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For reliable operation, transistor circuits
should be designed for stability of operation
over a wide range of temperatures and with
probable variations in supply voltages. The
procedure is shown in the article on page 31.

These nwo amplifiers with their associated power supplies form the basis
of an elaborate home system designed for use with a high-impedance

crossover netiwork. See At llome With Audio, beginning on page 24.

WHAT MAKES A WOOFER?
EXPERIMENT III—THE BETATRON
TRANSISTOR BIAS STABILIZATION
CARE OF AUDIO ATTENUATORS
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VOLTAGE AMPLIFIER TYPES
EF 86 — High-gain pentode with exceptionally low
hum, noise and microphonics.® Porticulorly suitoble
for preamplifier and input stages.

ECC 81 — Medium-gain dual triode with low hum,
noise and microphonics. Replaces the 12AT7 with-
out circvit chonges.

ECC 82 — Low-gain dua! triode with low hum, noise
ond microphonics.® Replaces the 12AU7 without
circvit chonges.

ECC 83 — High-gain dual triode with low hum,
noise and microphonics.® Replaces the 12AX7 with-
ovt circuit changes.

POWER AMPLIFIER TYPES
EL 84 — Unique AF power pentode combining high
gain and linearity with 9-pin minioture construc-
tion. Up to 20 watts in push-pull.

6CA7 — Exceptionally linear high-power output
pentode with low-voltage drive requirements. Up to
100 waotts in push-pull.

RECTIFIER TYPES

EZ 80 — Indirectly heated, full-wave rectifier with
6.3 v., 0.6 amp. heater, 90 ma. output capacity ond
9-pin miniature construction.

EZ 81 — Indirectly heated, full-wave rectifier with
6.3 v., | amp. heoter, 150 mo. ovtput capacity and
9-pin miniature construction.

GZ 34 - Indirectly heated, full-wave rectifier with
5v., 1.9 omp. heater and 250 moa. output copacity.
Octol base.

*Moximum levels specified and guorenteed.

¥ Amperex TuBES

are Making Music in the
World’s Finest Amplifiers

: That’s right! After decades of leadership in communications and
industrial tubes, AMPEREX has “‘gone hi-fi"” with a complete line of

new tube types for high-quality audio applications. The new line

o offers the unbeatable combination of ultra-advanced design by
: Philips of the Netherlands plus AMPEREX engineering research for
American applications. Leading manufacturers of high-fidelity
° equipment are now designing and building complete audio amplifier

systems with every tube an AMPEREX ‘preferred’ type!

. Detailed data, circuits, application information, as well as

. engineering assistance are available to manufacturers and pro-

. fessional designers of electronic equipment from the AMPEREX

o Semiconductor and Special-Purpose Tube Department. rl\
o All AMPEREX Franchised Distributors Corry the New ‘Preferred’ Tube Types

" Amperex ELECTRONIC CORP. Eﬁm
. 230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y. =

WWW. ameidcaanadioRhistery.com
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Here is some information about
the revolutionary new
5-core Multicore

World’s Finest Cored Solder

This solder is sold to consumers only
through radio parts distributors, and
therefore it is of special interest to the
readers of Audio Magazine.

What follows may seem a bit technical
to some, but 1t will give any reader an
insight into a subject all-too-little under-
stood by the consumer.

Ersin Multicore Solder contains 5 cores of a
new non-corrosive flux, Ersin Type 366. All
5.cores are very close to the circumference of
the wire.

Apart from the ever-important question of the
flux, the following factors are of primary im-
portance in manufacturing a cored solder of
such high quality:

(1) Purity of Solder Alloy.

(2) Core Construction.

(3) Consistent Quality of Manufacture,

Since the bulk of cored solder is used for the
assembly of electronic apparatus, millions of
joints are made daily on components possess-
ing a considerable variation of surface finish.
Compeonents are usually purchased from many
different suppliers. Therefore, it is essential to
use a cored solder which provides a large
margin of efficiency.

Of course, it is necessary te insure that the flux
will be entirely non-corrosive while the joint
is being made, when the flux is being volatil-
ized, and when the flux residue on the compo-
nent is subjected to any operating conditions.

Hicu Purity ALLoy: The first consideration
is that the alloy used be of the highest purity,
and of constant composition. As the manufac-
ture of cored solder involves melting, extrud-
ing, and drawing operations, it is possible that
segregation can occur during these manufac-
turing processes. In regard to purity of alloys,
it must be appreciated that only a small per-
centage of the solder generally sold through-
out the world is made from virgin metals. It is
to the financial advantage of most solder man-
ufacturers to use re-claimed metals in the
manufacture of their products. While it is
possible to use such alloys quite satisfactorily
for many soldering operations, such as the fill-
ing of automobile bodies, it is vital that solder
used in the jointing of electronic equipment
be made from metals of the utmost purity.
Only virgin metals are used in the manufac-
ture of Multicore Solders.

IMPORTANCE OF ANTIMONY-FREE ALLovs:
A comprehensive investigation by the Tin Re-
search Institute has shown that the antimony
in a solder renders it extremely brittle. Impuri-
ties in the solder are dissolved during the
soldering process and the incorporation of
zinc, brass, or even iron from the soldering
process leads to a joint which is easily snapped.
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Furthermore, the solders do not flow so well
and are not so easily fluxed as purc tin/lead/
metal alloys. With wire-to-tag joints, it is also
essential that the solder should have a high
degrec of electrical conductivity. Solders con-
taining antimony have the electrical cenduc-
tivity lowered by some 10% as compared with
comparable pure tin/lead alloys.

Even DistriBution oF FLux: The new
5-core solder has enabled the flux to be dis-
tributed more evenly throughout the cross-
section of the solder wire and liberated with
the utmost speed. The introduction of the
additional cores of flux has not meant that
the flux percentage has incrcased. The stand-
ard flux percentage provided by Ersin Multi-
core Solder is less than that contained in
many single cored solders. The provision of
flux in 5 cores insures flux continuity which,
owing to the manufacturing process, cannot
be guaranteed in a single cored solder. To
make certain that every inch of cored solder
of one specification is consistent in quality in
regard to alloy, core construction, quality of
flux and flux percentage involves a very close
control in the solder manufacturing process.

Since the solder is extruded with the flux
therein, in a comparatively wide diameter and
is subsequently drawn down to the required
gauge, the slightest inconsistency in one of
the initial operations would produce a below-
standard wire of considerable length, Unlike
practically every other component used in the
electronic industry, it is not practicable to
test cored solder wire either visually or elec-
trically. Consequently, “know how” in the
manufacture of cored solder is possibly of
more vital importance in its production than
that of many other components used in the
electronics industry.

Besides being the first company in the world
to manufacture solder containing more than
one core of flux, Multicore Solders Ltd. were
also responsible for introducing Ersin, the first
activated non-corrosive resin flux. Before Ersin
flux was introduced to the United States in
1945, it had already been used by all the lead-
ing British Radio Manufacturers during the
crucial war years. It was only accepted by the
British Air Ministry in 1939 as being non-
corrosive after very extensive tests had been
undertaken by British Government Scientists.
British Radio and Radar equipment, used in
Malaya and the Far East during the war, was
assembled with Ersin Multicore Selder. Dur-
ing a 17 year history, not a single complaint
has been made that Ersin flux has promoted
corrosion in radio or electronic equipment.
Furthermore, Ersin Multicore Solder is ap-
proved and extensively used by Britain’s Gen-
eral Post Office which is the Government
Organization controlling the British Tele-
phone Service. The anticipated life of tele-
phone equipment is, of course, many times
that of Army or Air Force equipment. It has
become evident that it is only possible to safe-
guard against dry or high resistance joints by
using activated non-corrosive flux as is incor-
porated in Ersin Multicore Solder.

Unless you are a manufacturer, you

probably do not buy very much solder
for your own use. Why not get the best
when you do?

o
Lo *E—;f_’::’a

Ceonard Carduner

Leonard Carduner is President of British Industries
Corporation, Port Washington, New York, BIC is an
American company which offers you the finest of
audio equipment . . . fully guaranteed, with service
and spare parts available throughout the country.

The B.1.C. Group
consists of the following
products:

Garrard Record Players
Leak Amplifiers
Wharfedale Louvdspeakers
R-J Enclosures
River Edge Cabinets
Genalex Tubes
Ersin Multicore Solders

WWW. askrerieantadiahistary . com
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' trulyfme distortion-
free recording.

Your tape recording or PA
equipment can reproduce a
much wider range of voice
or music—Iif you use these
microphones!

'SONODYNE" Model 51

A dynamic semi-direc-
tional microphone with
excellent response to
10,000 cps. Widely used
by performers, bands and
recording artists. Ideal as a moderate-
cost replacement for conventional
tape recorder and PA microphones.
Multi-impedance switch gives you
the versatility of three microphones
in one. Supplied with 15’ microphone
cable. Rich satin chrome finish. List
price $49.50.

i ‘MONOPLEX™ Model 737A

The only uni-directional
| crystal microphone made!
3 Super-cardioid polar pat-
tern reduces pickup of
background noises and reverberation
by 739, to provide clear noise-free
recordings. Frequency response to
10,000 cps. Has moisture-proofed
“Metal Seal” crystal and internal
sponge-rubber floating mount for
long operating life. 15’ cable, satin
chrome finish. List price $46.00.

AUDIO (title reglstered U. S. Pat. Ofr.) is published monthly by Radlo Magazines, Inc., Henry A. Schober, President: | ;74(, /
C. G. McProud, Secretary, Executive and Editorial Offices, 204 Front St., Mineola, N. Y. Subscription rates—U. 5., g M
|

toples 50c. Frinted In U. 8. A. at Lancaster, Pa. All rights reserved. Entire contents copyright 1958 by Radlo Magazines,
Inc. Entered as Second Class Matter February 9, 1950 at the Post Office, Lancaster, Pa. under the Act of March 3, 1879. |

RADIO MAGAZINES, INC., P. O. Box 629, MINEOLA, N. Y.
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TRIAD coosscr rimacvmsnr

TV CuUiot

2 NEW TRIAD CATALOGS

TV GUIDE TV-56, giving latest recommendations
on Triad correct television replacements.
GENERAL CATALOG TR-56, listing the
complete line of Triad transformers
including 76 new items.
Ask your local TRIAD distributor

or write . ..

- 4055 Redwood Ave., Venice, California

ATENTS

I kiCHARD H. DORF

FEED ROLL

TENSION ROLLER

|
' IDLER A
|

a pe TAKEUP REEL
1

ROLLER B
MASTER PHASE

&

PHASE B

&

have a good use for a device which
serambles (and unserambles) tape re-
| cordings, but the idea is interestingly sim-
| ple. The idea is to make tape recordings
unintelligible to those without the proper
combination, so that it may either be stored
or transmitted in secret. I feel quite safe
in explaining the seheme, even if you are
an international spy, since you will not be
able to use it without paying royalties to
the assignee and thus revealing yourself.
The assignee is Con%er -Groves Corpora-
tion and the inventor Chauncey C. Street.
The patent number is 2,730,569, and Fig. 1
can he used to explain the geueral idea.
Asn many tape machines there is a feed
reel and a takeup reel. From the feed reel
the tape passes over idler A, and thence
| over the tension roller which is mounted on
spring arm for obvious purposes. Then
it passes over the record-playback head. So
tar, all is normal.

I bOUBT that many Avupio readers will

* Eleetronics Consultant, 2556 W. 84th
8t.,, New York 24, N. Y

Fig.

