about
his approach to Once in Love with Amy, In-
dian Summer, and Early Autumn. His own
composition, Page Nine, has a quaint pastoral
charm. On most numbers the Baldwin elec-
tronic organ is augmented by woodwinds, gui-

AUDIO e MAY, 1958


www.americanradiohistory.com

tar, stringed bass and the crisp sound of a
versatile percussionist. Under the musical
direction of Johnny Palmer, these instruments
are introduced casually when they blend best
harmonically with the organ., Many unusual
tonal combinations result on such numbers as
Caravan, Paradise, and Koses of Picardy. In
his native Dallas, Anderson gained wide ex-
perience in mood music, but has a background
in the classies. An audition acetate won him
the chance to participate in this excellent re-
cording and the opportunity for greater recog-
nition.

The Shanty Boys Elektra 142

Bob Cort: Ain‘'t It A Shame
London LL1774
The Delta Rhythm Boys Elektra 138

Known in England as skiffle, it still comes
under the loosely applied designation of folk
music in this country and, as noted on one
liner, the best thing about it is folks singing
together., The Shanty Boys refurbish some
nearly forgotten songs and spirituals, import
Out After Beer from Denmark, and include
the shanties Rubin Ranzo and Awey Rio. Gui-
tarist Mike Cohen Is lead voice of the group,
with Roger Sprung on banjo, and Lionel Kil-
berg on one-string bass. Having traveled
through the South. they are more fortunate in
a closeness to source material than their Brit-
ish cousins.

A cheerful pub next to the London ffrr stu-
dios is the natural setting for the Bob Cort
Skiffle session. The bearded leader adapts the
jazz tunes Yes! Suh!, Lulu’s Back in Town,
and Your Feet’s Too Big, in addition to folk
songs of the United States. I Can’t Give You
Anything But Love and his own Bowncing
Around, are solos by Ken Sybora, the excel-
lent guitarist of the quartet.

The Delta Rhythm Boys are simply a good
male quartet, somewhat of an oddity among
vocal groups today. Pianist Rene De Knight's
arrangements of pop and show tunes also are
based on tradition being rapidly altered. Ten-
ors Carl Jones and Traverse Crawford, bari-
tone Kelsey Pharr, and bass Lee Gaines pur-
vey good nature and a happy group sound.

Mohammed El-Bakkar: Sultan Of Bagdad
Audio Fidelity AFLP1834

Because the strange and curious sounds of
the first volume featuring Mohammed EI-
Bakkar and his Oriental ensemble caught the
fancy of the record-buying publie, a second
caravan of his exotic music is sped on its way.
In another dozen selections, he makes use of
a rich instrumental palette to conjure a vision
of the Middle East. Whether it is the odd
quarter-tone melodies, or the persistent urge
of dance rhythms, which makes for the great-
est attraction, there is no doubt but what the
leader is a practiced showman who has ‘found
the secret of universal appeal. He knows how
to create a mood and build to a climax. Un-
fortunately, only the titles of the verses are
translated on the liner, but even they are a
refreshing change from the usual popular
song, with such enticing names as Golden
Hair, Send My Heart, Girlish Laughter, Empty
of Love, Come With Me, and Glorious Fatima.

Jazz Swings Broadway
World Pacific PJIM404
Kenny Drew: Pal Joey
Riverside RLP12-249

The manner in which jazz groups are en-
couraged to adopt the showtunes of Broad-
way as a starting point for inspiration is re-
sutting in some happy marriages and some
unfortunate mismatches. These two discs
show that ordinary tunes often are given an
extended life, and the superior ones set forth
in fresh flights of fancy. As a convenient way
to assimilate the divergent styles and schools
of jazz, they illustrate an important coinci-
dental part of this trend. In the first, four
West Coast groups examine numbers from
“Li'l Abner,” “My Fair Lady,” ‘“Damn Yan-
kee,” “The Most Happy Fella,” “Bells Are
Ringing,” and “Happy Hunting.” The Bud
Shank-Bob Cooper Quintet sticks closest to
musical-comedy conventions; the Chico Ham-
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ilton Quintet shifts the emphasis to quiet
chamber music; and the Stu Williamson
Quartet and Russ Freeman Trio are both paced
by drummer Shelly Manne in vital inventions.
Produced by pianist Russ Freeman, the record
shows the considerable variety in groups
lumped together in one school. |

For “Pal Joey,” the scene moves to his
natural habitat on the East Coast. Pianist
Kenny Drew follows the scheme of the movie
version in adding to five tunes from the ori-
ginal score three other Rodgers and Hart
numbers. They are My Funny Valentine, The
Lady Is a Tramp, and I Didn’t Know What
Time It Was. With Wilbur Ware on bass and
Philly Joe Jones on drums to keep a sharp,
Eastern edge to the performance, he can be
unrestrainedly melodic without losing any of
the gualities belonging to jazz. The extent to
which Drew combines a lyric tenderness with
the zest of a quick succession of creative
variations makes him a most successful pur- |
veyor of show material.

June Christy: Gone For The Day
Capitol 7902
New Voices Dawn DLP1125

In place of a seasonal, wintry collection,
June Christy looks forward to spring and a
day in the country. On a dozen blithe and
carefree ballads, she ranges from Lazy After-
noon to When The Sun Comes Out and It’s So
Peaceful In The Country, then back to Lezy
Mood. Arranger Pete Rugolo employs three
varied instrumental groups to complement the
Christy excursion, and is the composer of the
summery Interlude.

Iike the three new voices on the second
disc, all of whom have been married to musi-
cians, away from the studio she is Mrs. Bob
Cooper, wife of the West Coast tenor saxist.
This is an advantage for a young singer,
equalled only by the steady work that Miss
Christy had with the Kenton band. In these
days of the entertainment tax, such experi-
ence is not easy to come by and all suffer ac-
cordingly. If they could spend a few months
singing in public, backed by the men gathered
for this date, there would be some pleasant
results. Rita Reys, the most promising, has
the benefit of the arrangements of accordianist
Mat Mathews, who leads a unit that includes
Harry Lookofsky on viol d’amour. Sylvia
Pierce is helped by her husband Nat, as ar-
ranger and pianist. Peggy Serra has similar
aid from husband Hal, and sings Ain’t Mis-‘
behavin’ to the sole accompaniment of Oscar
Pettiford on bass.

Linda’s Player Piano
Audio Fidelity AFLP1846 |

As the eight-year-old daughter of a theater
organist, Linda numbers a reconditioned
player piano among her toys. Her father Leon
Berry, who has appeared on two albums at
the Wurlitzer for this label, bought it for
twenty-five dollars and fixed it up from the
inside out. When Sidney Frey heard it on
a visit to the Berry home in the Chicago sub-
urbs, it .gave him the idea of putting some of
the old musie rolls on a record. For a choice
of selections and the preparation of the liner
notes, he enlisted the aid of Max Cortland,
who in 1914 established Imperial Industries
Company, now the leading producer of piano
rolls in the world. After spending some time
with the repertory of twenty million rolls,l
they decided that the masters punched by J.
Lamston Cooke are most characteristic of the
player piano sound. Most of the dozen popular
numbers preserved are played by him with |
the numerous effects so typical of the perfo-
rated music sheet. They include Mary Lou, In |
the Evening, Jolly Coppersmith, Under the
Double Eagle, and National Emblem March.

The sound might seem more natural if the |
piano were out of tune, but this is one occa- |
sion when an automatic instrument can be
heard with good balance and dynamics. Two
of the new XElectro-Voice Model 667 micro-
phones are partly responsible, They were de-
veloped by the staff under Louis R. Burroughs,
vice president in charge of EV’s broadcast
and recording equipment, to fill the need for a
mike with a variable response which would
permit adjustments to be made from the con-
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at
last...

clean
record
grooves.

no static

RECORD
CLEANING KIT

The only record cleaning kit
engineered to clean record
grooves! Contains the first
functionally-designed groove-
cleaning applicator and a
recognized anti-static detergent.
A few drops of Lektrostat and a
few strokes of the special
groove-cleaning applicator
eliminates static . . . thoroughly
cleans not only the surface but
the grooves.

$2° for complete kit

L

Y
il
7
anti-static groove-cleaning plastic
detergent applicator pouch
At your dealer or write:
chemical

dexter

consumer products division

845 Edgewater Rd., New York 59

corp.

world’s foremost chemical anti-static
research organization. oe
Circle 60A

trol room. Its ruggedness was tested by the
Navy in recording the take-off of jet aircraft
at Las Vegas, but its two to one greater work-
ing distance makes it equally effective with a
piano keyboard, especially in this instance
where a close mike would pick up mechanical
noises.

Rolf Ericson And His American All-Stars
EmArcy MG36106

A memento of the tour the Swedish trum-
peter Rolf Kricson made to his native land
in the summer of 1956 with a group of Amer-
ican musicians, after leaving his chair as solo-
ist in the Les Brown band, this album relocates
him as part of the New York jazz scene. Dur-
ing his two trips to this country in 1947 and
1952, each lasting three years, he worked
mainly on the west coast and made the big
band cirenit. But for his return home, he se-
lected the teamn of Cecil Payne on baritone
and pianist Duke Jordan, supported by drum-
mer Art Taylor and bassist John Simmons,
to highlight his thoughtful and fluid choruses.

Jordan’s original Forecast allows Erieson
to declare his allegiance to Miles Davis, and
his Flight to Jordan has touches of Grieg's
Anitra’s Dance and the spiritnal Jericho. A
minor blues Vacker Flicka and the romping
Visby Groove Alley recall the town where the
unit made its headquarters., The ballads fea-
ture Ericson on Fverything Happens to Me,
Jordan on I Cover The Waterfront, and Payne
is in good form on Lawra and This Time The
Dream’s On 1Me.

Herbie Mann: Great ldeas of Western
Mann Riverside RLP12-245

On his last album for this label, Herbie
Mann used a bass clarinet to supply a deeper
shading to the sound of the flute, his usual
instrument, and ended up by playing it on
one number. It proved more than a passing
fancy and on a trip to Los Angeles he enlists
four West Coasters to make the first LP de-
voted to its full-scale use throughout. Be-
cause it blends better than the flute in many
ensembles, it should become a valuable ad-
junct as a second horn. Its distinctive tonal
qualities are especially appropriate when aug-
menting the trumpet of Jack Sheldon, or
weaving phrases around his solid line.

As this is in the nature of a test flight,
Mann is not above injecting humor into Get
Out of Town and Is It True What They Say
About Dirie. Ile soars through his original
A Stelle Performance and relaxes on The
Theme. Ie is melodic on A handful of Stars
and fluent on Tadd Dameron’s Lady Bird.
Pianist Jimmy Rowles, and the team of
Buddy Clark on bass and Mel Lewis on drums,
are the other guests at the session at Capitol
Tower. When Mann decides to put the flute
and bass clarinet together on a date, it should
be something to hear.

Interplay For Two Trumpets And Two
Tenors Prestige LP7112

The guiding thought behind this session is
that the two front lines of trumpet and tenor
8aX, one ostensibly of the cool school and the
other of the modern hot school, might provide
an informative illustration of the contrasting
styles. Trumpeter Webster Young and Bobby
Jasper on tenor sax represent the cool divi-
sion, as opposed respectively to Idrees Sulie-
man and John Coltrane. On four numbers
by pianist Mal Waldron, they test their
strength in numerous solos and exchanges of
varying length. A jazz battle it is not, but
the mythical dividing line is crossed several
times by the cool team as they warln up un-
der the pressure of events, the persuasive
lines of Coltrane and Sulieman’s plunging
trumpet. The surging rhythm section helps
throw the balance of power in their direction.
It includes Paul Chambers on bass, Art Tay-
lor on drums, and is sparked by Kenny Burrell
on guitar. Although he is a follower along
the path Miles Davis charted, Young seems to
favor a more positive phrase and a pungent
tone. The exercises comprise two rhythm num-
bers, a fast blues and the expressive ballad
Soul Eyes p:

WWW akherieaniadimhictary com

SAVE $25-BUY THIS
RACON LOUDSPEAKER

Listen to a Racon model 12-AX 12" tri-cone
loudspeaker and compare it with any 2 or 3 wan

speaker, regardless of cost. We feel you wi
agree with us that it represents a savings of at
least $25.00. Here are just a few reasons for
its outstanding performance.

EFFICIENCY

High efficiency is achieved by the use of an
Alnico V grain oriented slug magnet, which is
lighter in weight than the more commonly used
ring magnets, but is approximately 759% MORE
EFFICIENT. (Most specifications omit this im-
portant fact but dwell solely on magnet weight,
an ambiguous statement) .

The voice coil is wound on a ceramic former,
assurance of lifetime concentricity. This permits
the use of a much narrower air gap, a further
bonus in magnetic efficiency.

FOAM SUSPENSION

A foam suspension is used between the cone
and basket to provide high compliance, resulting
in a lowered resonant frequency and for the first
time, introducing pneumatic damping. There are
no harmful *hangover’” or boomy effects.

CONE RE-ENFORCEMENT

A series of low mass stiffening struts of rigid
cellular plastic are cemented radially to the rear
surface of the cone to permit distortion-less re-
sponse at high levels.

MID RANGE DIFFUSER

A mid-range propagator is used to increase
output in the region where the large cone would
tend to fall off. It is set into a circumferential
slot filled with a compliant compound near the
apex of the large cone.

TWEETER

The tweeter is a combined compression and
direct radiator type. Highs are clean and nat-
ural, without the strident quality of many horn
type tweeters.

SPECIFICATIONS
RESPONSE 35-18,000 cps.
POWER 20 W
IMPEDANCE 8 OHMS
RES. FREQ. 40-45 cps.
FLUX 12,500
CROSSOVER 2,000 5,000 cps.
DISPERSION 100°
NET PRICE $55.00

Write for free literature

HIGH FIDELITY LOUDSPEAKERS

RACON
ELECTRIC

COMPANY, INC.
1261 Broadwoy, New York 1, N. Y,

Expert: Joseph Plasencis
401 Broadway, New York, N. Y.
Canada: Dominion Sound Equip ts Ltd.
4040 $t. Catherine St.. West-Montreal 6, Que.
Circle 60B
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AUDIOCLINIC

(from page 4)

internal impedance, R;, and the external
load or test resistance, R,, are in series.
R, and K; form a voltage divider. When
R, is large with respect to Ry, a larger
voltage will be developed across it than
R;. In fact. the voltages will divide in ae-
cordance with the ratios of the values of
the resistances. Therefore, when the two
resistances are equal in value, the voltage
drops across them will be equal. The gen-
erator is supplying a constant voltage to
the two resistors. When R, is infinite and
R; some finite value of resistance, all the
voltage available will develop across E,.
As the value of R, is reduced, more voltage
is dropped across E; and less across E,.
When the values of R; and R, are equal,

equal voltage drops will appear across the
two resistances. Because the voltage of
the generator has remained constant, the
voltage across R; is half as much as it
had been when R, was infinite. (When the
test instrument has an impedance at least
ten times that of the device being tested,
the impedance of the meter may be con-
sidered infinite, and therefore will have
negligible effect on the results of the test.

The reason for measuring impedance in
this manner, rather than directly with an
ohmmeter is that induetance and/or capaci-
tance in the device to be measured cause
it to have an impendance value different
from the resistance value that which would
be shown on an ohmmeter. K

RECORD REVUE

(from page 47)

The New Clavichord. Red Camp.
Cook 1133

This is the clavichord jazz improvisation
mentioned in the April Avpro, ETC. It's an
absolute recording. as then discussed., and if
you will put the volume very low, almost to
inaudihility., you’ll hear what a jazz pianist
sounds like in your room when he tries an
actual clavichord for the first time,

Mr. Cook, with characteristic lamboyance,
lists the player as ‘‘Red Camp, Clavichordist"
-—and hig accompanying explanation, partly
quoted in my earlier account, suggests that
this recording makes a new instrument out of
the clavichord. Just turn the volume up. It
does—no doubt about that. But to say that
the “old” clavichord is thus put out of the
running is just silly and betrays, shall I say,
a certain lack of knowledge of the musical
qualities of the instrument. Why not—who
expects everybody to know such things; I'm
only saying again, for the record. that the
clavichord is a great little classieal instru-
ment, capable of the most extraordinary re-
finement in the playing.

Which is to suggest that the Red Camp
jazz is just what it is, the sound of a jazz
pianist playing on a strange and unexpecter
keyhoard, In fact. the guy didn’t even know
what he’d played until he heard the tapes,
amd was he surprised! Interesting stuff as

Jazz, if not as clavichord music.

George Gershwin’s Oh, Kay:
Chorus, solos, Lehman Engel.
Columbia CL 1050

I'll toss this one in here for your info,
though, again as an interested outsider, 1
found it a let-down after all the sentimental
build-up attached. Sure, it was 1924 and in
the midst of the great nostalgic Twenties
and all that; but this faithful re-creation of
the original just says to me that Gershwin
& Gershwin were, after all, a successful and
inimitable pair of Broadway professionals who
could turn out a polished product-—and toss
in all the current platitudes, too, a bit faster
than the next guys.

So was a gent named George Frederick Han-
del, who was his own business manager and
hired his own theatres and companies of per-
formers, too. The comparison is interesting
and mayhe, some day, Gershwin & Gershwin
will show up as the kind of all-time theatre
that comes through in Handel (who wasn't
always a hig success, for that matter), Right
now, I find “Oh, Kay" pretty padded and on
the feehle side; but I expect to be outvoted
vociferously by a million or so Gershwin fans.
(Come to think of it, this kind of review
will probably sell more records for Columbia
than a rave notice. So be it.) E

Orch.

AUDIO ETC

(from page 11)

Thus you see how a Westrex 45/45
cutter can also cut lateral-vertical record-
ings. You don't have to turn the cutter
around 45 deg. physically—tipping it
drunkenly sidewise at a 45-degree slant so
one “piston” pushes up and down and the
other is canted all the way over to the pure
lateral!

Instead, you simply run signals L and R
through an electrical matrix. One of them
comes out entirely vertical, the other en-
tirely lateral. Your cutter still does its cut-
ting at the two 45-deg. angles, but the
resulting record groove has one track up
and down and the other sidewise. Tricky.

Suppose that you have a record in which
tracks L and R are lateral-vertical, as in
the excellent English Decea dises of last
fall, demonstrated here in New York. You
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can play the lateral-vertical record with a
45/45 stereo pickup—but what will come
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You can record
and interpret
satellite signals

P

What are the satellites saying? From
the limitless void of outer space,
their radio voices are continuously
sending out coded data on the condi-
tions which they encounter—cosmic
rays, meteorites, temperatures and
other phenomena of great value to
our understanding of the universe
in which we live.

R

A tape recorder, an FM radio re-
ceiver and a little ingenuity are all
you need to receive and record these
radio signals from outer space—and
perhaps make a valuable contribu-
tion to our satellite program.

Although official tracking and re-
cording stations have been set up at
many points around the globe, there
aren’t enough of them to cover every
point on each orbit. And amateur re-
cordings from widely scattered loca-
tions throughout the country could
very well pick up information avail-
able from no other source.

With a few simple modifications
that anyone can make, you can adapt
your home FM receiver or communi-
cations receiver to bring in the sig-
nals from the Explorer and Van-
guard satellites. What’s more, by re-
cording them at a high tape speed
and playing back at a lower speed,
you can actually understand much
of what the satellites are saying!

How to do this is fully explained
in our new booklet, “You Can Re-
cord the Satellites.” It tells you how
to modify your equipment to receive,
record and even interpret the satel-
lite signals—and how to make your
recordings available to the proper
authorities in the satellite program.
Ask your Audiotape dealer for a
copy of this 12-page booklet. Or
send 10 cents, to cover the cost of
handling and mailing, to Dept. AA,
Audio Devices, Inc., 444 Madison
Ave.,, New York 22, N. Y.

SRR RT

* one of a series
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Do you hear the timpani in the symphony,
or the clarinet in a quartet? From vibrant
restless lows to delicate highs, Ultra-Linear
Il reproduces the full audio spectrum the
way it should sound . . . smooth, clean,
natural. Graceful or tantalizing, music floats
out with an airiness that spells fatigue-free
listening hour after hour.

Acrosound Ultra-Linear 1l provides realistic
amplification with new Hybrid* feedback
that features complete stability and excel-
lent square wave response on all types of
output loads. Complete printed circuit,
power transformer and choke are all made
by Acro plus the new T0-600 output trans-
former especially designed for the circuit
and constructed to the top standards of
Acro’s world famous quality. Simple layout
provides top performance with only 2 hours
of construction time.

*pat. pending.

Power output (60 watts; response 20 c¢ps. to
20 kc. within 1 db. of 60 watts; less than 1%
IM distortion at 60 watts; hum level 90 db. below
full output; 1.8 volts RMS for 60 watts outout; output
impedances are 4, 8, and 16 ohms; 7" x 151"
x 8” h.; tubes used are 12AU7, 12AX7, G234, 2-EL34 or
6CA7; variable damping from 0.5 to 15; weight
30 Its.; Color:—Two-tone metallic brown.

AVAILABLE THROUGH LEADING
DISTRIBUTORS $79.50 complete kit
(583.00 west coast) ; $109.50 wired and
assembled ($113 west coast).