1

From the liead it goes over roller A. This
roller is mounted atop a disc which is driven
by the meotor, but mounted in such a way
that the roller’s position along a diameter
of the dise can be adjusted by a screw
going through it and a nut in an inverted
T slot in the dise. As shown in the illustra-
tion, roller A is out toward the edge of the
dise, so that it acts as an eceentrie cam
when the disc rotates. If we assume that
the tape is being pulled to the takeup reel
at constant speed by the standard capstan
shown, then rotation of the dise on whieh
roller A is mounted eccentrically will vary
the speed of the tape passing the head from
a maximum to a minimum every revolution.

Just to complicate matters, roller B oper-
ates in the samne way. As a result, the speed
at any instant of the tape past the head
depends on the resultant of the positions
of both rollers.

In the actual invention there is more to
it than that. The rotational speed of either
roller can be varied by a calibrated control,
and so can jts phase—that is, the instant
at whieh it reaches a particular position

(Continuéd on page 79)

(D

Oh! What is a
DIFFAXIAL

TTi

See page 10
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No. 2 in a series on the contributions of Master Crafismen to the history of music.

ANTOINE JOSEPH SAX: MASTER CRAFTSMAN

This master craftsman achieved carly fame in
Belgium as a maker of superlative musical
instruments. but his contribution to musical
history did not stop there. In 1842, while working
n an improved version of a buass clarinet,
Sax made a startling discovery about wind
instruments. He found that the tmbre of the
sound is not dependent on the material of the :
walls of the tube. us his contemporaries thought, ®
but is a result of the proportions given to a
column of air vibrating in a sonorous tube. MODEL CT-3 TUNER
In 1845, utilizing this discovery. he patented
his saxhorn and in 1846 he registered the
world’s first saxophone.

‘ou will find the same mixture of tine crafts-
manship and scientific experimentation today
in the sound laborutories of Radio Craftsmen.
since the first days of high fidelity, the name
of Radio Craftsmen has been synonymous with
the sound of quality” At the same time Radio
Craftsmen has introduced many firsts in high
fidelity. The new Craftsmen Mode! CT-3 tuner
ith micro-accurate tuning meter, cascaded
double limiters. wide band 1F’s and other
features, is a tvpical example of Craftsmen
leadership and scrupulous attention 1o yuality
details. The CT-3 has been hailed by critical
wdio-philes as a worthy addition to the famous
raftsmen line of high fidelity equipment.
Ask for a demonstration of Craftsmen high
delity components at your dealer now.
r write for free, illustrated catalog.

raDIO C raftsme N INC., u subsidiary of Precision Radiation Instruments [
4223 West Jefferson Boulevard, Los Angeles 16. California

AUDIO e MAY, 1956
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GARRARD

Modd's Senesd

MODEL 301

T Pfosinal

transcription turntable

3 Stock machines

selected at random!

Turntable
easily adjusted
to exact speed!

WOW less than
NARTB specifications!

Rumble less than
most -professional
recording turntables!

AUDIO INSTRUMENT COMPANY, Inc.
O

MEASURING INSTRUMENTS & APPARATUS
FOR AUDIO § VIDEO APPLICATIONS

133 WEST 1471H
NEW YORK i1, N. Y. -

STREET
OREGON 5-7820

Gentlemen: January 16, 1956
We have tested the three Garrard Model 301 Turntables which
the undersigned selected at random from Sealed unopened cartons in your
warehouse stock. These three bore the following Serial numbers: 867,
937, 3019. We used a standard Model WB-301 mounting base without
modification, a Leak tone arm fitted with their LP cartridge, and a
complete Leak preamplifier and power amplifier, model TL/10.

Pickup and amplifier system conformed in response to the
RIAA-new AES-new NARTB curve within = 1 db.

Standards referred to below are sections of the latest
edition, National Association of Radio & Television Broadcasters
Recording and Reproducing Standards.

Our conclusions are as follows:

Turntable Speed

MeasurementsS were made in accordance with NARTB specification
1.05.01, using a stroboscope disc. In every case, speed could be
adjusted to be in compliance with section 1.05, i.e. within 0.3%. In
fact, it could easily be adjusted to be exactly correct.

Wow

Measurements were made at 33-1/3 rpm in accordance with NARTB
specification 1.11, which calls for not over 0.20% deviation.

Garrard Serial No. %
867 .17
937 .13
3019 .12

These values substantially agreed with those given on
Garrard's individual test sheets which are included with each motor.

Rumble
Measurements were made in accordance with sections 1.12 and
1.12.01, using a 10 to 250 cps band pass filter, and a VU meter for

indication. Attenuation was the specified 12 db per octave above 500 cps
and 6 db per octave below 10 cps. Speed was 33-1/3 rpm.
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to those seeking finest results in a transcription turntable!

* TESTED: for performance by Audio Instrument Company, Inc., an independent laboratory.

REsuULTs: Garrard Model 301 tested even better than most
professional disc recording turntables...sets a -
new standard for transcription machines!

Read Mr. LeBel's report below $

Signal to Rumble Ratio,
Using Reference Velocity of 7 cm/sec at 500 cps

This reference velocity corresponds to the NARTB value of
1.4 cm/sec at 100 cps. Rumble: checked by

official NARTB standard

Garrard Serial No. DB method (—35 db. min.
867 52 —52 db.!
937 49

3019 49

The results shown are all better than the 35 db broadcast
reproducing turntable minimum set by NARTB section 1.12. In fact they
are better than most professional disc recording turntables.

Signal to Rumble Ratio,

Using Reference Velocity of 20 cm/sec at 500 cps

Garrard Serial No. DB Rumble: ChECkE‘d by
867 o1 Manufacturer A's
937 58 methods —G1 db.!
3019 58
We include this second table to facilitate comparison because .
some turntable manufacturers have used their own non-standard reference Rumhh?chﬂ*eyhy
velocity of 20 cm/sec, at an unstated frequency. If this 20 cm/sec were Manufacturer B's

taken at 100 cps instead, we would add an additional 23.1 db to the methods —84 .1 db.!
figures just above. This would then show serial number 867 to be 84.1 db.

It will be seen from the above that no rumble figures are
meaningful unless related to the reference velocity and the reference
frequency. Furthermore, as stated in NARTB specification 1.12.01,
results depend on the equalizer and pickup characteristics, as well as
on the turntable itself. Thus, it is further necessary to indicate, as
we have done, the components used in making the test. For example, a -
preamplifier with extremely poor low frequency response would appear to 0f greatest importance!
wipe out all rumble and lead to the erroneous conclusion that the Rlways consider these
turntable is better than it actually is. One other factor to consider is vital factors to evaluate
the method by which the turntable is mounted when the test is made. any manufacturer's claim
That is why our tests were made on an ordinary mounting base available v i
to the consumer.

Very truly yours,
AUDIO INSTRUMENT COMPANY, INC.

C.T bl -

C. J. LeBel

Now there's a Garrard tor every high tidelity system Write for your complimentary copy Pl [
~ “B.1.C. High Fidelity Plan Book,"” a useful @ Plan
7 : L aid in setting up any home music system. Book

Address U.S.A. Inquiries to Dept. GE-16: =
BRITISH INDUSTRIES CORPORATION

CJL:

u

. » Port Washington, N. Y.
301 RC 98 RC 88 RC 121 moaer1 T Inquiries regarding other territories to:
9;.»&.5’{; Sefron (@/a«nfﬂr Wﬂz qg&fanye- Meiren @hoangen ./“uuux/.@éy«r Garrard Engineering & Mfg. Co., Ltd.,

egg9on eg 780 e g480 eqg2s80 eg3 280 Swindon, Wiltshire, England
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Give yout sscordige
Vitality

Color
Realism

Studio Microphones

If you arc attempting to maintain standards as high as those of motion
picture, TV, radio and professional recording studios . . . if you desire
recorded music that is alive with clarity and richness . . . if you require a
durable microphone that can be used for years without deviation from its
original standards . . . you need a SHHURE Studio Microphone for your
recordings.

Model “333”

A slender, uni-directional microphone of amazing ruggedness
and striking design. It reduces random noisc pickup by 73%,
almost completely eliminating the distracting background noises so
Jrequently encountered in making recordings outside a controlled
studio. 'The ““333” provides a readily accessible multi-impe-
dance switch that permits its use with all types of amplifiers
and varying lengths of cable. Other features include a Voice-
Music Switch, anti-“PfI” filter screen, and a vibration-
isolation unit mounted in live rubher. The “333” provides
high-output and a smooth frequency response, with a pro-
duction uniformity guaranteed to + 21 db, 30 to 15,000 cps.

Model ''525”

An exceptionally fine probe microphone of broadcast quality.
The *“525” is an omni-directional microphone with a fre-
quency response of 40 to 15,000 cps, production uniformity
guaranteed to 1 23 db. Other features include multi-im-
pedance switch . . . high output . and “Duracoustic”
diaphragm, specially designed to withstand moisture, heat,
cold, and physical shock. The *525 is furnished with a
swivel adaptor and a neck lavalier cord and belt clip assembly.

. Model "'300”

A bi-directional gradient microphonc that reduces reverber-
ation and the pickup of random noise energy by 66%! The
©“300” can be placed at a 73%, greater distance from the per-
former than is possible with omni-directional microphones,
providing greater freedom and allowing group recording. This
high fidelity microphone also features a readily accessible
Voice-Music Switch, multi-impedance switch, anti-*“Pff”
filter screen, vibration-isolation unit mounted in live rubber
...frequency response with a production uniformity guaran-
teed to +2%2 db, 40 to 15,000 cps.

NOTE: Models 333" ond 525" multi.impedance switch is for 50-150-250 ohms impedance.
Model 300" multi-impedance switch is for 50-250 ohms and high impedance.

SHURE BROTHERS, INC.

222 HARTLEY AVENUE - EVANSTON, ILLINOIS

WW\W. atmeiscaanadiohistery.com

LETTERS

Transformer Design

SIR:

In his article " Transformer Design for
‘Zero’ Impedance Amplifiers’’ (Mareh,
1956), Mr. Grossner seems to take an over-
siinplified busis for distortion analysis and
dress it up in such a way as to impress
the uninitinted-—a process that has been
called ‘‘blinding with seience’’!

The first inconsistency appears in the
use of X, as a linear parameter from Eq.
(4) on, while it is evidently a non-linear
parameter, because the current through it,
Iy is assumed to be all harmonies. Much
later, at Eq. (41) an adjustment is intro-
ducedt in the form of g, but this aceounts
for a differeut non-linearity in the prop-
erty X,. The variation in p, shown in
Fig. 2, bears no direct relation to the varia-
tion in harmonic component ot magnetizing
current, tabulated in Table II.

Rather than indulge in further ‘¢science’’

by criticizing the presentation in detail
and adding to the eonfusion, I will sum-
marize the matter by saying that mueh of
the algebra he presented is rendered prac-
tically meaningless by the following con
siderations:
1) The total magnetizing current, repre-
senred by I in Fig. 1, should be aceounted
for by two parullel components of im-
pedance or admittance:

(a) due to core loss eddy currents, which
can be represented as a constant shunt
impedance, or approximately as a shunt
resistinee;

(L) due to the hysteresis cyele, which
can be represented as a non-linear im-
pedance, containing both in-phase and
quadrature components, as well as an
equivalent harmonie generator.

The value of (a) is constant, referred to a
given primary winding, but the complete
specitication of (b), in magnitude, phase
and harmonie generation, varies with am-
plitude, frequency and waveform of applied
signal. Either voltage and flux or current
can be considered sinusoidal for theoretieal
purposes. In practice neither are, and the
relation between them depends on the
waveforms. Even a good approximate ap-
proach requires a more rigorous treatment
than Mr. Grossner has given, because the
assumption that distortion is associated
with X and only loss with R is definitely
not valid.