Acro Products, 369 Shurs Lane, Phila. 28, Pa. |

—
1

' Please send literature on illustrated Ultra- |
{ Llineor I Amplifier.
I
]
!
|

ACRO PRODUCTS COMPANY

Jo3 SHURS LAMWE, PHILADELPRIA 28, PA.
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out, you can see, is a combination of both
tracks from each of the pair of responsive
elements in the pickups. Each of them,
operating at a physical 45-deg. angle, re-
sponds to both vertical and lateral motion
—each produces half of each, track L and
R, but oppositely, according to the opposed
angle.

What can you do with such a mixed-up
signal? Again, run it through an electrical
matrix and it will come out, as nicely as
you please, one resulting signal all-vertical
and one all-horizontal. Your lateral-vertical
record will then play correctly via the 45/45
pickup, as though you actually had rotated
things an eighth-turn. (The only trouble is
that transformers and associated circuitry
may run into cash; other simpler ways of
doing it might be easier, if and when.)

So the conclusion is that 45/45 signals
can be converted into lateral-vertical sig-
nals and the reverse; anything may be
made to play, or cut, anything. Inter-
changeability, via electrical matrixing.

The Essential Stereo Message

Now for CBS again. The CBS laboratory
study is exactly the sort of canny figuring
that Dr. Goldmark’s group is already
famous for. The CBS Labs have always
been intensely interested in the information
aspect of sound reproduction. What are
the essential information elements in musi-
cal or other reproduction? This has wonder-
fully interesting theoretical aspeects, but
also some hard-boiled commereial useful-
ness. Anything that simplifies sound repro-
duetion, giving more effective sound for
less cash, is highly practical in the com-
mereial sense.

Readers, for example, will remember the
first Columbia 360 phonograph, the original
“hi-fi” table model, which used an ingeni-
ously tricked up speaker enclosure to

achieve a “big” sound in a very small box

with small speakers. (The entire inside of
the machine, with the lid closed, was part
of the enclosure, and the two speakers
pointed out sidewise in opposite directions,
for spatial effect.) That was not literal
high fidelity, but it was a typically in-
genious economizing of the essential musi-
cal effeet.

A more significant addition was the
extra small speaker optionally available
with the 360 phonograph ; it was not merely
another speaker on an extension eord, but
had a special “curve” applied to its signal
and to the speakers in the main phono-
graph, dividing the spectrum between the
two to give a maximum pseudo-stereo
effect. That’s the sort of thinking that CBS
likes to do, and the sort that has gone into
the new and immensely more significant
development. First, the Goldmark research-
ers made a long attack upon the nature of
those two combined signals we've already
mentioned, the sum of the two tracks and
the difference.

Now you’ll remember that if two identi-
cal signals are fed into a pair of stereo
speakers (correctly phased, so both push
and pull together), you will hear the re-
sulting sound exactly halfway between the
two speakers, in the center. That was the
basis of my recent deseription of the three-
track stereo technique, as combined into
two tracks; the center track, equally divided
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between the two speakers, is heard in the
middle between them.

In any two stereo tracks, the sum ele-
ment, the parts of the sound that are the
same, in all their varying degrees of sum-
loudness, are heard in the middle and
monaurally. This is the bulk of the music
in all stereo.

On the other hand, the elements that
make for the stereo effect—the differences
between the two signals—are contained in
the difference signal, which can be “ex-
tracted” by subtracting one track from the
other. If you play only the sum signal on
your two speakers (having put the two
tracks through the adding-and-subtracting
process) youw'll hear a monaural recording,
without spatial side-to-side differences. The
stereo message is contained in the differ-
ence signal that is derived from the two
tracks.

You can guess what concerned the Gold-
mark-CBS team. Can this difference signal
be “boiled down” to its essential ingredients
in terms of concentrated stereo effect—and
s0 reduced in power? If so, then you can
have a more efficient stereo recording, with
the normal monaural element just as in
standard LP records and the stereo dif-
ference element added in minimum form.
If you assign the monaural or sum signal
exclusively to the lateral part of the re-
cording—the standard part—and concen-
trate your boiled-down difference signal
into the vertical part of the stereo record,
then the vertical element will be signifi-
cantly reduced in power and the vertical
“bumps” on the record will be much
smaller. Result: Compatibility.

With reduced vertical excursion of the
groove, standard LP ecartridges can play
the stereo dise. What they ‘“hear,” the
lateral signal, will be the full monaural
effect of the music—exactly as in a stand-
ard LP right now. To the monaural car-
tridge, the specially treated CBS stereo
dise will seem like a standard record, with
a slight vertical modulation that will not
interfere with stylus tracking. To the
stereo pickup—any stereo pickup—the dise
will play with full stereo effect, if CBS is
right, though RCA claims this method will
result in a reduction of stereo effect. This
dise will be all things to all pickups, ultra
compatible. (Only a very few monaural
pickups with extremely low vertical com-
pliance will run into any trouble.)

ASRA—The Black Box

The erux of the whole thing, of course,
is in first, the listening and, second, the
nature of the CBS “Black box,” the gadget
that does the streamlining of the difference
signal, for the vertical cut. As to the listen-
ing—I heard a press demonstration and
the stuff sounded just like any stereo, to
me, granted poor listening conditions. The
stereo difference was very definitely pres-
ent, and no doubt about it. Though it may
not be “perfect,” I suspect that the system
works, and works very well.

The “black box” itself is called ASRA,
Automatic Stereo Recording Amplifier,
which is a fairly significant name. It is,
I gather, available to anyone for a con-
sideration; you insert it before the stereo
recording head and make your records.
(Any type.) The statistics on what ASRA
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actually does to the vertieal signal are
certainly impressive. CBS says that on AB
testing, there is no audible stereo change
as between a standard stereo reproduction
and the same with ASRA inserted in the
circuit to cut down the difference signal,
leaving the monaural sum signal intact.
Yet at some sound levels (the ecrucial
higher levels) the ASRA difference-signal
output has mo more than two per cent of
the energy of the corresponding sum signal.
That’s fantastic!

In terms of lateral and vertical modula-
tion, at peak levels the ASRA vertical cut
does not exceed one eighth or so of the
modulation in the lateral direction—the
standard monaural part. The recording
really is almost a standard disc.

Now the pay-off: WHAT IS ASRA?
Well, CBS isn’t saying, but most of us
are doing some fast deducing. My first
deduction is that ASRA isn’t very compli-
cated, relatively speaking. It is an amplifier
(says its name) and it must have a tube or
tubes. It is automatic, which implies quite
clearly, along with other parts of the CBS
account, that it is dynamic; it does more
to the signal at high volume levels than at
low ones. It adjusts itself to the incoming
volume, cutting out more power at the
higher levels, letting through virtually all
the original difference signal at low levels.
(Might as well, since the vertical com-
ponent won’t be bothersome then.) This is
my guess—without studying the spees.

In fact on the very face of it, this ASRA
gadget just has to do certain things. If its
peak difference-signal output is down to
two per cent of the energy in the sum-
signal, then clearly it is removing much of
the bass, where the sound-signal energy is
largely contained. ASRA clearly lets
through the upper end and suppresses the
entire lower end of the difference signal.
(It doesn’t suppress the bass in the sum
signal, the monaural element, and this bass
still appears on botk final channels.)

It just happens that stereo effectiveness
is already known to be concentrated largely
in the middle highs, from perhaps 250 cps
up to 7000. Above that, we don't get much
sense of spatial location out of sound, nor
do we from lower tones: (Their overtones
do the space-loeating.)

So it seems to me that any good tech-
nieian—following the Columbus-and-the-
egg theory—could now sit down and work
out a reasonably effective limiting circuit
to cut down on the stereo difference signal,
before recording, using simple filters, fized
or even dynamic (like the H. S. Seott, but,
we trust, not infringing on Mr. Seott’s
rights) plus a compression circuit that
would keep the difference signal from grow-
ing as loud as the sum-signal. Details are
unimportant—even a rudimentary applica-
tion of this sort of thing would do some-
thing to improve a standard stereo signal
in the desired respect. Maybe just a simple
set of filters, removing bass and reducing
the mid highs a bit.

Commercial?

That’s all my own speculation—you take
it from there. It remains finally to look a

moment at the great commercial world. If

the CBS modification of the stereo record-
ing signal works (and I think it does),
who else will buy it?
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I point out, first, that though perhaps a
good many recording companies would go
along with CBS directly, others might not
be willing to, notably CBS’s arch-rival of
well known name. Would they have to? Con-
sider that:

(a) A straight 45/45 record is entirely
compatible with a CBS-modified 45/45 on
all stereo pickups. The stereo pickup will
play both, with equal case. Any 45/45
stereo pickup. Moreover, a good many mon-
aural with high vertical compliance can
cope with the regular 45/45 reasonably
well without groove damage, for a sound
exactly like the CBS sound.

but CBS has the advantage in compati-
bility. Some may argue that ASRA isn’t
that perfect and who wants to play stereo
discs with monaural pickups anyhow?

(b) It is even more probable that, if
the CBS plan shows signs of catching on,
other companies will develop their own
modification of the vertical groove com-
ponent (the difference signal) to match
CBS. The titles and trade marks could be
anything under the sun and probably will
be; but the faet is, as I understand it,
that a similar result could be approximated
at least, by other companies, in varying
degrees, to taste. So it doesn’t look as
though everybody would have to go along
with CBS, except in the general principle
—which can take on any old fancy name
you wish in commercial practice.

(e) Does CBS really have an exclusive
and protectible principle here? I wouldn’t
dare hazard a flat statement. But my own
feeling, at this early stage, is that it would
secem unlikely. There are too many tricky
patents and what-not already involved. The
exact ASRA circuit and the trade produe-
tion model may well be exclusive in prac-
tice—but somebody else is likely to be able
to develop an approach to the same without
too much trouble. My guess, anyhow, and
purely, strictly unoffical.

(@) But, on the other hand, and knowing
Dr. Goldmark’s type of work, I strongly
suspect that CBS does in fact have an ex-
ceedingly good circuit—I suspect that
ASRA is both simple and devilishly effi-
cient in its chosen purpose, which is to
squeeze the maximum of energy out of the
difference signal, yet leave a maximum of
intelligence-carrying signal intact.

It may be that by sheer superiority in a
very simple ecircuit, superiority in the
arrived-at values, the Columbia stereo rec-
cord might actually be as good as any other
in sound (both stereo and monaural) and
the most compatible, for the changeover
period. If so, the other companies might
just as well resign themselves to a species of
ASRA onee and for all. They ean always
re-name it for their own produets.

(e) As a matter of fact, it would appear
almost certain that a modification of the
difference-signal will eventually be made on
all stereo records, of any and every make,
It's just plain necessary, in order to allow
for full cutting level; a full-strength ver-
tical modulation is almost beund to run into
groove complications, even with variable
groove depth control along with the usual
“margin control.” So what’s the argument?

After all, CBS used a pair of RCA
Olson speakers for the ASRA stereo press
demonstration! Sign of compatibility on
an intercompany level, we can hope. Z
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Whatever the choice may be — tape, recprd, or
good old fashioned AM/FM radio, straight or
multiplexed — Madison Fielding is the design
center of any stereo system. Complete control
and amplifier facilities for both monaural and
stereophonic sound are built into the perfectly
matched Series 330 AM/FM Stereophonic Tuner
and Series 320 40-watt Stereophonic Amplifier.

Series 330 Tuner:

Two complete ultra-sensitive tuners on one
compact chassis for either AM or FM reception
individually, or, with a turn of a switch, both
signals can be made available simultaneously.
Multiplexed output is provided for by use of
one adapter.

Series 320 40-watt Amplifier:

In addition to individual controls for each
channel, the unit features a Master Volume
Control, which controls both levels simultan.e-
ously for stereo. When used monaurally, it will
serve as a complete electronic crossover sys-
tem to feed separate woofer and tweeter.

For further information, write to:

The center of your stereo system.

Madison Fielding Corp.
5 Lorimer Street
Brooklyn, New York
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plus everything else you would
want in a complete tape system i

|

dimension
in sound...

Designed for the highest of reproduc-
tion standards ... Scandinavia Styled
from fine grain mahogany.

STEREO 3-Speed Tape Phonograph and
Tape Recorder — Tandberg Model 3-
Stereo—for at home listening pleasure
... 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 dis-
tortion of each amplifier is under 1%.
A specially manufactured in-line stereo
head, unique in design and construc-
tion, provides a clarity of reproduction
and a range of response heretofore
unattainable.

The model 3-Stereo weighs 27 pounds,
and is priced at $369.50. Complete with
microphone and carrying case.

The Tandberg stereo-trio including model
3-Stereo recorder/reproducer and two per-
fectly matched speaker systems . $469.95

10 East 52nd St., New York 22, N. Y.
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Operaon TV

HAROLD LAWRENCE*

the making. In most respects he re-

sembles the traditional variety, but
there are some novel and curiously modern
sides to his job. Along with an extensive
background in the theatre, he must possess
the teehnical equipment of a film and re-
cording director, his audience is vastly
larger than that encountered in the opera
house, and the choice and nature of his
productions revolve around factors never
before dreamed of by the pre-World War
II composer. He is the TV opera director,
an authentic produect of the electronic age.

No aspect of operatic production remains
unaffected by the transition from opera
house to television studio. Casting is no
longer a matter of finding the right voice
for the right role. Now the right face,
height, and dramatic capabilities are
equally important. Since overweight, bar-
rel-chested Romeos and mature, full-bos-
omed Juliets will not do, this automatically
rules out some the world’s leading singers.

TV opera directors all agree that two
hours of opera is about as much as their
mass audience will take. With this time
limitation, all of Wagner and a large num-
ber of works in the standard repertoire
cannot be mounted for the television sereen
—at least not in uncut versions. Length
alone, however, is not the deeiding factor
in the medium’s avoidanee of certain ex-
tended works. Indeed it is far less impor-
tant than two other considerations: action
and credibility.

For an opera to be successful on TV, it
must be fast-moving and a delight to the
eye as well as to the ear. Static Wagnerian
scenes like Gurnemanz’s monolog in Parsi-
fal would only provoke mass channel mi-
grations. Stories must be selected with
great care since all operas staged on TV
are performed in the viewers’ language.
Hence the labyrinthian plot of the Ring
of the Nibelungen is best left to the opera
house in its original German form. The
same applies to other “classic” operas with
stilted libretti. Assuming that the bulk of
the TV audience never, or rarely, attends
operatic performances and is consequently
unprepared to enjoy this art form for its
purely musical values, the TV opera diree-
tor cannot risk forfeiting the interest of
his audience because of a libretto which
offends, bores or appears ridiculous in
modern eyes.

A NEW KIND OF opera impresario is in

* 26 West Ninth Street, New York 11,
N. Y.
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The physical dimensions of his viewers’
“stage” must also be taken into aecount
by the TV opera director. For a stage
ranging in size from 17 to 24 inches, ob-
viously Grand Opera in the traditional
sense is out of the question—and that
means half of the operatic literature. Mob
scenes, parades, immense palace interiors
and craggy mountain tops will all have to
be redueced or omitted to conform to the
TV tube. A dozen soldiers will have to do
for a hundred, a bit of shrubbery for a
forest. .

Now that the cast has been assembled
and an opera of proper duration, scope,
and dramatic quality selected, the actuai
work can begin. On the studio set, singers
will have to contend with the intrusion of
an element absent from theatre perform-
ances: the TV camera. Under this probing
and ubiquitous eye, musical and dramatic
values applicable to the stage are altered
drastically. The extreme mobility of the
camera brings into sharp focus the sing-
er’'s every gesture and expression, thus
putting his acting ability to the acid test.
Under these conditions, singers can no
longer get away with stock-in-trade arm-
flapping and exaggerated poses. Greater
subtlety in characterization is demanded
by the very nature of the close-up. Details
like the quiver of an eyelid, the closing of
a fist, or the lifting of a hand will now
suffice where, in the theatre, the grand
gesture was required to portray a similar
emotion.

No less mobile than the TV camera is,
of course, the microphone. One of the ritu-
als of the opera house involves the singer
facing the audience at all times, regardless
of to whom his words are directed. The per-
former can now move about as the action
requires, and still be heard, thanks to the
microphone. Thus, when lovers rush into
each other’s arms during an impassioned
duet, they need not disengage abruptly
in order to face the audience,

In TV opera, the microphone replaces
the gallery. The singer therefore need not
possess a big voice to be properly heard.
In fact, less rather than more voice is pre-
ferable due to electronie amplification. A
“heldentenor” would only be wasting his
lung power were he to sing as he does in
the opera house, since a flick of the dial
on the engineer’s panel would surely whit-
tle him down to TV size.

Although the TV screen cannot hope to
duplicate the spacious effect of the opera
house proseenium, it can employ certain
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techniques of its own to recreate the atmos-
phere of the setting. For example, a most
effective background was provided for a
B.B.C. broadeast of Puccini’s Il Tabarro.
The action of this opera takes place on or
near a barge along the Seine. The producer
of the program, George Foa, spent a week
on a river barge on the Seine prior to stag-
ing Il Tabarro. "There, in the late autumn,”
he wrote, “[my] camera caught pictures
from the same source ag the composer’s
inspiration. The melancholy of the slowly
drifting water, the falling leaves, the tow-
ers of Notre Dame, fitted naturally into
the rhythm of the long symphonic deserip-
tions and enhanced the power of the story
beyond the possibility of the static seene.”
Films ean also be used to portray dreams
and visions superimposed on the screen
as the charuacter refers to them.

In terms of actual production, the TV
opera theatre is an extraordinarily complex
affair. Several sets of scenery are left
standing during the entire program due
to the absence of lengthy intermissions
and the frequent necessity of shifting rap-
idly from one scene to the other. Cameras
on power-driven trucks and on “booms”
track the singers, There is also the orches-
tra, chorus. crew of directors, sound and
light engineers, and a platoon of stage-
hands. This situation is further compli-
cated by the use of dual easting (practised
chiefly in Italy,. That is, actors mime the
voice parts while the actual singing is done
off-vision. In this way, a “large” Mimi
with just the right voice will be “ghosting”
for a shapely, talented actress.

With so many forees involved, it was
only natural that the twin-studio teelnique
should have developed. Picture and voices
(in uni-east productions) come from one
studio, while orchestra and off-vision chorus
is heard from anotler, Under each miero-
phone in the first studio is a loudspeaker
which transmits the sound of the orchestra
to the singers. A "sub” conductor watching
the chief conductor by means of a closed
TV circuit, relays the latter's beat to the
singers. Earphone communication is estab-
lished between the eontrol booth and all
the teehniciuns swarming about over cables,
under camera turrets and behind scenery
—whieh may account for some of the un-
seheduled noises we hear from time to
time during broadecasts.

Needless to say, the twin-studio system
does not facilitate perfect coordination be-
tween singers and orchestra. But even when
they are together—and despite technical
hurdles, there are few instances of faulty
ensemble—the balance is never correct. For
the sake of verbal intelligibility, the voice
always predominates over the orchestra.
Furthermore, there is no such thing as true
dynamie range in TV opera sound, due to
the mixing process. Voices all seem to be
confined to a sonie area in which they are
never soft or very loud, but somewhat in
the mezzo-forte range. Thus the viewer has
no real idea of 1) the full capacities of the
singers, and 2) the instrument-voice fusion
that is such an integral part of the oper-
atic picture, xE
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7 NO BURGLARS

need apply

...and no burglar tools need be applied to the ESL C-60 Series electrodymamic
cartridge. Most pickups require a change in your preamplifier’s input
resistor, which usually means opening the amplifier to alter with special tools
a portion of its complicated wiring. But not with the ESL! No matter what
your preamplifier’s present input resistor, the performance of the ESL C-60
Series is completely unaffected. No step-up transformers are needed, either.

Most important, the ESL C-60 Series is the world’s most advanced cartridge—
acknowledged as the finest you can buy for your record changer or arm.

Send for your free copy of “The Cartridge of Tomorrow”” to discover
thirty-eight reasons why the ESL C-60 Series is tops ou every count. For
only $39.50, you can own the cartridge that’s years ahead.

FOR LISTENING AT

Electro-Sonic Laboratories, Inc.

Dept. A« 35-5 4 Thirty-sixth Street « Long Island City 6, N.Y.

ITS BEST

Circle 65A

THE ULTIMATE FM TUNER'!

High Sensitivity at Low Noise!
Through the adoption of a cascode RF stage, the tuner provides high sensitivity
with a marked obsence of the noise that is peculiar to FM tuners at zero-signal.

Easy & Stable Tuning!

Through the incorporation of an AFC circuit that can be switched on and off at
will by a pushbutton control, accurate tuning can be achieved easily. In addition,
once the desired station is tuned in, stable operation over sustained periods is
provided.