(2) Comparison is made between a ‘‘stand-
ard’’ amplifier, with finite generator im-
pedance, and a hypothetical one with
f¢zero’’ generator impedance. This is in
validated on two practical eounts:

(a) The output stage, by itself, does not
possess zero nnpedance. This property is
dependent on an over-all feedback. Be-
fore feedback is applied, the effect of the
transformer in conjunetion with the non-
linear tube echaracteristies will be the
same as in a ‘‘standard’’ amplifier.
Negative feedbaek will reduce this dis-
tortion, while positive feedback will in-
crease it. Even this econeept should be
modified, beeause fecdback alters the
waveforms handled by the amplifier—
the transfer charaeteristic cannot be ade-
quatelv treated by simple algebra.

(b) The plate resistanee of an output
stage is never constant, but is non-linear,
varving at different points on the signal
waveform. Application of feedback ean
modify the effective plate resistance at
the output, but the modifying effect will
ulso vary, due to variations in gain at
different points on the signal waveform.
In general the variation in loop gain

AUDIO e MAY, 1956
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Discs made from™S

BRAND

earn Capitol’s Full Dimensional Sound Seal!

8

Capitol Record's Full Dimensional Sound Review Committee. Lef! to right: Bob Myers;

s

Roy Du Nann. Supervising Recording

Engineer; Ed Uecke, Chief Electronics Engineer; Bill Miller and Francis Scott of the Capitol Artists and Repertoire Department,

You can thank the critical judgment of the five men
pictured above for the wonderful tone and fidelity of the
Capitol records vou buy. They have the responsibility
of listening to erery Capitol Classical LP master record-
ing before it is released to the public . . . appraising each
disc’s dynamic range, performance, background noise —
in fact, judging it on eight critical points. Only the
recordings which meet all of this Committee’s rigid
standards receive Capitol Record’s famous gold stamp-
of-quality . . . the IFull Dimensional Sound Seal.

Capitol Record’s Full Dimensional Sound Review
Committee is unigue in the recording field. But the mag-

The term “SCOTCH" and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA
MINING AND MFG. CO,, St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N.Y. © 3M Co., 1956. '6@2

MAY, 1956

netic tape the company uses for its original recordings is
the same favored by «l/ leading record firms —*‘ScoTtci’
Magnetic Recording Tape. Only “*Scotci’” Brand makes
its own magnetic coat-

ings. This means «/l mag- 4

netic particles are alive,
active— ready to record
even the faintest sound &
with perfect fidelity. No
wonder it’s the largest- §
selling magnetic tape in
the world!

WW\W. akhefrieantadiahigstory. com

:.‘-ww,’.

COTCH Magnetic Tape masters



www.americanradiohistory.com

CUSTOM CHASSIS

“"Space-Saver” design; 16-position com-
pensation; variable damping; loudness
control; rumble filter; separate Lone con-

only

514800

xnight knight

DELUXE gBANTAME
24-WATT L2 WATT

Y - AMPLIFIER

trols; hum balance. Shpg. wt., 30 Ibs.

94 SZ 701. Net, F.O.B. Chicago ... $94.25

Matches amplifier above; AFC; tuning
meter; tuned RF on FM and AM; FM
discriminator; 2 cathode followers; ex-
ceptional sensitivity. Shpg. wt., 17 lbs.

xknight
wniahs "BANTAM"
DELUXE AT
BASIC SR
RIAGAM TUNER
TUNER

Llow Cost knight "'Uni-Fi"’
Tuner-Amplifier Combination

for limited-space applications, ex-
clusive with ALLIED at very low
cost. Features single chassis con-
struction including Hi-Fi FM-AM
tuner, preamplifier and amplifier
complete. Extremely compact cab-

inet (4% x 1514 x 1113") fits anywhere; simple to install.
Features automatic frequency control; crystal or magnetic
phono input; 3-position record equalizer; separate bass,
treble controls; volume-loudness control; output and input
for tape playback and recording; built-in antennas, etc.
Available in cabinet illustrated or in chassis form (414 x
15 x 1015°).
94 SX 730. Chassis only. Shpg. wt., 17 lbs. NET 510495
94 SZ 731. As above, in cork-grain finish metal cabinet. Shpg.
wt., 19 lbs. NET § oyl e

$109.95

Bogen ‘'Saturday Review'' Custom Hi-Fi Phono System

Here is top value in a favorite music system
perfectly matched for authentic Hi-Fi phono
reproduction. Ideal for easy custom installa-
tion. Includes the famous Bogen DB110 10-
Watt Amplifier, the nationally recommended
Electro-Voice SP12-B 12" “"Radax” Speaker,
latest Garrard RC88 3-Speed Record Changer,
G. E. Magnetic Cartridges (RPX-040A with
sapphire stylus; RPX-061A with diamond
stylus). Complete with color-coded plugs and
cables for easy installation. Shpg. wt., 45 lbs.

94 PA 259. Net, F.O.B. Chicago . . . $]14800

saver” design. Shpg. wt., 14 lbs.

94 5X 702. Net, F.O.B. Chicago . . $94.50

Order today from

free ’
ALLIED'S 100-page
HI-FI CATALOG
Shows you how to select Hi-Fi sys-
tems and components at lowest cost;
offers the world's largest selection of

Hi-Fi equipment. Send for your FREE
copy of this valuable bock today.

ALLIED RADIO

America’s Hi-Fi Center

The high quality complete ensemble*

Famous wnight H-F Compontid®

THE VERY FINEST FOR LESS:

Knight Custom components are built to ALLIED’s
own special high standards to deliver outstanding
musical quality with distinguished appearance
at money-saving minimum cost. Each unit is

unconditionally guaranteed for one full year.

(before clipping is reached) will be much
less than the variation in output plate
resistance  without feedback. Conse-
quently, the resultant effective plate re-
sistunce must vary throughout a signal
waveform. Wlhen the source resistance
measures zero, it indicates that its value
must deviate positively and negatively
throughout the evele so the average value
is zero. Thus a treatment of transformer
design or performance based on an as-
sumed constant zero-vilue source is modi-
fied by the practical circumstance that
the effective plate resistance will behave
as a non-linear resistanee whose mean
value is zero. This in itself will eause
distortion.

|
(3) The distortion discussed assumes lin-

earity of everything but the output trans-
former; this form oceurs principally at
low frequencies (not adequately shown in
the treatment). Otler forms of distortion
appear at middle and upper frequencies in
magnitude greater than this one.

That the value of X, is not the deter-
mining factor for distortion current, as
suggested by Eq. (9), with apologies to
Mr. Wildfeuer here, can be demonstrated
by eonsidering a hypothetical transformer
with a fairly large air gap. Ilere the pri-
mary induetance is due mainly to the

1 | magnetizing current required for the air

3-position compensation; variable damp-
ing; loudness control; l)gill-in preamp;
separate tone controls; 6 inputs; ""space-

94 $X 700. Net, F.O.B. Chicago...$61.95

Matches amplifier above; AFC; FM
limiter and discriminator; temperature-
compensated oscillator; output level
control; high sensitivity. Shpg.wt.,13 lbs.
94 $X 703. Net, F.O.B. Chicago..$62.95

L

ALLIED RADIO CORP., Dept. 17-E-6
100 N. Western Ave., Chicago 80, lll.

Ship the following KNIGHT Hi-Fi components:

{] Send FREE 100-page ALLIED Hi-Fi Catalog
Name.

Address

Zone. Stat

City-

YEAR

$——  _enclosed

WWW ammercaaradioRistery com

gayp, so both the inductance and the current
due to it are mueh ecloser to linear than in
a core where there is little or no gup. Simi-
lar variations oecur with signal magnitude,
frequeney, and the type of core material.

The writer does not contest Mr. Gross-
ner’s ohservation in his concluding para-
graph. But the basis for this conclusion
could have been drawn muel more easily
and direetly: it was long ago established
that the low-frequency distortion intro-
dueed by an output transformer is depend-
ent on the cireuit impedance with which it
works. Reducing one of these to zero would
in theory make the distortion dependent
only on the resistance of the winding con-
nected to the zero impedance. This is not a

| “*magical’’ effect achieved only when zero

|

i3 reached, but is an cffect generally ap-
proached with inereasing damping faetors.
8o, #lthough the atrainment of precisely
zero impedinece may serve some useful pur-
pose in the circuit external to the amplifier
a ¢laim yet to be proved—it has no sin-
gularly inherent advantage in simplifying
or economizing in output transformer de-
sign.
NoryaN H. CROWHURST
150-47 14th Road,
Whitestone 57, N. Y.

To Mr. Canby—Re: Audio Clubs

Sir:

Thanks for vour note of Felbruary 25
warning me of the danger of a hi-fi club
degenerating into an orgy of muoise by
sound ‘‘fiends.’’ (Quote ours. Ep.)

Even s0, it would scem that a c¢lub with
good management could eontrol this situa-
tion. A program conumittee could allocate
time for those who prefer chamber musie,
time for opera fans, ballet fans, ete. There
conld even be time for those who drool
over buzz saws, harbor whistles, and rail-
road cars going over switches! Perhaps this
latter group might get exposed to a little
wood music, eventually become converted.

If you ever come across news regarding
a well managed elub, I am sure many read-
ers of Aunio would be interested. Why not
nsk your readers if articles on elubs would
be welecome? T'he response would be a guide.

HExkY F. RosBINs,

2955 Grand Concourse, Apt A-25,
New York 68, N. Y.
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SPECIFICATIONS —
facts or figures?

Comparing technical specifications is the accepted way of choosing high fidelity
components, but these comparisons are meaningless when the specifications are
unsubstantiated by the manufacturer.

Ask your dealer why Altec Lansing's exclusive *'Performance Guarantee’’ is more important

to you than pages of impressive specifications that do not carry a warranty. As an expert

on high fidelity, he can tell you the difference between performance you hear and specifications
you can only see. After your Altec dealer has explained why engineering integrity, skilled
craftsmanship and strict product testing allow Altec Lansing to guarantee the published
specifications of each component they build, you will know why Altec is the finest name in sound.

This exclusive ‘‘Performance Guarantee' is your assurance that every Altec home music
component you buy will meet or exceed its published technical specifications. See your
Altec dealer soon for a demonstration of this or other Altec Lansing high fidelity
systems priced from $324. to $1180.

440B Control Preamplifier

maximum flexibility with 12 controls. 25 secord
crossover combinations e five inputs; three high
level. two low level « noise level at maximum

340A Power Amplifier

volume better than 95 db below 1.5 volts out-
put « 1,000 ohms cathode follower matched
to 340A power amplilier « mahogany or blond
hardwood cabinet*...$149.00

highest power; 35 watts at less than % % thd.
30-15.000 cps « frequency response % 1 db.
5 10 100.000 cps « noise level —40 dbm: 85 db
below rated cutput « heavy duty tube comple-

824 lconic Speaker System

[ ional quality in a plete plug-in home
unit « guaranteed frequency response 50-22.000

cycles « 127 woofer « high frequency driver and
horn « 3000 cycle dividing network with bal-
ancing lacilities « no corner necessary o
mahogany or blond hardwood cabinet®...$180.00

ment; 1-12AY2. 1-12AU7, 2-6550. 1-5U4GB.
1.0A3/VR75 simplified circuitry for |
stability and long life...$159.00

Dept. 5A
9356 Santa Monica Bivd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13. New York

ALTEC FIDELITY IS HIGHEST FIDELITY

*All Altec Lansing fine furniture
cabinels bear the seal of the
Hardwood Association

LANSING CORPORATION

MAY, 1956

WWW athercaaradioRistery com
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Completely New!
DYNAKIT MARKII

*_

provides the
finest sound at low cost. The listening

An amplifier kit which

unequalled by
of price; and
assembled in

quality of the Dynakit is
any amplifier, regardless
this kit can be readily
about three hours. L
The Dynakit uses a new bug-free circuit,
designed by David Hafler. Complete repro-
ducibility of operating characteristics is
guaranteed by the use of a factory-wired
printed circuit board. The Dynakit comes
complete with all components including the
super-fidelity Dynaco A-430 transformer.