Printed Circuitry Throughout!
Through the adoption of printed circuitry throughout the entire tuner, all wiring
defects are eliminated, and uniform performance providing continvous stable

operation is provided.
FT-10

FM TUNER SPECIFICATIONS
Tuning Range: 80-108 MC
IF Frequency: 10.7 MC
Sensitivity : 30 microvolts (for 30
db. of quieting)
Circuit : Cascode RF stage & 3 IF
stages linc, | limiter stagel,
& AFC circuit
Qutput Impedance: 50,000 ohms
Hum level , —50db
Qutput: Exceeds 1 volt (ot input
of 500 microvolts, 100%
modulation)
Germanium diode, with
Foster-Seely discrimina

Detector :

tor
Input Impedance : 75 ohms and 300

ohms
Dimensions: 1237 X 437 X 73"
Distortion: Within 1% ot 100%
modulation

FlIKUIN ELECTRIC

5 Otowacho é-chome, Bunkyo-ku, Tokyo

0]

Circle 65B
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AT
LEONARD RADIO

IS
SHERWOOD

FOR TOP VALUE

e

With New “‘Feather-Ray’’ Tuning Eye

FM-AM Tuner $-2000. Engineered and styled to match
the performance of the incomparable S-1000 Il Am
plifier, this tuner offers features not previously avallable
in this price range. These inciude 0.95 uv (20 db
quieting) FM sensitivity, cascode 6BS8 balanced input,
automatic frequency control, flywheel tuning. wide/
narrow AM switch, (15-ke ‘hi-i”’ bandwidth or 5-ke
selective bandwidth), precision calibrated dlal, direct-
able AM rod antenna, cathode-follower output, output
level control, FM multiplex output, 10-ke '‘bridged
T AM fiiter. Delayed AGC on FM reduces IM distor-

tion to below 1/3% at 100% modulation. 11 tubes

plus rectifier. New ‘‘Feather-Ray’’ tuning eye. Dimen-

slong: 14 x 10% x 4 in. high, 47 watts, fused. Ship
ping Weight: 18 1lbs

Model $-2000 Chassis ... $139.50; Model A or B
$144i553;sh(l’ode] C ... $149.50; Models §, T, or

w

Model $-3000—FM Tuner only; same FM specifica-
tlons as the Model S-2000 PLUS '‘local-distance’”
switch to suppress cross-modulation responses.

Model $-3000 chassis $99.50; Model S-3000
Aor B ... $104.50; Model C ... $109.50; Models
5, T, or W $114.50; west of Rockies, add
$3.00 to above prices.

and DC filaments

$-1000 11—36 Watt Amplifier. This all new ampli-
fler is designed to bring the maximum pleasure to
music lovers—the greatest joy to the Hi-Fi expert.

Controls are simple, easy-to-handle, yet complete
—1nclude 6-db presence-rise switch, equalizer control
for 4 record compensation choices or microphone and

tape-playback equalization, inverse-feedback type bass

and treble controls, Sherwood exclusive ‘‘center-set’’

loud: control, loud ¢ tion switch, 12-db

octave scratch and rumble filters, phono level contro
tape-monitor switch, and selector for 5 inputs (includ-
ing 2 with high-gain preamplifier}—all on front panel.
Qutput tube balance control features adjustment without
meters. Phono preamp and tone control amp. operated
from quick warm-up type DC filament supply. Power
Output: 36 watts (72 watts peak) at 1%4% IM Dis-
tortion (60:Tkc/4:1). Outputs: 16, 8 and 4 ohms.
Inverse Feedback: 21 db. Fr R at 36 w;
20-20.000 ¢ps + 1% db. Preamp Sensitivity 214 mv.
Preamp noise level: 60 db below rated output. 85 watts,
fused, 8 tubes, plus rectifiers. Size: 14 x 10%% x 4 in.
high. Shipping weight: 24 1Ibs.

Model $-1000 Il chassis . $109.50; Model A
or B $114.50; Model € ,,, $119.50; Models
3, T, or W _ . $124,50; west of Rockles, add $3.00
to above prices

Mail & Phone Orders Accepted
25% Deposit, Balance C.0.D

el 'F.-1;4°0 raDiO, INC.
T SRR PR " v ok 7 N.Y. COnland 7-0318

Circle 66A
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With New “’Presence’’ Rise Button J

COLUMBIA STEREOPHONIC RECORD

(from page 28)

hut appreciably reduced vertical ampli-
tude.

Studies were made of the nature of
stereophonic sound radiated by two
loudspeakers separated by a sufficient
amount of space. The composite sound
arriving at the observer was analyzed
in terms of the sum S=L+ R and the
difference D=L-R signals. It was
found that by far the most significant
portion of the energy of the radiated
sound was conveyed by the sum signal.
Following this the minimum amount of
difference signal was determined which
was needed to achieve full stereophonic
effect as a function of the frequency and
of intensity.

The results were significant and a law
was evolved according to which the dif-
ference signal was limited by varying
amounts at different frequencies. An
“electronic brain” was then developed
(called the ASRA, for Automatie Ster-
eophonie Recording Amplifier) capable
of modifying the difference signal auto-
matically in accordance with the estab-
lished requirements. When inserted be-
tween the original stereo tape and a
stereophonic monitoring speaker system
as shown in Fig. 5, instantaneous switch-
ing of ASRA in and out of the circuit
gave most eritical evaluation of the mod-
ified difference signal. For such rigorous
comparative tests the sum and difference
signals were converted through matrix-
ing into right and left channel signals:
L=(S+D)/2 and R=(S~D)/2 which
were then reproduced through two con-
ventional amplifiers and loudspeakers.

If D was the original difference signal
extracted from the master tape by mat-
rixing, and I’ the modified signal pro-
duced by the ASRA, when switching

back and forth for comparative tests
the following right and left hand signals
could be heard:
For D, [switch position (1)]
S+ D

2
8-D

R=—""
2

For D’, [switch position (2)]
S+

Ll

With adjustments set to optimum
conditions, switching between (1) and
(2) gave no detectable differences. The

Fig. 6. Effect of ASRA is to reduce rela-
tive amplitude of difference signal with
respect to sum signal.

settings of ASRA now were suitable for
cutting a compatible stereophonic ree-
ord from a two-track master tape. The
ASRA is now located between the mas-
ter tape and the recording amplifiers
of the stereo cutter. If the latter is the
so-called 45/45 type the S and D’ out-
puts of ASRA are rematrixed to fur-
nish R’ and L’; if a lateral-vertical type
cutter is used, no rematrixing is needed
and S and D’ are directly supplied to
the recording amplifiers.

A transcription orm 1o complement the fines! of phonogroph
cartridges. Precision carved from the finest waolnut wood.
Audiophile net 529.95

4614 SEVERTH AVEMUE * BROOKLYM

GRADO LABORATORIES =
EXPORT DIY.

10, MEW YORK
RREM S5T. » MNEW ¥ 7. K.Y,

Circle 66B
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The type of modulation obtained with
the use of the ASRA is shown in Fig. 6.
If, for example, R=0 then S=L, how-
ever the modified difference signal I/
does not generally equal L. Thus de-
pending on frequeney and amplitude
I’ = L. At peak level of modulation
the displacement of the groove apex
would be as shown by the vector S+ D’
which is directed at an angle a. For
L=0 the displacement of the groove
apex will be shown by the vector S —D’,
directed at a. It should he noted that
the groove profile remains similar to
that of the LP record (Fig. 2) and thus
there are no significant tracking or dis-
tortion problems when used with a mon-
aural pickup.

Because o may assume a variety of
values when R=0 or L=0 depending
on frequency and amplitude, the resunlt-
ing method of modulation was called

Fig. 7. The type of modulation obtained

with the system described is known as

“elliptical.” These figures show extremes
of the loci of stylus tip.

Fig. 8. Methods of connecting pickups
for stereophonic reproduction. (A) with
vertical-lateral pickup (note matrixing in
output circuit); (B) with 45/45 pickup.

“elliptical modulation,” where the large
axis i1s S and the small axis D’. For
values of § and for certain frequencies,
the eccentricity of the ellipse is 0 or
§=D’. This type of modulation is
shown at (B) in Fig. 7. In the conven-
tional stereophonie systems D and S are
always equal when R=0 or L=0 and
therefore the eccentricity is always 0,
as shown at (A) in Fig. 7.

In the new stereophonic system the
maximum amplitude of the vertical
modulation is only about one-eighth that
of the lateral amplitude though the ratio
of the two can approach unity at low
levels as well as at certain frequencies.
Because of the small amount of vertical
modulation the wear qualities of the new
stereophonic records are equal to those
of the standard LP record as confirmed
by tests.

Stylus wear was also investigated
using the popular low-cost eartridges.
Here again stylus wear was found to be
the same as with standard LP records.

Any type of stereophonic pickup can
be used with the new compatible stereo-
phonie record. Diagrams of several pos-
sible connections to be used with lateral-
vertical and the so-called 45/45 plckups
are shown in Fig. 8.

quality designod by

GRADO LABORATORIES » 014

SEVEMTH
EXPORT DIV,

GRADO

& pho

crenh:'l:l .
guality listener
to altain fram

AVEMUE = BROOKLYMN 20, MEW YORK
25 WARREN 5T = MEW YORE 7, M. ¥
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POWERING

4 OUT OF S

of the world’s
greatest amplifiers

Amperex

6CA7/EL34a

HIGH-POWER OUTPUT PENTODE

High-fidelity authorities are not in agreement
as to which is “'best’’ among the handful of
genuinely great power amplifier designs
available today. But one thing they know for
sure—at |east 4 out of 5 of the contenders
have 6CA7/EL34's in the output stage.

No other comparable tube combines to

the same degree the 6CA7's exceptional
linearity, high power dissipation and low
drive-voltage requirements. It is a true
pentode design, with a separate suppressor
gnd that controls the space charge, resulting
in greater linearity on reactive speaker loads
than is possible with competitive beam-power
tetrodes. A single pair of 6CA7's in push-pull
has been successfully used in power amplifiers
delivering up to 100 watts undistorted output

OTHER Amperex TUBES FOR
HIGH-FIDELITY AUDIO APPLICATIONS:
ELB4/6BA5 9-pin power pentode; 17 W PR
EF86/6267
ECCB81/12AT7
ECC82/12AU7 1ow.noise low-u dual triode
ECCB3/12AX7 Low-noise high-i dual triode
GZ34 Cathode-type rectifier; 250 ma

F EZB0/6V4  9-pin rectifier; cathode; 90 ma.

Low-noise high-x pentode

EZ81/6CA4 9-pin rectifier; cathode; 150 ma.

At All Leading Electronic
Parts Distributors

Amperex
ELECTRONIC CORP.

230 Duiy Ave., Hicksvine, Long Island, N.Y.

Circle 67A

Low-noise medium-u dual triode

@__.
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NEW! At last . .. No. 117

“Tape Advice TECHNIQUES OF MAGNETIC RECORDING
: 2 x ’” by Joel Tall
n Szmple American Ve/]it:%or:word by Edward R. Murrow

This unique contribution to the fast developing field of mag-

netic tape recording translates the complexities of science to

o practical casy-to-follow techniques. It is a book for the tape

whle enthusiast and. professional who wants new ideas, new standards

e of excellence in magnetic recording. Twenty chapters of know-

3 how presented in simple American terms, 472 pages, with illus-
42 \ trations and diagrams. $7.50 Postpaid.