Specifications:
Power Output: 50 watts continuous rating, 100
watts peak. Distortion: under 1% at 50 watts,
less than 1% harmonic distortion at any fre-
quency 20 cps to 20 kc within 1 db of maximum.
Response: Plus or minus .5 db 6 cps to 60 kc.
Plus or minus .1 db 20 cps to 20 kc. Square
Wave Response: Essentially undistorted 20 cps
to 20 kc. Sensitivity: .5 voits in for 50 watts out.
Damping Factor: 15. Output Impedances: 8 and
160hms. Tubes: 6CA7/EL-34 (2) (6550's can also
be used) 6AN8, 5U3GB. Size: 9” x 9” 6%” high.

69.75

Dynaco Output +*

N2

. Transformers

\—" Featuring para-coupled
windings, a new design
principle (patents pend-
ing). These transformers
use advanced pulse tech-
niques to insure supe-
rior square wave per-
formance and undistort-
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 kc without loss of performance
copabilities.

Specifications:

Response: Plus or minus 1 db 6 cps to 60
kc. Power Curve: Within 1 db 20 cps to 20

kc. Square Wave Response: No ringing or
distortion from 20 cps to 20 kc. Permissible
Feedback: 30 db.

MODELS
A-410 10 watts 6V6, EL-84 14.95
A-420 25 watts KT-66, 5881, EL-34 19.95
A-430 SO watts 6550, EL-34 (6CA7) 29.95

A-440 100 watts 6550 39.95

Il with tapped primaries except A-410 which
has tertlary for screen or cathode feedback)
Additional data on Dynakit and
Dynaco components available on re-
quest including circuit data for
modernization of Williamson-type
amplifiers to 50 watts of output and
other applications of Dynaco trans-
formers |

DYNA COMPANY

5142 Master St
Phila. 31, Pa.

10

HAROLD LAWRENCE

Operation Cutout

Record Catalogue was studded with
more black diamonds than in any pre-
vious issue, signifving the largest mumber
of reeords discontinued since the advent
of the microgroove dise. To be exaet, 1,166
LP’s were marked for extinetion, and vir-
tually all are on RCA Vietor and Columbi:.
These companies operate on a quota basis.
That is, unless a record meets certain sales
standards. depending upon royalties, reper-
toire, and the cost of the actual session, it
is stricken from the eatalogue. Oflicials in
these and other large firms eannot afford
to be sentimental ahont an artist, perform-
ance, or composition. Ultimately they will
have to translate their achievements in
terms of numbers and figures. The dise that
fails to attruet enough sales is placed on
the eritieal list.
At this point, one of four things may
be done with it. Tt may be re-coupled, ‘im
proved,’ demoted, or permunently retired.

l AST MARCIL, the Sehwann Long Playing

Re-coupling. In the early days of LP
the 10-in. dise was an importanti factor in
the record husiness. All the major com-
panies promoted their own series of smaller
records: Columbhia its AAL’s, RCA Vietor
its Concert Cameos, and TLondon ffrr its
Medium Plays. However, the punblie con-
sistently preferred the 12-in. product. The
price cuts of 1933 inarked the beginning
of the end for the 10-in. reeord. Since then
there has heen a gradual transfer of 10-in.
material to 12-in. dises. usually giving the
consumer the equivalent of two 10-in. ree-
ords on a single 12-in. record.

With the development of margin con-
trol, or variable piteh, teehniques,® more
musie ean be engraved on a record than
ever before. Thus, a version of Grieg’s
Piano Concerto that ocenpied two sides of
a record over four years ago is given a new

* 26 W. Ninth Street, New York 11, N.Y.

1 These aren’t new—they were used as
early as 1930 in sound pictures. Only re-
cently were they employed on LP’s. Ep.

lease ou lite by heing compressed on to one
side and coupled with, say, the Sechumann
Concerto.

Finally, where an original coupling is
connnercially feehle, the offending side is
dropped and replaced with a more appeal-
ing work. Take the ease of a pair of West-
minster releases. WI. 5132 contained Proko-
fiev’s Winter Holiday and Peiko’s Mol
davian Suite. Another disc contained Pro-
kofiev’s Sinfouietta and Divertimento (WL
5031). Westminster did the logical thing.
Peiko was dumped, while the other three
works were re-nsseinbled on one dise, WN
18081.

Improvement. Most record companies
have been quietly re-entting many of their
older recordings to inake them more aceept-
able to users of up-to-date awlio equip-
ment. RCA Vietor does so opeuly, deserib-
ing its improved sound as ‘‘enhanced by
the application of ¢ New Orthophonie’ tech-
niques and transfer methods whieh involve
the exteusion of frequeney and dynamie
ranges.’’ Sound ¢osmeties have done much
to redeem many of their earlier issues.
While this applies most dramatieally to
78-rpin recordings, early LP’s have also
come in for some face-lifting.

Visual as well as sonic ‘‘improvements’’
are featured in this rejuvenating process.
Stunning color photography on glossy cov-
ers ean make an older recording seem like
a newborn dise.

Demotion. An RCA Vietor or Columbia
LP that has lost some of its luster ean be
given a seeond chance on a cheaper label.
Camden and Entré are the ideal outlets
for performances which have outlived their
welcome under the Red Seal or Master-
works aegis.

Permanent retirement. When an LP is
beyond rehabilitution, it is dropped from
the aetive list and filel away iu the ar-
ehives. This event is observed in Sechwann’s

-

For lows.. . g

DIFFAXIAL
ar |

See page 79

WWW atmercaaradioRistery com
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“there’s only
one way
to prove 1t...”

¢« FREE
HOME
TRIAL

4 of

AMPEX STEREoOPHONIIC sounDp*

“*Sure — we know that stereophonic sound is the
biggest thing in high fidelity, and it sounds great in the store, but
we were interested in how the Ampex 612 Stereophonic Sound
System performed in our own living room.

A free home trial of the 612 proved overwhelming ! What a differ-
ence Ampex stereophony made — depth and clarity that give yau
o real sense of actually being at the performance. And the surpris-
ing thing is that such big clean sound can came from such compact

equipment. My wife is really pleased because we're one hi-fi family
that won't have to re-design our living room in order to enjoy good
listening.

“'Believe me — there's nothing beyond the fidelity of the 612 ex-
cept two tickets to the cancert hall. But don't take my ward. The
anly way to prove it is to hear it yourself an an Ampex Free
Home Trial.

. incidentally, we're buying ours on the Ampex Time Pay Plan.’

ASK YOUR AMPEX DEALER FOR A FREE HOME TRIAL—WITHOUT OBLIGATION

*The Ampex 612 system consists of

a tape phonograph and two amplifier-
speakers. Plays full-track, holf-track and
two-track stereophonic topes. Availoble

AMPEX

Dealers in principal cities {see your local
Telephone Directory under ‘‘Recording Equipment*’}.
Canadian distribution by Ampex Americon.

SIGNATURE OF PERFECTION IN SOUND

in handsome hardwood cabinets with

either blande or brunette finish CORPORATION

934 Charter Street * Redwood City, California

AUDIO e MAY, 1956
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CUSTOM CABINET RACK MOUNTED -

The very best in
Custom Television

by TECH-MASTER

FOUND IN THE FINEST INTERIORS

As the custom installation signifies the ultimate
in well-chosen decor . . . so the name Tech-Master stands for the utmost in
Custom Television. The reputation established with the manufacture of
the renowned Model 630 chassis is further enhanced by the outstanding
Tech-Master Audiophile and Sound Theatre.

Only Tech-Master has these outstanding plus features: * World-famous 3 tube synchro-lok
picture circuit for constant picture stability. ® 30 tubes fully used. ® “Full Frame Mounting”’

... just o simple cutout is required for installation. * High fidelity picture os well os
exceptional audio reproduction.

See your Custom hi-fi dealer todey . or write
TECH-MASTER CORPORATION
s 75 FRONT STREET, BROOKLYN, NEW YORK
A

o

&
Tt
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| monthly publication with the mark of a

black diamond,

What of the doomed records? Which
among them deserved their fate? Will any
be missed? Were there any irreplaceable
losses?

Certainly no one will shed tears over

| the early Fiedler and Ormandy repertoire

which has since appeared in new versions.
Unlamented are the sonically inferior Min-
neapolis-Mitropoulos recordings of ¢¢Scénes
Alsaciennes’’ (ML 2074), ‘‘Le Boeuf sur
le toit’’ (ML 2032), The Fantasia on a
Theme by Tallis (M1, 4196), and the over-
ture to ‘‘Le Roi d’Ys,’’ among others. As
for Reiner’s acoustically unheroic Ielden-
leben of Pittsburgh origin (ML 4138),
Oscar Levant’s Piano Reeital (ML 2018),
Nelson Eddy singing Gilbert and Sullivan
Patter Songs (M1, 4027), Hugo Rignold’s
performance of Haydu’s ‘¢ Military’’ Sym-
phony, Gladys Swarthout’s attempts at
Canteloube’s Songs of the Auvergne (LM
1156}, ete. . the discophile can easily
survive the departure of these and other
like items.

The list of performances that will be
missed, however, is a long one. Record col-
lectors, please note:

| Vietoria de los Angeles. Spanish Songs

(LM 131).

Sir Thomas Beecham. “‘Faust’’ (LCT
6100) ; Mozart: Divertimento (K. 131)
and Handel: ‘¢ Tlhie Great Elopement’’ Bal-

| let Suite (LIIMV 1030): Strauss: ‘‘Elek-

tra,”’ Final Scene (LCT 1135).

Leonard Bernstein. Stravinsky: Oectet and
‘‘L'Histoire du soldat’’ (L.M 1078).

Pablo Casals. Bocecherini: Cello Coneerto
LCT 1028).

Feodor Chaliapin. ‘‘Boris Godunov’’
Scenes (LCT 3).

Kirsten Flagstad. Duets with Melchior
from ‘‘Lohengrin’’ and ‘‘Parsifal.”’
(LCT 11035).

Beniamino Gigli. Featured in ‘‘Pagliacei”’
(LCT 6010 ¢“Cavalleria  Rusticana’’
(LCT 6000); ‘‘Un Ballo in Maschera’’
(LCT 6007) and Verdi’s *‘Requiem?’’
(LCT 6003 ).

Fritz Kreisler. Grieg and Sehubert Sonatas
with Rachmaninoff (LCT 1128); Mozart:
Violin Concerro No. 4 and Mendelssohn
Coneerto (LCT 1117).

Wanda Landowska. llaydn: Conecerto in
D; and Mozart: Concerto No. 26 (LCT
1029

Sergei Rachmaninoff. Schumann: Carnaval
(LCT 12); reeital ineluding pieces by
Chopin, Mendelssohn, Rachmaninoff and
Sehubert (LCT 1136).

Aksel Schigtz. Sehubert: ‘¢‘Die Schone
Miillerin??  (LCT 1048);  Schumann
**Dichterliebe’’ (LCT 1132).

Artur Schnabel. Sehubert: Impromptus
(LITMV 1027) ; Beethoven: Cello Sonatas
Nos. 3, 4, 5 with Pierre Fournier (I.CT
11245,

Igor Stravinsky. ‘¢ Apollon Musagéte’’ and
Concerto Grosso (LM 1096); ¢‘Danses
Concertantes’’ and Piano Concerto (LM
7010).

Arturo Toscanini. Pre-NBC recordings.
Beethoven: Symphonies Nos. 1 (LCT
1023), 6 (LCT 1024) and 7 (LCT 1013);
Rrahms: Variations on a Theme by Haydn
(LCT 1023).