“There have been a number of good books on tape v

. recording in the past, but this one is tops.”
—ARMY TIMES

“AUDI

bookshelf

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 Posipaid.

A convenient service to AUDIO
readers. Order your books
leisurely by mail—-save time and
travel, we pay the postage.

No. 111
Revised Edition
ELECTRONIC MUSICAL INSTRUMENTS
by Richard H. Dorf

In one large volume, herc are ail of the
intricacies of the electronic organ and
smaller instruments. Construction draw-

No. 112
TAPE RECORDERS AND TAPE RECORDING

by Harold D. Weiler

A complete book on home recording by the author of
High Fidelity Simplified. Easy to read and learn the
techniques required for professional results with home
recorders. Covers room acoustics, microphone tech-
niques, sound effects, editing and splicing, etc. Invalu-
able to recording enthusiasts, Hard Cover $3.95. Paper
Cover $2.95 Postpaid.

ings and details of the author’s own
Electronorgan plus commercial models
such as the Allen, Baldwin, Hammond,
Connsonata, etc. $7.50 Postpaid.

Neo. 115
McPROUD HIGH FIDELITY OMNIBOOK

Prepared and edited by C. G. McProud,
publisher of Audio and noted authority -
and pioneer in the field of high fidelity.

Contains a wealth of ideas, how to’s,

what to’s and when to’s, written so

plainly that both cngineer and layman %

can appreciate its valuable context.

Covers planning, problems with decora- ~\ T
tion, cabinets and building hi-fi furni-

ture. A perfect guide. $2.50 Postpaid.

No. 114
Revised Edition
THE NEW HIGH FIDELITY HANDBOOK

by Irving Greene and James R. Radcliffe o
With Introduction by Deems Taylor who says
“...Messrs. Greene and Radcliffe, two gentlemen whose
knowledge of hi-fi is only slightly less than awesome
... Read ir through, and vou will arise full of knowl-
edee.” A complete and practical guide on high fidelity;
covers planning, buying, assembly, installation, and
building hi-fi furniture. $4.95 Postpaid.

Nesti 4
S
jit

el o

No. 118
NEW! How-to Book on Hi-Fi Repair
CARE AND REPAIR OF HI-FI—Volume 1
by Leonard Feldman

Latest information on hi-fi components for efficient repair and main-
tenance. Complete, down-to-earth information that is not punc-
tuated with complicated mathematics. Helpful to the hi-fi enthusiast,
technician or engineer, this first volume includes many important
features: Example schematics with tube layouts, descriptive illustra-
tions and hook up diagrams, buyers’ guide. 156 pages profusely
illustrated. $2.50 Postpaid.

AUDIO Bookshelf

RADIO MAGAZINES, INC., Dept. A
P.0.Box 629, Mineola, New York
Please send me the books I have circled below. I am enclosing the
full remittance of $...cooovvvviiviiiiiiniin. (No. C.0.D.)

All US.A. and CANADIAN orders shipped postpaid. Add 50¢ for Foreign orders
(sent at buyer’s risk).

BOOKS: 110 m 112 N4 115 117 118

NAME i o -
ADDRESS
(o] 8% ZONE STATE

WWW amernaaaradiohistary com
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SIMPLE TRANSISTOR TESTER

(from page 30)

normal use means battery replacement
only once every 2 or 3 years.

The d.c. current gain B is measured
by passing a 50-microampere current
through the base-emitter ecirecuit and
nteasuring the resulting collector cur-
rent on a d.c. milliammeter, Full scale
current is 5 milliamperes corresponding
to B=100 and the meter reads linearly.
Good transistors produce B readings of
15 or more.

The collector voltage for this meas-
urement varies from 3 to 5.2 volts de-
pending upon the collector eurrent. This
does not matter bhecause the collector
current in transistors is practically in-
dependent of collector voltage. The 50
microamperes is obtained from a 0.1-
meg. dropping resistor in series with the
5.2-volt battery after allowing for 0.15
volts drop across the base-emitter junec-
tion.

Leakage BI,, is read in wmilliamperes
in the same ecircuit by disconnecting the
base current. The reading for low-leak-
age transistors is less than 0.5 milliam-
peres. Transistors producing nearly the
same meter indication in milliamperes
for both B and BI,, measurements are
extremely leaky and should be disearded.

Construction

Construction of the tester is straight-
forward as shown in Figs. 1 and 2. Pre-
cision wire-wound resistors are used for
accuracy and stability. The 2-gang, 6-

found in some commercial testers of this
type. This switech reverses both the
meter and the battery when changing
from PNP to NPN type transistors. It
thereby permits measurement of the col-
lector current rather than the emitter
current and gives a more aecurate read-
ing of B when testing low-gain tran-
sistors.

Since it is necessary to multiply the
nilliampere readings by 20 to obtain B,
the constructor may find B more easily
readable if Le marks the meter scale
directly in terms of B, from 0 to 100. A
simpler alternative would be the substi-
tution of a 0 to 1 milliampere meter
with a shunt to reduce its sensitivity to
5 milliamperes, thus raising the multi-
plier to 100. Another alternative would
be to substitute a 0-100 scale for the
normal scale of the meter.

Anyone who construets and uses this
tester for his work will soon find the
instrument to be indispensable.

PARTS LiST

B, 5.2-volt battery (four 1.34-volt mc-r-
cells) (Mallory RM-502-R)

J; 3-pin transistor socket

M, 0-5 ma milliammeter, 6 o d.c. resist-
ance (Triplett 221T or equivalent)

B, 0.1 megohms, 1%, % watt, wire
wound

R* 400 ohms, 1%, % watt, wire wound

Ry 1034 ohms (made up of 1000-ohm 1%
Y%-watt wire wound resistor in
series with 33 ohms, 5%, Y%-watt
composition resistor)

S, 4-pole, 6-position rotary switeh, nou-

position switch is a complication not shorting Y3
—_—_————
| ’/,J b
6 6
5 &
S il
GIE —— () b
/SIA 4 \lf
3/';( I " s
2 \_‘ 2
1 6 /]
52w
- +
i
B)
. WWW\
y. * R2
EMITTER BASE  COLLECTOR
SWITCH POSITIONS

DB Jenp 4 BATIERY

2 8l 5 Bl

- S L

Fig. 3. Schematic of tester designed to determine l., of transistors.
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Featuring para-coupled

windings, a new design

principle (patents pend-

ing). These transformers

use advanced puise tech-

nigues to insure Supe-

rior square wave per-

formance and undistort-

L ed reproduction of tran-

sients, Dynaco transformers

handle full rated power over the

entire audio spectrum from 20 cps to

20 ke, without sharp rise in distortion at the

ends of the band which characterizes most

transformers. Conservatively rated and guar-

anteed to handle double nominal power from

30 cps to 15 ke without toss of performance

capabilities.
Specifications:

Response: Plus or minus 1 db 6 ¢ps to 60

ke, Power Curve: Within 1 db 20 cps to

20 kc. Square Wave Response: No ringing

or distortion from 20 c¢ps to 20 kc. Per-
missible Feedback: 30 db.

MODELS

EL-84, 6V6, 6A05  14.95

5881, EL-34, KT-66 19.95

KT-88, EL-34

A-440 120 watts KT-88, 6550

A-450 120 watts PP par KT-88, EL-34 39. 95
(all with tapped primaries except A-440 which
has tertiary for screen or cathode feedback)

Additional data on Dynakit and Dy-
naco compunents available on request
including circuit data for wmod
ernization af Williamson-type
amplifiers {i 50 watts of ount
put and sther applications of
Duynaco transformers

DYNACO INC.

617 N. 41st, Philadelphia 4, Pa.
New York, N.Y

A-410
A-420
A-430

15 watts
30 watts
60 watts

Export Division: 25 Warren St.,

Circle 69A

GIBSON GIRL® TAPE SPLICERS
1 “Hobbyist " H 4 s
3 'Semi-Pro’

i Juniot
4. Standard
5 Deluxe Bk
1=, Industrial (5 sizes to 17 (net) 55.0d
ROBINS' TAPE AND PHONO ACCESSORIE‘-
Splicing Tape ST-500
ﬁ Head Cleancr HC-2 1 "I'l
9. Jockcey Cloth for Tapes JeT-2 1.4}
10. Tape Storage Cans T-7 B
11, Tape Thrcader 1T-1 =
12 Changer Covers (2 sizes) 1,2 2,00
Li Turntable Covers (2 sizes) L(-3.4 P2
14. *Clean Sound’" for Records {5-4 1imi
15. Jockey Cloth for Records 1C-1 1,411
s, KleeNceedle P R-1 1 =
17, Phono-Cushion. 107x12” PC-10.12 150
18. Atomic Jewel 5E-90 5.y
19. Acoustic Insulation AM-9 75

Al Ienlers Evervwhers

0 ROBINS INDUSTRIES CORP.

BAFEIOE AP WE™ TORK

Circle 69B
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LETTERS

(from page 6)

factory “feel.” Used in tension, as it must
be in a speaker surround, the physical
properties seem to me to be all wrong. The
cells are not compressed but merely elon-
gated and the prime features of the foam
are not utilised at all. Better results would
be got by using a thin sheet of an un-
foamed elastic material, even the rubber
aprons we used in 1925.

Even then a further trouble arises. It
is possible to foam the material directly on
to the come, but in terms of industrial
economics the cost would be prohibitive.
So the polyurethane has to be cemented to
the cone and this requires a compatible
cement. The surround is a device to keep
the outer edge of a cone in plaee; it should
be aperiodic and frictionless, and should
impose no load on the cone; if it does then
cone break-up is aggravated. Any cement
which changes the physical properties of
the edge of the cone or interferes with the
behaviour of the surround introduces a new
tactor which will detract from the speaker’s
performance.

So far as I know, the only compatible
cements are that mentioned above, and tri-
phenylmethane tri-isocyanate, both of which
are attended by industrial hazards. Recent
developments in isocyanate chemistry have
produced aqueous suspensions which are
promising but expensive and not all that
easy to find.

Mr. Briggs says ‘“dissipation of high
frequencies at the edge of the cone is
better” (when using polyurethane) but it is
generally agreed that the high frequencies
only emerge from the apex of a paper cone.
What he may be getting is what T got from
my 215 speaker, which seemingly had
wonderful top. The addition of any sort
of a compliance—mid-cone or edge-of-cone,
rigid or pliant—gives more top because it
assists cone break-up, and this spurious top
i3 merely harmonics of lower frequencies.
I shall shortly submit for your approval a
paper on this virtually unknown subject.