Two of the greatest operatic recordings
in the history of the phonograph are also
included amoug the diseontinued records:
‘‘Der Rosenkavalier’’ (LCT 6005) and
Act T of “‘Die Walkiire’” (LCT 1033).
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' 70 PLANES

pry _b»i"t"'&;,,, 0P

_."'&\ coanticiy

COMPOUND
DIFFRACTION
PROJECTOR’

NO DEAD SPOTS NO HOT SPOTS
Coverage is clear, penetrating, uniform, OFF AXIS and ON AXIS

Success of the CDP is in the record of public address installations.
CDAXIAL WIDE-RANGE DESIGN Now in addition to the “848)” E-V brings you the new, smaller,
’ Lgo, °g;;':s'l'{e '“s‘::g:e"o,‘"a’":f::;: 7 ey lower-cost “847 Both now make it easy to take adyant.age of superior
Each horn is designed for optimum reproduc- CDP wide-range performance for the smallest paging job as well
tion within its own range. . . . N 2
\.-~ as the largest stadium application, indoors and outdoors. Unique
e Gy % AN RATVERN coaxial design, with its two specialized horn sections, provides
- smooth, extended high-frequency response and unusual low-frequency

Smooth, peak-free, wide-range re-
sponse with over 120° sound dis-
tribution at all frequencies up to

10,000 cps. balance. Diffraction principle gives smooth, wide, uniform dispersion,

OPTICAL SLIT DIFFRACTION PRINCIPLE . without any cellular pin-pointing effect. Low distortion and high
] Uses acoustic application of optical slit dif- articulation improve speech intelligibility. Musicasting is full-bodied

fraction for perfected smooth, uniform sound b . ona0 . .

dispersion over entire “sge,,h,g area, virtually and clean. High efficiency and sensitivity provide superior coverage

i : tof fr =4 NI°~t # Ing ":’I": of the listening area with fewer units and at far less cost. There’s
nit may be mounte orizontally or vertical- . . .

Iy to vary polar pattern for desired dispersion. no wasted power. Compare the CDP with any other unit in the
YOUGH—PRACTICALLY INDESTRUCTIBLE environment in which it actually will be used—and hear the difference.

Molded of fiberglass for Improved acoustic
properties and extra strength. Weatherproof,

blast:-proof, splash-proof. For broadcast quality in public address, @
)

use E-V 664 cardioid dynamic microphone.
*Pat. D169, 904 and Pat. Pend.

Model 847 CDP. 12 watts. 16 ohms. Response No Finer 1
250 to 10,000 cps. RETMA sensitivity rating Choice than

51 db. Crossover at 1500 cps. Size 7% in.

wide, 113 in. high, 10-7/32 in. deep over all

Includes mounting bracket, Net w Ask for a @ ®
List, $43.50 Net szs IO demonstration or yo

Model 848 COP. 25 watts. 16 ohms. Response get full facts. m;

175 to 10,000 cps. Crossover at 1000 cps. Send for COP

Sensitivity rating 52 db. Size 10%2 in. wide, Bulletin No, 221 -A65
20%2 in. high, 20 in. deep over -all. Includes
mounting bracket. Net wt. 12 Ibs ELECTRO-VOICE, INC,» BUCHANAN, MICHIGAN

List, $69 50 Net, $41.70
HIGH-FIDELITY SPEAKER SYSTEMS, MICROPHONES, AMPLIFIERS, TUNERS, PHONO-C ARTRIDGES

WWW aimerieantadimhistory com
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In the realm of repertoire, the LP cata-
logue is joorer by some 30 major works,
including :

Auric Les Matelots, Ballet
PRINTED CIRCUIT AUDIO AMPLIFIERS -
Berg Lyric Suite
Chopin Cello Sonata
Debussy Printemps
Delius Over the Hills and
Far Away
Elgar Symphony No. 1
Haydn Symphony No. 60
Hindemith Symphony (1940)
| D’Indy Symphony No. 2
Milhaud La Création du monde
XNielsen Symphony No. 4
Mark 10 Integrated Amplifier ond Poulenc Concerto for Two
Control Center $75.00 nev. Pianos; Mass in G
Vaughan Williams Concerto for Two
HIGH FIDELITY Magazine says: “This little amplifier is Pianos

Walton Symphony (1934)

| The term ‘‘collector’s item,’’ so long
applied to rare 78-rpm recordings, now
™ embraces the vinylite graveyard. Disco-

philes, it is later than you think!

. the Mark 10 is. .. definitely better than most of its similarly priced com-
petitors, and is capable of competing with some that are much more expensive . "

THE NATION (B. H. Haggin): *'Astonished me.”

AUDIO Magazine: . . . the Brociner Mark 10 ... is designed on good eng-
ineering principles and does not rely on ‘gimmicks’ for its performance.”

May 21-24—Electronic Parts Distributors
Show. Conrad Hilton Hotel, Chicago, IIL

June 15-17—Southwest Hi-Fi Show pre-
sented by the Southwest Hi Fi Distribu-

Mark J0A Power Amplifies

$58.25/rer tors Association. Rice Hotel, Houston,
Texas.
S June 17-23—Second International Con-
HIGH Fll,)'ELln.' Magazine: gress on Acoustics. Registration at
. gives every | Mass. Inst. of Technology, Cambridge,
indicaton of being o Mass.

f
e st Sloper o Aug. 21-24—WESCON, LR.E. Convention

and West Coast Electronic Manufac-

. »
” | turers Association show, Pan Pacific
e r e c I 0 n Auditorium, Los Angeles, Calif.
Aug. 22-S8ept. 1—Nutional Radio Show

Earls Court, London, England. For in-
"Definitely a unit to be used with top quality dssociated components, since it is | f?l'lllﬂﬁon write Andrew Reid, 11, Gar-
well in that category itself.” rick Street, London W.C. 2.

| September 27-30—New York High Fidel-

ity Show, New York Trade Show Build-

ing, New York. Presented by Institute

HIGH FIDELITY Magazine: Mark J0C Audio Control Canter | of High Fidelity Manufacturers, Ine.,

S dtortion Thas beenl cedvced $88. SOlner with participation of Audio Engineering
almost to the vanishing point . . . Socies

Strictly a top-quality control unit l September 27—30A-Eighgl Annual Con-
th § - . vention of the Audio “ngineering Spcl
mtor v e .the very finest a.sso ety, New York Trade Show Building,
ciated equipment, and well suited

New York.

to the needs of the high fidelity - .
erfectionist.” Oct. 1-3—Nutional Electronic Conference,
g ’ Chicago, Ill. For information, write
J. 8. Powers, Executive Secretary, 84 E.

Randolph St.. Chicago 1, 1Il.

BROCINER "top quality’’ equipment is available at better high fidelity distribu- Oct. 4-7—New York Audio Fair, Hotel
tors. Prices slightly higher west of Rockies. Literature on request. New Yorker, New York City.

Oct. 7-12—80th Convention, Society of

b B R o c I N E R Dept. A-5 Motion Picture and Television Engi-
i |

344 E. 32nd S1. neers, Ambassador Hotel, Los Angeles,

ELECTRONICS CORPORATION newvokigwy. |  Calif.

Oct. 15-17—Radio Fall Meeting, L.R.E,
Iotel Syracuse, Syracuse, N. Y.

AUDIO e MAY, 1956
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OF INTEREST TO EVERY

HIGH FIDELITY ENTHUSIAST IN THE COUNTRY

ANNOUNCES

NEW MODEL RC-456 — the first 4-speed high

fidelity record changer for 78, 45,33% and 16% rpm.

' o |
NEW LOW PRICE of”;f}q's“*

— the lowest in the field for a recognized high fidelity changer.

The New RC-456 Features:
Manual Operation
Automatic Intermix

Pre-Wired for Easy Installation

... plus all the other features @
that have made ..', . ' the fastest growing

changer in the field.

“less cartridge — slightly higher West of Rockies

=

MA;
For complete details, write to Dept. GE-1 Smn

ROCKBAR CORPORATION, 650 Halstead Ave., Mamaroneck, N. Y. 5@
AUDIO e MAY, 1956
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EDITOR'S REPORT

FM OBSERVATIONS

ONTEARY TO THE prognostieations of several of the
big names in radio, FM isn't nearly as dead as
we have been led to believe. And while perhaps

not as successful financially as their bigger brothers,
many of the I*M stations whielh devote a large portion
of their programming time to ‘‘good music”’ are
developing loyal audiences and they are apparently
meeting the payroll every week.

One of the newest to come to our attention—and
that primarily by its expedient of playing music that
suits our particular taste—is WBAI-K'M, atop the
Ilotel Pierre in New York City. This station, owned
by Broadeast Assoeiates, 1ne., and under the direction
of Theodore Deglin, plESl(lent and general manager,
is attaching unto itself the “hifi’” audience—most
of whom want good music and intelligent program-
ming—by filling this demand and by offering in addi-
tion an innovation that anyone who is conscious of
the quality of his reproduction finds interesting and
useful. This innovation ecounsists of transmitting a
series of test tones, one at each hourly station break,
ranging from 30 to 13,000 c¢ps. These tones are intro-
duced by **Our next test tone will be xxx eyeles’” and
then follows the tone for a fifteen second period.

WDBAIL-FM transmits on a frequeney of 99.5 mega-
cyeles, and is on the air from 8:00 am. to lmdm«rhl
every ddV Of the five hours from seven to lnl(lm«rht—
the hours of best listening—the first is devote(l to
show tunes, the next three to musie that is principally
elassical, dlld the concluding houv to lighter musie to
taper off the day’s activities. Transmission quality is
excellent, and we are pleased to have such a station
in our midst. Proof of the station’s popularity with
the hi-fi set is the nature of much of its evening
advertising—the distributors and hi-fi products so
familiar to all of us.

As to the test tones—these are likely to open the
eyes of many of us who have been so proud of our
systems to find that the 30-cps seems to have been
absorbed by the atmosphere, or perhaps the station’s
carrier failed for the duration of the 15 ,000-cps tone.
Can’t nse that as an execuse, however, so long as we
ean hear the accompanying hiss. Since practically
any FM receiver will perform satisfactorily enough
over the midfrequency range, the test tones are
mostly confined to those flequencles from 300 eps
down and from 8000 eps up. Over the period of a
week or so, one could make a fair evaluation of his
systein’s pelionn.mce provided he managed to keep
the average level set at the same point. Only one
disadvantage of the absence of the midtrequencies—
one can’t check the hole in speaker response due to
the erossover network. Not that the hole need be
there, but it 4s there in some systems we’ve heard.

M. Robert Rogers and Pierson Underwood, presi-
dent and clmnm,m of the bhoard, respectlvelv of
WGMS, the Good Music Station, Incorpomted ‘Wash-
ingtom, D. C., have announced their decision to sell
the station to RKO-Teleradio Pictures, Inc. RKO is
controlled by the Thomas O’Neil- General Tire inter-
ests which also eontrol the Mutual Broadeasting Sys-
tem. Sale depends on FCC approval, as usnal, and if
the deal is completed, RKO will continue operation
with only minor changes in the good music program-
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ming tor whieh the station is well known. Mr. Rogers
—who was responsihle for the hi-fi eoncert in Consti-
tution Hall in November, 1954, and in The Academy
of Musie in Philadelphia last ebruary—will continue
as general manager, while Mr. Underwood will con-
tinue as general music program director. RKO pro-
poses to feed the good music program serviee to its
other M stations which will be severed from their
AM aftiliates for this purpose. Among these stations
are WOR-FM in New York and WNAC-FM in Boston.
Thus New York will get its fourth music station,
Boston its sixth.

New York’s other two good music stations are
\\'Q\’l\ owned and operated by the New York Times,
and WNYC, whieh is owned and operated by the Clt\
of New York. Both of these stations operate AM and
FM transmitters, WQXR being simultancous during
most of its programming but separated for stereo
programs several times a week. [ts new 50,000-watt
AM transmitter provides excellent coverage and is
particularly enjoved by the musie devotee while driv-
ing. WN Y operates simultaneously most of the time,
but oceasionally separates so that the AM transmitter
can carry the doings of the UN and similar ‘‘publie
service’’ programs while the FAM unit continues with
the scheduled music programs. Both publish program
booklets—WQXR monthly at a cost of one dollar per
year, WXNYC bi-monthly at a cost of only twenty cents
in stdmps per vear to cover mailing—the booklet itself
is free.

The M stations ave eertainly the backbone of musie
programming, and as long as there is a demand for
this tvpe of starion we may assume that they will be
with us regardless of the opinions of the radio greats.
We certainly hope so, for the quality and type of the
programming is—in our opinion—of greater value
than some of the more highly profitable mass-directed
““entertaimment’’ whieh s heard oun so many AM
stations.

A recent survey of the readers of the Philadelphia
Daily News indicated that an overwhelming number
of the residents of Greater I’hiladelphia own receivers
that would play I"M stations, and that almost 70 per
cent of those who have access to FM stations listen to
themn both during the day and in the evening. Further-
more, the survey showed that 75 per eent of those who
listen to FM are lovers of good musie. To serve these
listeners, the Philadelphia Daily News recently be-
eame the first paper in that eity to list FM musie
programs on its radio pages.

So we look forward to a slow but steady growth for
the operators of our M stations who believe in good
musie and who are determined to eontinue to give it
to those who are not esthetically satisfied by the rock-
and-roll D.J progras. More power to them—Iliterally.

NO FANFARE

Without any advance announcement, AUDIO pub-
lished the second in its Audio Library Series—‘Tape
Recorders and Tape Recording,”’ by IHarold Weiler—
during the past month, and deliveries are being made.
For a review, see page 56; for the advertisement, try
page 74. To order a copy, turn to the insert card fol-
lowing page 84.

AUDIO e MAY, 1956
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THE NEW ISOPHASE SOUND!

Isophase Speakers, an entirely new means for recreating sound
... utilizing the electrostatic principle, they produce music
with a “window-on-the-studio’ quality never before attained.

THE PICKERING ISOPHASE is a revolutionary new
speaker with a single diaphragm that is curved and
virtually massless. This diaphragm is moved or driven
as a unit by an electrostatic field. It re-introduces an
audio signal into the air at a low velocity to closely
approximate the unit arca energy of the sound at the
microphone in a concert hall or studio, thereby cre-
ating a "window-on-the-studio” quality that is breath-
takingly realistic. Conventional conc or dynamic type
loudspeakers reproduce sound by moving only small
amounts of air at high velocities. The 1SOPHASE, with
its large sound-gencrating surface, is a radical depar-
ture from the older concept.

The 1SOPHASE is available in two modecls. Model 581
covers the musical range from 400 cycles per sccond

EXPORT: AD. AURIEMA. INC.. 89 BROAD ST

MAY, 1956

77 Vi y
Professional Audio Components é ;//7 ///}J/ ////ﬂ 1777

Demonstrated and sold by Leading Radio Parls Distributors everywhere For the one rearest you and for detailed literature: write Dept. A-11

NEW YORK / CANADA: CHARLES W. POINTON LTD..

MODEL 580. 10CO-CYCLE CROSSOVER /

up to well beyond the limits of human hearing. The
response over this range is consistent and absolutely
uniform—without the slightest bump, peak, or reso-
nance of any kind. This in itsclf is an unprecedented
characteristic for a loudspeaker.

Model 580 has the samec uniform response and
clarity starting at 1000 cycles per second and simi-
larly going out to supersonic frequencies.

Using an ISOPHASE SPEAKER with a FLUXVALVE
PICKUP, recorded sound is reproduced for the first
time without distortion caused by the frequency char-
ucteristics of the transducers . the middle and
higher frequencies are recreated with a smoothness,
definition, and degree of balance never before achieved
with any spcaker.

/;'(/?

6 ALCINA AVE..

WWW. ammeidcaatadioRhistery.com

, N.

e difffeencs

MODEL 581,400.CYCLE CROSSOVER

PICKERING & CO., INC. cceansioe

e

TORONTO

-
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Physicist G. K. Farney checks the frequency of Bell’s new Klystron, which is located at far right. Tube's output is about 20 milliwatts.

Sixty billion vibrations per second

A great new giant of communica-
tions—a waveguide system for carry-
ing hundreds of thousands of voices
at once. as well as television programs
—is being investigated at Bell Tele-
phone Laberatories.

Such a revolutionary system calls
for frequencies much higher than any
now used in communications. These
are provided by a reflex klystron tube
that oscillates at 60.000 megacvcles,
and produces waves only 5 mm. long,

The resonant cavity that determines
the frequency is smaller than a pin
head. The grid through which the
encrgizing electron beam is projected
is only scven times as wide as a human
hair, and the grid “wires” are of tung-

sten ribbon 3/10.000 inch in width.

G. K. Farnev. Universitv of Ken-
tucky Ph. D. in nuclear physics, is
one of the men who successfully ex
ccuted the development of the Klvs-
tron. Dr. Farnev is a member of a

Grids in new tube, enlarged 30 times, with
human hair for comparison. Electronic beam
passes through smaller, then larger. grid.

team of Bell scientists whose exciting
goal is to harness the immense band-
width that is available with milli-
meter waves . . . and to make certain
that vour telephone system remains
the best in the world.

F -

Wavelengths produced by the klystron ube

are only .2 inch long—1/15 that of the
transenntinental radin relay system.

BELL TELEPHONE LABORATORIES w&

® F
WORLD CENTER OF COMMUNICATIONS RESEARCH e

WWW. ameidcaatiadiohistery.com
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NORMAN H. CROWHURST

1o Transformers CAN Be Good

A study of the influence the parameters of transformers can have
in audio circuits—as well as the ones on which the transformer has
little influence in spite of the common misunderstanding about them.

N OLD PPKOVERB SAYS: “‘a person with
a bad name is already half
hanged.” It seems that this prinei-
ple applies to inanimate objeets as well
as to persons. In the realm of audio,
transformers eertainly have a had name.
I'o be sure, there is no other component
n audio eirenitry about whieh more mis-
tatements have been made, and it does
cem that the proverb has a parallel here,
reeause some of the eavlier forebears of
‘he audio transformer certainly did earn
chemselves a bad name. But this is ne
eason why this bad name should stick
the present generation of audio trans-
ormers. The purpose of the present
rticle 1s to elarifv some of the mis-
tatements that have been made about
ndio transformers so that seme, who are
rrejudiced agninst them, will he pre-
pared to aceept an audio transformer—
provided it behaves itself.

In the early days of radie, when audio
was merely the af. seetion of a radio
eceiver, a great many people went into
usiness—and out again—making vari-
us radio components, ineluding audio
ransformers for duty as interstage eon
Jing units. A number of these short-
ved component manufacturers, working
n the get-rich-quiek prineiple, manufae-
ured audio transformers from the
‘heapest possible materials, nsing sheet
crap iron for core material. and winding
'n any number of turns that came handy,
o long as they gave the ratio advertised.
Some were hetter than others, of course,

ren at that time, hut many of them eer-
ainly did introduee quite serious distor-
ion in the a.f. section of the receiver.

The bad name earned in those days
as stuek, partly beeause many manufae-
urers in our present generation are
rejudiced against the audio trans-
ormier, and hence do not hother to ae-
juire the necessary know-how to make
ood audio transformers. This faet was
ointed up recently when the writer
‘rote to a large number of transformer
manutfaeturers for information about
their audio eomponents, with a view to
cataloging the data and providing some
serformance eriteria. The intention was

* 150-47 14th Road, W hitestone 57,
W 4
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to show that any well-made audio trans-
former eould bhe utilized in an appropri-
ate cirenit to give good performance, in
just the smne way as a tube needs the
correct eirenit to give its optimum per-
formance.

But the replies to the writer’s inquiry
showed ummistakably that a large pro-
portion of transformer manufaciurers
had an appalling lack of knowledge on
the funetioning of an audio transformer.
They evidently just wind them to some
rule-of -thumb specifieation and sell them
acecording to eatalog information. Kach
manufacturer’s catalog uses a slightly
dilferent form of listing, whieh adds to
the ‘eonfusion on the suhject. If the

TYPICAL
LEAKAGE FLUX
FIELDS

(a)
P: gUAR‘EVE LEAKAGE
RESISTANCE INDUCTANCE
—MWW
SECONDARY
-
CAPACITANCE
(8)
Fig. 1. Typical simple double-wound

transformer, showing (A) arrangement of
windings, and the path taken by leakage
flux, responsible for leakage inductance;
and (B} the equivalent circuit of the trans-
former, taking leakage inductance and
secondary capacitance into account.

WWW. ammeidceasadioRhistery.com

transformer mauufacturer doesn't know
anything about andio transformers, what
hope is there of the audio man obtaining
the necessary information to use one
properly?

On the other side of the picture, many
may not realize that good audio trans-
formers are in regular service in profes-
sional equipment, the quality of which
we are listening to every day. These
high-quality audio transformers, it is
true, are somewhat of a specialist's job,
and this faet has given the impression
that a good audie transformer is a very
expensive one. However, it s possible
tor transformers in the lower price range
to he good also,

Distortion

Let’s take the question of the distor-
tion an audio transformer introduees,
compared with the distortion tubes
eause in a eirenit. 1f you have ever made
measurements on tubes operating at
maximum signal level, vou will know that
it is difficult. with any type of tube, to
achieve a consistent figure lower than
2 per eent harmonie distortion, and this
figure of distortion oecurs at all frequen-
cies.

If a transformer is designed to main-
tain a frequeney response down to the
lowest frequency of interest within say
0.5 dh, the distortion at this lowest fre-
queney will almost eertainly be as good
as 2 per eent, and at higher frequencies
—in the main part of the audio range—
the distortion will not be even measur-
able. This may cone as a surprise to
many readers, but it happens to be true.
Only if very cheap core material has
been used, not intended for transfori.er
core at all, or if the transformer has been
very poorly designed so as to have a ser-
ious low-frequeney loss, will there be
appreciable distortion in comparison
with the distortion a tuhe produces.

To check the statement just made, let’s
take some practieal figures: even the low-
est grade of transformer core material
doesn't give more than 10 per cent har-
monic component of its magnetizing
current bhefore saturation level is
reached. This is 10 per cent of the com-
ponent of magnetizing current due to
hysteresis loss in the core. At the low-
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Fig. 2. Varieties of frequency response

coused by the arrangement of Fig. 1. The

frequency scale is typical—the frequency

of peak or roll-off may also vary with
different components.

frequency end of the speetrum other
losses ean be neglected, so we will he eor-
reet in saying that the harmonie genera-
tion is 10 per cent of the magnetizing
current. To maintain a response to
within 0.5 db the magnetizing ecurrent
must not exceed one fourth of the load
current, or one fifth of the total eurrent.
This means that the 10 per cent distor-
tion component in the magnetizing ecur-
rent is 10 per cent of one fifth of the
total load eurrent from the tube, or 2 per
cent of the total eurrent. This assumes
a high-impedance souree, such as a
pentode, in which we are neglecting the
shunt effeet of the pentode plate resist-
anee. Under this eireumstance, a 2 per
cent harmonic current will produce a
2 per cent harmonic voltage. In the case
of triode output tubes, where the source
resistance is much lower than the load
resistance, the harmonic generated will
also be much lower, but we have taken
the worst possible condition, at the low-
frequeney end of the response.