H. A. HARTLEY,
62, Latymer Court,
London, W. 6, England

Errata in ’Auto Audio System’’

SIR:

I was pleased to see my article on the
auto system in the March issue, but there
are a few minor errors, as follows:

My current address is as shown below.

In Fig. 2, the B+ lead from V¥, is un-
identified. It should have been marked
245 v.

On page 22, the ¥, in the top line of the
left column should be ¥, About one third
of the way down in the same column, the
sentence beginning “Feedback in the com-
bination of % of ¥V, .. .” should read V,.
Three lines further down, ¥, should read
V, and ¥V, should read V,.

While none of these discrepancies is
serious, the correction may help unconfuse
some of your readers. As to reliability, my
cwn equipment—which is essentially a
duplicate of that shown in the article—has
been operated extensively for about two
years without difficulty of any kind.

WirniaM B. FRASER,
Quarters 549,

Presidio of San Francisco,
California
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NEW LITERATURE

o Electronic Imstrument Company, Inc.,
33-00 Northern Boulevard., Long Island
City 1, N. Y., describes and illustrates the
complete line of Eico high-fidelity equip-
ment and electronic test instruments, in
both kit and wired form, in a new 16-page
2-color catalog which has just been issued.
The Eico hi-fi units listed include an FM
tuner, preamplifier, power amplifier, and
bookshelf and floor speaker systems. Your
copy of the new 1958 Eico catalog will be
mailed free—write for it. E-13

o Altec Lansing Corporation, Anaheim,
Calif., has recently issued a new brochure
on the design and construction of high-
fidelity loudspeaker enclosures. Prepared
by Altec's engineering staff, the brochure
gives construction diagrams, features
comparative bass performance charts of
several popular enclosures, and includes
information on proper phasing. Also in-
corporated in the 12-page booklet is a dis-
cussion on four enclosure types currently
marketed, giving detailed reasons for Al-
tec’s choice of the bass reflex. A copy
of this interesting publication will be
mailed upon request. E-14

e Argonne Electronics Mfg. Corp., 165-11
South Road, Jamaica 33, N. Y., importer
and manufacturer of specialty audio items,
has available a new catalog sheet No.
ASC-200. Described and illustrated are the
Argonne Model AR-3 all-purpose dynamic
microphane, and a complete line of syn-
thetic-sapphire phonograph styli for re-
placement and new-equipment applica-
tions. E-15
e Livingston Audio Products Corporation,
P. O. Box 202, Caldwell, N. J., is now re-
leasing the “Livingston Stereo Tape
Treasury,” a 28-page catalog which lists
a large number of stereo tapes in addi-
tion to the Livingston monaural tape
library. In view of the fact that this book-
let contains the latest listings of a number
of well-known tape labels, it will be a
worthy addition to your reference material
on stereo tapes. E-16

e Partridge Transformers Ltd. London,
England, has announced the publication of
a new 4-page booklet illustrating and de-
scribing their new line of high fidelity
output transformers designated the P-5000
series. These transformers have a fre-
quency response within £ 14 db from 20 to
30,000 cps with no feedback and with a re-
sistive load. In normal circuits with feed-
back, flat response extends from 10 to
100,000 cps. Requests for copies should be
addressed to M. Swedgal, 258 Broadway,
New York 7, N. Y., sole agent and importer
in the U. 8. A. E-17

EMPLOYMENT

® RADIO BROADCAST TECHNICIAN for
studio work at major midwest educational
station. Experience in production, operation,
recording, and duplicating. Station docs much
live music and sports broadcasting. Opportu-
nity for some university course work. For
further information contact: The I’ersonnel
Oftice, University of DMichigan, Room 1020,
Administration Building, Ann Arbor, Michigan.

MORE CLASSIFIED

BERLANT 32 Recorder, used 5 months,
$525: Bogen PR100 preamplifier, birch cabi-
net, $48 Bogen DO70 amplifier, $78; Sten-
torian T12 tweeter, 3-kc network, unused
$38; all shipped prepaid in_manufacturers’
cartons ; inquire airmail; Captain George
Yep, 3AD, APO 334, San Francisco.

SPEAKER CABINETS
Manufacturer’'s over run—brand-name enclo-
sures, genuine mahogany, completely finished,
with or without speakers. 509% off Audiophile
list. Write for details. Custom Craft, P.0. Box
304, Jasper, Indiana.

FOR SALE: Magnecord PT6-M Auxiliary
Spooling Mechanism, like new, $125, or trade

for used Magnecord PT6 amplifier or tape-
deck. Box CE-2, AUDIO, P. O. Box 629, Min-
eola. N. Y.

WWW akherieaniadimhictary com

—CLASSIFIED—

Rates: 10¢ per word per insertion for noncommercial
advertisements; 25¢ per word for commercial 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 issue.

THE AUDIO EXCHANGE has the largest
selection of new and fully guaranteed used
equipment. Catalog of used equipment on
request. Audio Exchange, Dept. AE, 159-19
Hillside Ave., Jamaica 32, N. Y., AXtel 7-7577 ;
367 Mamaroneck Ave., White Plains, N. Y.,
WH 8-3380; 836 Flatbush Ave., Brooklyn,
N. Y., BUckminster 2-6300.

HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service

70 Vesey St., New York 7, N. Y. BA 7-2380
LOOKING FOR CLEAN RESPONSE TO 20

CYCLES? Listen to the radically new Racon

“Hi-C” 15” foam-suspension speaker. Racon

Electric Company Inc., 1261 Broadway, New

York 1, N.

FOR SALE: AMPEX 350, 350-2, 600, 601,
601-2, and A-Series, available from stock at
Grove Enterprises, Roslyn, Pa. TUrner 7- 4"7‘.

WANTED : Used Ampex Equipment, Box
CEl AUDIO P. 0. Box 629. Mineola, N. Y.

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'll
be glad you did. Unusual savings. Key Elec-
tronics, 120 Liberty St., New York 6. N. Y.
EVergreen 4-6071.

WRITE for confidential money saving
prices on your Hi-FidekMty amplifiers. tuners,
speakers, tape recorders. Individual quota-
tions only; no catalogs. Classified Hi-Fi Ex-
chagge, A R, 2375 East 65 St., Brooklyn 34,
N. Y.

WANTED : Western Electric Model 728-B
Loudspeakers and Model 713-C High Frequency
Drivers. These must be in excellent condition.
Indicate lowest price and condition in first
letter. E. L. Mleczko, 710 West Adams Park
Drive, Covina, California.

FOR SALE: Janszen 1-30 Electrostatic
tweeter, walnut; Acoustic Research AR-1W
woofer, walnut. Demonstrator models, used

140 hours clocked. Combination $220 firm.
E. Strode, 428 N. Church St., West Chester,
Pa.

NEW Printed Circuit Transistor Preamp for
low-level cartridge or mike. 135 inches in di-
ameter by 31 inches long; 10-100,000 cps

+ 1 db; noise, —60 db; 1 mv in for 20 mv
out; low Z in, low or hi Z out. $8.00 post-
paid, including battery. Money back guar-

:mtge. Vie Pitre, 3216 Barker Ave., Bronx,

WANTED: Good used Altec 802 and 811
on 511 horn. Send price, model number, age,
ete., to C. R. Chastain, 33 Nottingham, Bruns-
wick, Georgia.

SEMI-PROFESSIONAL TAPE AND DISC
DUPLICATING—Tapes $3.25 up, Discs $2.25
up. Write for price list and available services.
MERLE ENTERPRISES, Box 145, Lombard,
11l

SELL : Pentron stereo tape recorder; new
Pilot HF-42 (tuner-amplifier) ; might trade.
WANT : professional model tape recorder ;
FM/AM table radio. Lackner, 2029 Bradley,
Chicago 18, Il

TRADE Ampex 600; want Janszen electro-
static speakers. J. Parrott, 3616 Kimball Rd.,
Memphis 11, Tenn.

FOR SALE: QUAD II Preamplifier and
Amplifier, $115. Unused and guaranteed per-
fect. R. D. Dickson, 8375 Zeta Street, La
Mesa, Calif.

SAVE MONEY, TIME. We build kits and
our cabinets. Send kit or kit cost + 30%. Ask
_1_’%1- 1c\;1biy{1ets. Hopps, 6925 59th Road, Maspeth
78, N. Y.

TRU-SONIC 108-A H.F. driver, with 800-
cps (8-cell) horn. First class condition; last
one. Only $45. B. K. Balch, 611 Livmgston
Rd., Linden, N. J.
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PROFESSIONAL
DIRECTORY

STEREOPHONIC

-'—F"'

»~ HEAD

MONAURAL |
RECORDERS TO

STEREO

The mode] TLD-S is easily compensated to |
provide flat response from 30 to over
10,000 cycles. Unique construction assures
precisc gap alignment, negligible tape
oxide accumulation, and 50 db crosstalk
rejection. High quality—ideal for new |
equipment. Write for information and
circuits. Net price $19.50.

THE NORTRONICS COMPANY

1017 South 6th Street Minneapolis 4, Minnesota
Circle 71C
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HOLLYWOOD ELECTRONICS

DISTRIBUTORS OF HI-FI COMPOMNEMNTS

i

Faed Mriroir Aea Los Angeles 48, Calil - Wi birer JH208

Circle 71D

CANADA |
High Fidelity Equipment

Complete Lines ® Complete Service

Hi-Fi Records — Components
and Accessorir-

GLECTROVOICE
SOUND SYSTEMS ||

141 DUNDAS ST. WEST. TORONTO, CANADA

Industry People..

Adolph L. Gross, one of the best known
and best liked individuals in the industry,
passed away April 214 in London while on
a business trip. “A,” as he was known
affectionately by his friends and co-work-
ers, started in radio as a counterman and

achieved considerable success in all
phases of radio and high fidelity mer-
chandising.

Henry Kloss, Malcolm Low and Anthony
Hoffman, the X, I and H of KLH Research
and Development Corporation, joined
forces with Saunl B. Marantz, president of
Marantz Company, and Joseph Grado of
Grado Laboratories in a press showing of
new products during the I.R.E. convention
in New York. KLH introduced its new
moderate-priced high-performance Model
Six speaker, Marantz a new economical 30-
watt amplifier, and Grado a new hi-fi
pickup arm . .. Abraham B. Cohen has re-
signed as engineering department manager
of University Loudspeakers, Inc.,, to en-
gage in enterprises on his own behalf.
Sidney Levy, president of University, is
also director of engineering and plans to
continue in that capacity.