Assume this was 20 eps; now take a
figure at 200 cps. The corresponding
hysteresis component of magnetizing
current will drop to approximately one
tenth of its value at 20 eps, and now will
be about one fortieth of the total load
current. Due to the fact that the iron
is not now operating at such a high flux
density, the distortion ecomponent of this
magnetizing current will be less than
10 per cent, but even assuming that
operation at lower density does not ap-
preciably reduee magnetizing ecurrent
harmonie, this means that, at 200 eps,
the distortion component of the total
current will be approximately .25 per
cent. At 1000 eps it will have dropped to
less than .05 per cent.

This is surely muech better than any
tube can claim without the use of feed-
back to linearize it—and remember we
can also use feedback to linearize the
transformer’s response too.

This discussion has taken an output
transformer as an example, but with the
same response limitations imposed, the
figures would apply to an audio trans-
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former in an input or interstage cireuit
equally well. In fact, the writer had an
application in design recently, in which
the lowest possible distortion proved to
be with the use of an interstage trans-
former feeding a cathode follower. This
was an application where a high voltage
was required at low impedance in the
output circuit. With the seleetion of
tubes available, the previous plate would
not deliver the swing required without
running into greater distortion than the
interstage step-up transformer eaused.
Incidentally the use of the audio trans-
former solved some other problems as
well, and proved to be the best solution
all around.

High Frequency Distortion

Another thing audio transformers get
blamed for is distortion of the high-
frequeney end of the speetrum. When we
examine the properties of an audio
transformer, we find that they contain
nothing that can directly cause waveform
distortion at the high-frequeney end.
They can produece quite peculiar fre-
queney responses, but not aetual wave-
form distortion.

There seems to he quite a lot of un-
necessary mystery surrounding the prop-
erty known as leakage inductance r
leakage reactance. Leakage induetance
is due to leakage flux that manages to
get either between the two windings, or
through one winding without going
through the other. Nune of the paths
taken by this leakuge field, either through
the winding or the space hetween the
windings, is oceupied by any magnetic
material—unless the winding happens to
be wound with iron wire! This heing the
case, leakage inductance hehaves in ex-
actly the same manner as would an air
cored inductance connected into the eir-
cuit somehow,

The exact behavior of leakage indue-
tance may be a little more complicated
to understand than an ordinary air-
cored inductance, hut its behavior from
the viewpoint of distortion is precisely
similar., To get an understanding of
what leakage inductance can do, let’s
consider a few typical examples.

First take the simple winding arrange-
ment of Fig. 1, which represents an
input or interstage transformer. It has
a single leakage inductance which may
be regarded as an inductance in series
with the transfer from primary to sec-
ondary. As the secondary has a much
higher impedance than the primary
winding, the prineipal capacitance effect
in the transformer will be that across
the secondary, due to the input grid
capacitanee and also the winding self-
capaceitance. This will eombine with the
leakage inductance, as shown in Fig. 1,
to produce a series resonant cireuit, the
output being picked off aeross the capac-
itor element. The resistance in the circuit

WWW atnericarradioRistery com

is provided by the source resistance con-
nected to the primary winding, and mul-
tiplied by the step-up impedanee ratio,
which is the turns ratio squared. This
configuration ean give a response of the
shapes shown in Fig. 2.

Next, take the push-pull interstage
arrangement shown in Fig. 3. Here two
leakage induectances are operative, he-
tween the primary and each half of the
secondary. Kach half secondary will he
loaded with its own winding self-capaei.
tance and grid input eapacitance, so
there are two resonant eirenits using the
same source resistance. Ouly if the two
resonant cireuits contain identical values
of both leakage induetanee and winding
shunt eapacitance. will the response he
equal in hoth halves, If, as shown here,
the diameter of the windings is differvent.
the leakage inductance at least is hound
to be different, and probably the winding
self-eapacitanee will also be different.

This means that the two tuned cirenits
will resonate at slightly different fre-
quenecies, resulting in a response on the
separate half secondaries as shown at
Fig. 4. The dip in each ease, one helow
the peak and the other above it, is due

(8)

Fig. 3. A transformer intended for single-
ended to pushpull operation: at (A) a sec-
tion showing the winding arrangement;
at (B) the equivalent circuit taking leak-
age inductances and winding capaci-
tances into account. 1 and 2 represent
the outputs from the separate second-
aries.
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t0 the other winding acting as an absorp-
tion ecireunit across the source resistance.

Sueh a transformer will not be a very
good interstage transformer, hecause the
signal fed to the two grids of the push-
pull stage will vary in amplitude and
phase in a quite erratie manner, so the
over-all response at the output will look
very poor. It may even show considerable
distortion at some frequeneies, but this
will be not due to cither the interstage
ransformer or ihe output transformer,
direetly, though in all probability the
output transfornier wonld get bhlamed
for it.

In fact, if anyv transforiner is to be
blamed it would be the interstage traus-
former, in this ¢ase. At some frequency,
due to the peculiar phase shift arrange-
nment set up, assoeiated with the re-
spouses of Fig. 4. the output drive at the
plates of the push-pull stage will not be
u true pushpull but approximately in
phase, and one half will be driven much
harder than the other half at this fre-
queney. The output transformer will be
ranswitting a differential output instead
of an additive output from the drive of
the two halves. This fact alone would
mevely result in a very erratic Jooking
frequeney response. But the two output
tubes themselves will not be operating
with their eorreet optimum load at such
a frequeney, because they will he work-
ng effeetivelv in parallel instead of
push-pull.

This means that the tube giving the
larger drive will be loaded down hy the
tube giving the smaller drive. As a re-
ault, according 1o whether the tubes are
of the pentode or triede type, the one
delivering the larger output will be look-
ing into an open cirenit or short eireuit
condition, instead of its eorreet optimum
load. This me:ns the tube will produce
-onsiderable distortion, long hefore max-
mum rated output for the single tube
s reached, which will he much below the
ull rated output of the push-pull stage.

This fact alone ean result in a consid-
rably distorted waveform. If, on top of
his, the output transformer has a nota-
ile resonance between the primary eca-
pacitanee and its leakage inductanee,
whieh will overemphasize some of the
rumonice fregueneies genervated in the
listortion, the distorted waveform will
ot even more exuggerated, so ns to pro-
duee a resultant wave somewhat a:
shown at Fig. 5.

This kind of waveform at the high-
frequenecy eund of the audio response
wually  gets blamed onto the output
ransformer, hecause measurements show
he waveform at each grid of the push-
pull stage to be quite sinusoidal. There
nay be difference in magnitude at this
point, but the waveform is normal on
soth grids, Transferring the measure-
nent to the plate cireuit, the waveform
ppears as shown at Fig. 5 and so the
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Fig. 4. Typical frequency responses pro-

duced by a transformer arranged as at

Fig. 3. Notice the different response from
each secondary.

output transformev gets blamed. In point
of fact. what is happening is that the
peeuliar impedances presented by the
transformers in the drive and plate eir-
enit of this push-pull stage, are eausing
the non-linear characteristics of the
tubes to aet as a frequeney-doubler eir-
cuit instead of a straight amplifier.

While it is quite true that use of a cir-
cuit not employving transformers would
avoid this kind of distortion, yet the
transformers themselves are not produc-
ing it. In faet, if the equivalent eircuit
of the transformers were synthesized en-
tirely of air eored induetors, the same
distortion would appear, heeause it is the
tubes that are eausing it and not the
“inherent distoriion” of the transform-
frs.

Notice however. that the primary fault
with these transformers is in their fre-
quency-response characteristie. If they
had a flat frequency response and were
halaneed on each half, this kind of trou-
ble eonld not appear. This means that
the interstage and output transformer
should be arranged to give eareful bal-
ance of both winding eapaeitance and
leakage induetanee, at least over the fre-
queney range to he used.

What Makes Good Balance

Many of the more expensive trans-
formers employ elaborate means to en-
sure this degree of balance. The wind-
ings are seetionalized in both directions,
so the sections used in one half are abso-
lutely symmetrieal with the seetions used
in the other half. This mmvolves winding
the transformer in a considerahle num-
ber of seetions, and also a considerable
amount of cross-coupling.

Often a cheaper and more effective
method of construction could be em-
ploved, based on a little more knowledge
of the charaeteristics of leakage indue-
tance. First we'll state the charaeteristies
of leakage inductanee and then show a
practieal eomparisou of the methods of
sectionalizing.

Inereasing the mean turn length of the
windings increases lenkage inductance
in direet proportion to the turn length.

Inereasing the length of winding sec-
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tion, in the dirvection where they lie adja-
cent one to another. reduces leakage in-
ductanee in proportion to the length of
winding.

Inereasing the thickness through the
windings, aeross the dirvection of inter-
leaving of the windings, increases leak-
age induectance.

These dimensions are illustrated in
Fig. 6. Now let’s take a typical geometri-
eally balaneed well wixed transformer,
of the arrangement shown at (A) in
Fig. 7, as compared with the arrange-
ment in (B). The arrangement of (A)
employs a split bobbin or two separate
hobbins to accommodate the windings;
that of (B) aceommodates the winding
on a single bobbin, and necessitates a
lower number of seetions.

But from the viewpoint of leakage in-
ductance, the winding of (A) consists
of only three seefions, one section of pi-
mary and two sections of secondary, or
vice versa, although physically there is
a total of six sections. From the view-
point of magnetizing effect, the laterally
adjacent sections of primary and second-
ary each eount as a single section.

From the viewpoint of generating
leukage field the arrangement of (B)
consists of three whole scetions and two
half seetions, whieh will be two sections
of primary and the equivalent of seeond-
ary, exeept that the latter will be one
whole seetion and two half sections.

Although the latter arrangement only
requires five seetions of winding in place
of six, it will reduee the effective leakage
induetance between primary and second-
ary using the same total number of turns
hy a factor of approximately four times.
It will also achieve very elose matching
between the leakage induetance from the
primary to each half of the seecondary,
or viee versa, heeause the length of mean
turn of the eenter single section of the
secondary is the same as the length of
mean turn of the two outside half sec-
tions. Looking at the eoupling from pri-

INPUT
WAVEFORM

/\

UTPUT

WAVEFCRM

Fig. 5. Due to the phase shift effects in
the grid transformer, and the impedance
characteristic of the plate transformer, o
pushpull output stage may operate as a
frequency doubler at one particular fre-
quency, giving waveforms like this. How-
ever the non-linearity that causes fre-
quency doubling is in the output tube
characteristics.
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Fig. 6. Section of simple double winding,
without core, to show dimensions rele-
vant to leakage inductance valuve.

mary to one half secondary, the second-
ary whole section is sandwiched hetween
two sections of the primary. Looking at
the other half, the two primary sections
are sandwiched between the two half see-
tions of the secondary. This is illustrated
by the partial diagrams of (C) and (D)
in Fig. 7.

Winding capaecitanee ean be equalized
very approximately by the method of
conneetion. In this ease, it’s true that
the winding eapacitance is assured of
equality by the geometrieal symmetry
of the arrangement of (A) in Fig. 7
which it is not in the arrangement of
(B). But the faet that the response is
considerably extended by reduction of
leakage inductance, together with the
close matching in eapaecitance that ean
be aehieved by careful arrangement and
eonnection of the windings in the man-
ner shown, does result in a transformer
of considerably improved performance
and at the same time of lower cost than
the arrangement of (A).

This is just a simple example of how
a correet understanding of the factors
eontributing to audio transformer design
can simplify the arrangement while at
the same time improving performance.
It is not the purpose of this article to go
tuto detail on transformer design—
merely to point out that by correct de-
sign and use in eireunits, audio trans-
formers can be good, and ean give re-
sults as good as a resistance-eapaecitance
arrangement.