George Silber, founder and first presi-
dent of the Institute of High Fidelity
Manufacturers, has been unanimously
elected to a two-year term as chairman of
the Institute’s board of directors, accord-
ing to an announcement by Joseph Ben-
jamin, president. Mr. Silber, a resident of
Malverne, N, Y., is president of Rek-O-Kut
Company, and one of the pioneers of the
high-fidelity industry . .. Peter Meisinger,
formerly vice-president in charge of engi-
neering, has been elected president and
general manager of L.E.E, (Laboratory of
Electronic Engineering) Inc., Washington,
D. C. ... Bugene W. Gawel made the long
trek from Tulsa to New York to preside
over the impressive Magnecord exhibit at
the I.R.E. show. Featured was the new
Stereo Magnecordette.

Entire audio industry mourning the un-
timely death of Jay Quinn of British In-
dustries Corporation . . . Strengthening its
research department, ORRadio Industries,
Inc., manufacturer of Irish brand record-
ing tape, has added Henry G. Sellers, Jr.,
chemist, to the staff as assistant director
of research . . . Larry LeXKashman and
Jim Johnson of Electro-Voice, Inc., were
beseiged by hundreds of visitors to the
I.R.E. show as they manned the E-V ex-
hibit. The reason: the new E-V stereo car-
tridge was on demonstration . . . Woody
Gannett, whose direction of public rela-
tions for the L.LR.E. might well be a pattern
for the entire electronics industry, was on
deck as usual—exhausted from his efforts
to keep everybody happy.

Circle 71E

the finest in Hi-Fi

featiring Em%‘fﬂﬂ..

COMPONENTS '

HIGH FIDELITY

820 . Olympic Eivd, « L. A 15, Cafil. - R T-B271

Circle 71F

AN EYE FOR VALUE?
Write us your hi-fi needs now
—you’ll be glad you did. |
Ymmediate repliles. Complets stock.
Dept. K2

KEY ELECTRONICS CO
120 LIBERTY ST., N. Y. 6, N. Y.
Phone: EVergreon 4 6071

Circle 71G g
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HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West

Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calif.

FMJQ 5%
ANTENNAE |

Get more FM stations with the world’s most
powerful FM Yagi Antenna systems.

Send 25¢ for booklet “Theme And Varia-
tions” containing FM Station Directory.

APPARATUS DEVELOPMENT CO,
Wethersfield 9, Connecticut

Circle 71K
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SONORAMIC

THE QUALITY
RECORDING TAPE IN

. THE NEW PERMANENT
PLASTIC CONTAINER

FREE: USEFUL Tape-Time Ruler and
colorful brochure on Sonoramic. Write
Dept. A-106, The Ferrodynamics Cor-
poration, Lodi, New Jersey.

SONORAMIC IS A PRODUCT OF THE

émucd CORPORATION
LODI, NEW JERSEY

Circle 71A
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Made in England

Ferrograph

world’s finest HI-Fl
tape recorder

The fact that professionals and musicians
have selected the FERROGRAPH as the
perfect answer to “studio quality” recording
tells more about its performance than any
words. If you demand the same high fidelity
that pleases the critical ears of these per-
fectionists, choose the FERROGRAPH for
your own . .. it has been proven the finest!
Dual-speed, dual track FERROGRAPH re-
corders are also available in custom models
(Series 66). Frequency Response +2 db be-
| tween 40 and 15,000 cps*; all models employ
3 motors with a synchronous hysteresis for
capstan drive. Wow & flutter less than 0.2%.

Model 3A/N 33y =7V, ips $379.50
| Model 3AN/H 73 = 15 ips* $425.00
At selected franchised dealers

ERCONA CORPORATION
( Electronic Division)
‘ 551 Fifth Ave., Dept. 59 , New York 17. N. Y,

In Canada: Astral Electric Co. Ltd.
44 Danforth Road, Toronto 13

Circle 71B
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TAPE RECORDERS

Dual Track B-36: $399.00 net

Coming! Stereo Adapter engineered to the
same unmatched stondards as the Revox B-36.
When you see its unmatched precision-
instrumentation engineering...experience
its beautiful, full-toned clean listening
quality . . . you'll know why the experts
acknowledge Revox as the new leader in
high fidelity tape recorders.
3 motors. Speeds 7, & 3%
IPS. Wow & flutter better
than NARTB standards. 40-
12,000 cps +1, —2 db; to
15,000 at -3 db. 8 tubes.
18 x 114 x 13%”.

- ELECTRONIC
your ne APPLICATIONS, Inc.

194 Richmond Hill Ave.
Stamford, Conn.
Circle 72A

Write for
literature
& name of

. i .h. f..
for everything in -1
GET THE MONEY-SAVING 1958

ALLIED CATALOG

ALLIED

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-Fisys- i
tems, plus the world’s largest selection of
components (amplifiers, tuners, changers,
speakers, enclosures and accessories) -
Want to build-your-own?—see our exclu- =7
sive Hi-Fi kNIGHT-K1TS. For everything in .
Hi-Fi—for everything in Electronics, get
the FREE 1958 ALLIED Catalog. .

ALLIED RADIO 558545, |

ALLIED RADIO CORP. Dept. 17-E8

l 100 N. Western Ave., Chicago 80, Ill.
E O Send FREE 1958 ALLIED Catalog

Name

Address.

l City. Zone State

!
I
l
1
B N

RN MESENE by KM
Circle 72B
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-

Tandberg . ... ciieia ... 64

Triad Transformers Corp. ............. 2

Tung-Sol Audio Tubes ...... ........ 40
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BOUND VOLUMES
1957 lIssues
Audio Magazine

Order Now*

LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. S. DELIVERY ONLY

Send Order

and Remittance Today

Book Division
Radio Magazines, Inc.

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

*Immediate Delivery
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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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Two new RCA tubes

offer outstanding performance
for your most critical
high-fidelity audio designs

...important contributions

5 .
Ve 'gg to designers of
?@

A
The organ hurls its thunderous tones! The piano strikes an answering
chord! A triangle sparkles its crisp note and an orchestra expands

to full forte! These are the exciting, timbre-rich sounds which require
full realism in reproduction and make extraordinary demands on the
performance capabilities of your audio amplifier designs. The RCA-

7025 and -7027 have been developed specifically for such perform-
ance requirements in high-quality high-fidelity audio amplifiers.

high-quality audio amplifiers

e R 7 B

The RCA-7027 is a glass-octal type beam power tube. Two 7027’s
in class AB, push-pull service with only 450 volts on the plate cun
handle up to 50 watts of audio power with only 1.5 percent
distortion. Structural features contributing to the exceptionally high
plate dissipation (25 watts) of this compact tube are: metal base
collar, heavy stem leads having high heat conductivity, heavy plate
material, radiating fins on control grid, and double base-pin
connections for both control grid and screen grid.

The RCA-7025 is a miniature 9-pin high mu twin-triode. This
tube has been developed specifically for applications in audio
preamplifier stages where extremely low noise and low hum are
critical performance requirements.

For further information on these two new outstanding tubes, call
your field representative at the RCA District Office nearest you. Or,
write RCA, Commercial Engineering, Section E-91-Q. Harrison, N. ]

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

/A

®
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SPECIFICATIONS

RESPONSE: 20-16000 cps.*2.5 db to RTAA
ELEMENTS: Ceramic
OUTPUT: (Westrex 1A) .5 volt rms.
COMPLIANCE: 2. x 104CM/dyne
TRACKING FORCE: 6 grams
WEIGHT 2.4 grams
STYLUS: .7 mil
MOUNT: EIA (RETMA). Standard %"
and 7/16" centers
CHANNEL ISOLATION: 20 db

DON'T BUY A NEW

high fidelity phonograph cartridge until
you’ve read this vital i

THE MISSING LINK to popular-priced stereophonic sound reproduction
has been found: It’s the new Electro-Voice TOTALLY COMPATIBLE
Stereo Cartridge . . . plays the new stereo discs superbly ... LP’s too. ..
even better than existing cartridges.

By breaking the stereo cartridge cost bottleneck, Electro-Voice has made
popular-priced quality stereo a reality. E-V’s ceramic stereo cartridge
(Model 21D with .7 mil diamond stylus) sells for only $19.50 (Audiophile
net) and is available now at your audio dealer or from your serviceman.

Here are some of the answers to your questions concerning stereo:

Q How does the COMPATIBLE E-V Stereo Cartridge
differ from CONVENTIONAL cartridges?

It has the ability to play both the new type stereo-
phonic discs and conventional records. Inherent in its
design is an improved monaural performance. Exclusive
design for rumble suppression of 15 db or better will
permit the use of Electro-Voice’s Stereo Cartridge with
any type of changer or transcription player!

Q Are stereo discs compatible with conventional car-
tridges?

Most cartridges damage the stereo record. DO NOT
BUY STEREO DISCS UNTIL YOU HAVE AN E-V
STEREO CARTRIDGE. You may then play monaural
or stereo discs monaurally. Add a second speaker and
amplifier, and you have stereophonic sound.

Q What about modification problems?

Using an Electro-Voice Stereo Cartridge, which is
constructed so that its output is already corrected to
the RIAA curve, you will not require the equalization
of the second amplifier. Inserting the cartridge is simple.
It will fit virtually any standard tone or transcription
arm. The addition of a second amplifier and speaker is
not complicated.

Q What about record availability?

Recordings by major record manufacturers will be
available in mid-1958.

Q What effect will stereo cartridges and records have
on your present equipment?

Only your cartridge will be obsolete. All other com-
ponents are compatible with stereo.

Q What if you don’t have a HI-FI system now . . . should
you wait?

No.Proceed as before—with one exception: you should
insist on a stereo cartridge initially. When you are ready
for stereo, merely add a second speaker and amplifier.

Q How do you go about getting your Electro-Voice
Stereo Cartridge?

Visit your dealer. If you don’t know the name of
your nearest dealer, please write Electro-Voice. Ask for
E-V Stereo Model 21 D with .7 mil diamond stylus or
E-V Stereo Model 26 DST Turnover with .7 mil dia-
mond Stereo tip and 3 mil sapphire tip for monaural
78 rpm records ($22.50).

="

don’t buy an obsolete cartridge . . . replace with the

totally compatible

CleioYore

FOREMOST IN ELECTRO-ACOUSTI

.;

£

ts...

stereo cartridge

® ELECTRO-VOICE, INC.
BUCHANAN, MICHIGAN
CANADA: E-V of Canada Eid;, 73 Crockford Blvd., Scarboro, Ontario

Microphones, Phono-Curtridges;, H igh-Fideiity Lpudspeakers_ and Enclosures, Public Address Speakers, Marine
Instruments, EVI Professic'g“nal Electronic Instruments and Military Material.

i
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