Effect of Feedback

There is one point econnected with the
nse of feedbaek associated with audio
transformers that is often misunder-
stood : the reason has been given for ap-
plying feedback from the secondary of
an output transformer, in comparison
with taking it frow the primary, that
connection from the secondary enables
the feedback to “work on” any distortion
caused by the transformer, whereas con-
nection from the primary does not in-

%%

clude the transformer in the feedback
loop. This statement is not quite true.

The prinaipal distortion in a trans-
former, as shown in the foregoing, is
caused by the nonlinearity of the mag-
netizing current and manifests jtself at
low frequeneies. Any other distortion is
not direetly due to the transformer, bhut
to the effeets of its impedinces on the
tube performance.

The magnetizing eurrent taken by the
transformer is drawn by the primary cir-
cuit through the a.c. resistance of the
tubes, and hence will produce as much
distortion voltage on the primary as on
the secondary, exeept for any slight re-
sistance drop in the primary winding.
The distortion voltage generated is due
to the flowing of the distortion current
through the source resistance, and the
total source resistanee, from the view-
point of the magnetizing effeet in the
iron, is the a.e. resistance of the tuhes
plus the resistance of the primary wind-
ing.

Usually the resistance of the primary
winding will not be more than one tenth
of the a.c. resistance of the tubes. This
means that, from the viewpoint of work-
ing on distortion caused by the trans-
former, a connection from the primary
cirenit will be nine tenths as effective as
a connection from the seeondary eireuit.
This is hardly what the generalized
statement just referred to implies.

In the case of the response caused by
leakage induetance and winding capaeci-
tances, the situation becomes rather more
complicated, hecause we are introducing
additional reactance elements into the
over-all feedback loop as soon as we ap-
ply the arrangement from the secondary.
However, in the average output trans-
former the most effective winding capaci-
tanee is in the primary—the seecondary
winding eapaeitanee has no effeet until
a long way above the audio band, be-
cause of the low impedance cireuit it
shunts. So the principal difference from
the viewpoint of the feedbuck network
is that a leakage induetance is ineluded
in the loop by eonnection from the sec-
ondary that is not ineluded when econ-
nected from the primary.

Also, of course, connection from the
secondary avoids the use of a bloeking
eapacitor, because one end of the wind-
ing ean conveniently he eonnected to
ground instead of having to be at a B+
potential. This is in favor of seeondary
connection, but for a different reason.

Remember here that the primary pur-
pose of an amplifier is usually to feed a
loudspeaker, which is a load eontaining
induetance as well as resistance. The in-
ductance of the voice coil is usually many
times the leakage induetanee of the out-
put transformer. This means that trans-
ferring the feedback take-off point from

(Continued on page 77)
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Fig. 7. The relative advantages of these winding cross sections for a pushpull trans-

former are discussed in the text. (A) a cross section ensuring absolute balance by

geometrical symmetry; (B) a method using one less section, but improving coupling

factor about four times; (C) coupling between primary and secondary 1; (D) coupling

between primary and secondary 2; in (C) and (D), the black areas at the right show

the distribution of leakage flux through the winding: note that both have equal
area, and are also symmetrical about the mid-point of the winding.
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Loudspeakers

Q. What is the principle of operation of a
loudspeaker? L, Brookman, Utica, N, Y.

A. Let us take a permanent magnet and
mount it so that it eannot move. If un-
other magnet is brought into the vicinity
of the first and if opposite poles face each
other, it will be attracted by the first one.
If the second magnet is rotated so that
like poles face each other, it will be re-
pelled.

If an electromagnet is substituted for
the second permanent magnet, we no longer
need rotate it to change the polarity, All
we need do is reverse the leads whieh sup-
ply direet current to it; it can be done
even more easily if we feed alternating
current into the electro-magnet, since the
poles ure constantly reversing, bringing
about vurying degrees of repulsion and at-
traction and at a rate dependent upon the
frequency of the a.c. supply. This is exactly
what happeus in a loudspeaker. The eleetro-
magnet is attached to a cone whieh, in
turn, is suspended fairly loosely so us te
be free to move. The electronmagnet (or
voiee coil, as it is ealled) is very carefully
interleaved with the permanent magnet so
as to yield the highest possible efliciency.
When we impress audio frequencies (whieh
are a.c.) on the voice coil, we then cause
the cone to move in accordance with the
frequency or frequencies of the applied
signal. Further, if the amplitude or size
of the voltage and current making up the
signal is increased, the cone will move
further and if it is decreased, the cone
will move less. The more the cone moves,
the more strongly the air adjacent to it is
moved, with our ears then telling us that
the volume of sound has inereased.

Some speakers do not use permanent
magnets. Rather, they use a second electro-
magnet energized by filtered d.e. so as to
have a constant polarity against whieh the
voiee eoil can work.

Frequency Modulation

Q. What is meant by frequency modula-
tion? V. Whitney, Jacksonville, Fla.

A. Transmitted waves, whether they are to
be amplitude modulated or frequency mod-
ulated, would appeuar identically on a scope
it no modulation were applied. When a
program source is placed on this earrier or
center frequency, as this nnmodulated wave
is called, the frequeney varies to a value
somewhat above the carrier frequeney and
to a value somewhat below it at a rate de-
pendent upon the frequeney or frequen-
cies of the program source. This carrier, of
constantly varving frequency, is passed
through the varions stages of amplification
of the receiver until it reaches the detector
which eonverts these radio frequeney waves
into audio frequencies. One of the most
common of these detectors is known as a
digeriminator. It ig a balanced cirenit so
adjusted that when the center frequency
alone is beinyg supplied to it, zero volts or
nearly so appears at the output. When the
frequency of the earrier shifts above the
eenter frequency, a voltage is produced at
the deteetor’s output. When the frequeney
of the carrier returns to and proceeds be-
low the center frequency, a voltage of op-
posite polarity is produced. This audio-fre-
queney voltagre is then fed to an audio-fre-
queney amplifier stage and, finally, into a
loudspeaker.

The more the frequeney deviates from
the eenter frequency, the more voltage is
generated in the output of the detector with
a consequent inerease in sound level. This
eannot be carried to extremes, however,
since the various amplifier stages in the
FM receiver are designed to accept a lim-
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ited mmount of this deviation. Also, if such
deviation were unlimited, stations whose
center frequencies are fairly close together
would interfere with one another because
of overlap at the extreme positive and nega-
tive points (above and below the center
frequency). The maximum legal limit of
deviation in each direction from center is
75 ke for commereial broaxdeast FM sta-
tions.

Selenium Rectifiers

Q. I've had a great deal of trouble with
selenium rectifiers burning out. The circuit
appears to be in good order so that there
should be no need for such failures in my
preamplifier. It is a home-built unit. J.
Meclntosh, St. Louis, Mo.

A. We have encountered many problems
with selenium rectifiers and have found
that the fault rarely lies with the rectifier.
These units are, unfortunately, not con-

cause of its mass, adding to the shortening
of record life. It is not difficult for a
manufacturer to make a pickup compliant
but it is far more of a -problem to so ar-
range the system that the moving parts
stop their motion instantly when the
modulation eeases. This ability of the mov-
ing elements in a pickup to cease their
motion immediately after the groove stops
imparting motion and to start moving again
when the groove again attempts to impart
motion is a measure of the damping of the
pickup.

Enclosure

Q. Will you please outline the steps neces-
sary for construeting a corner loudspeaker
enclosure? Morris Sherman, Sunland, Calif.

A, For most satisfactory performance, it
is desirable to have a volume of at least
five eubic feet. Larger volumes, of the or-
der of ten cubie feet, are to be preferred
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servatively rated. Thus, if the current you
expeet to pull through the unit is, let us
say 30 ma, it is advisable to use a selenium
rectifier with a1 maximum current rating of
45-50 ma. This should allow the unit to
run cooler and will therefore give longer
serviee. 1t would appear that excessive heat
is the destroyer of selenium reetifier units.
The unit should also have a voltage rating
of perhaps 40 per cent higher than the
voltage that will be applied to it. If a
larger safety faector than this is provided,
too mueh voltage will be lost in the unit
itself.

Many builders mount these rectifiers with
their plates in a horizontal plane, with the
machine screw vertieally oriented. When it
is mounted in this manner, the heat gen-
ernted by the lower plates is earried by
conduetion and convection to those above,
which plates, however, have already pro-
duced heat of their own, and the heat thus
added to them causes excessive heating
with a eonsequent shortening of rectifier
life. The units shoukl be mounted with the
plates vertieal and the mounting screw ori-
ented horizontally. This will keep any one
plate from transferring too much heat en-
ergy to its neighhors.

Compliance

Q. In discussions of the performance of
pickups, I’ve seen a great deal of refer-
ence to the term compliance. Will you
please explain what it means? IH. Weeks,
Detroit, Michigan.

A. When we speak of compliance, we are
referring to an aspeet of the performance
of a phonograph cartridge or pickup. It is
the ability of the moving parts of the ear-
tridge to move in accordance with the
force supplied to them via the undulations
of the groove walls. It is not a measure of
the frequency response ulthough it does
have some influence upon it. The more com-
pliant the system, the less is the energy
that must be expended in moving the ele-
ments of the pickup. When the undulations
of the groove try to move the assembly
little motion takes place if a pickup suf-
fers from poor eomplianee, and this puts
a strain on the record surface. Finally,
inertia will cause the arm to move instead.
The motion of the arm is more violent, he-
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sinee they give better loading and a ecor-
respondingly greater low-frequeney re-
sponse. Smuller volumes require a port be-
low the speuker; larger volumes do not.
Some of the manufacturers of speakers
and enclosures have prepared eharts which
show port sizes and locations suituble for
their reproducers.

Corner enclosures should be neither too
squat nor too tall and thin; either extreme
will produce unwanted resonances. The
speaker should be located iwell up from
the floor. The minimum height of the cabi-
net should be two feet. The insule walls
of the enclosure should be thoroughly
padded with a sound-absorbing material
such as Ozite or Kimsul.

The volume of a corner cabinet is given
by the equation V = ibeH, where b and ¢
are the legs of the right triangle which
form the base and I is the height of the
enclosure. Most enclosures are constructed
with a right isosceles triangle as the base.
In this ecase, V=% b2ll. If b and H are

(Continued on puge 81)
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Fig. 2. (A} Filter network with dual-channel om-
plifiers compared with (B) conventional cross-
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Hi-Fi Segregation

Second in the series “There Is No Hi-Finality.” Filter network and separate power ampli-
fiers for tweeter and woofer replace conventional crossover with gratifying hi-fi results.

T MaY BE THAT the hi-fi turnabout we aim to describe this
month may point to a trend. Or it may seemi to some of
you to be us neeessary as a hole in the head. But the

reader whose system we are about to embed in the striated
amber of this department’s vhetorie feels. on the contrary
and perhaps justitiably, that it hole there be, it is of the
hole-in-one variety. The point is that the subject reader.
owner of as fine a hi-fi rig as you will find east or west of
ol man river (as deseribed here in its davkling splendors
June. 1953) deeided rvecently to switeh from his conventional
dividing network to a filter-tvpe system, with an additional
power awplifier—all speakers aboard and intaet.

The filter network (Fig. 1) to which reader Crofford has
switehed contains in its system one preamplitier with
cathode-follower output stage for low output impedance;
high-impedanee filter network witk low- and high-frequeney
outputs: and the original 60-watt amplifier plus a newly-built
40-watt unit, A bloek diagram of the filter network system,
compared with a eonventional eressover, is seen in Fig. 2.

No Fractured Frequencies

The new network feeds to these amplifiers, each firted
with a Vo-megohm level eontrol at its input. Thix means you
ean adjust the level of the tweeter without using expensive
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T- or L-pads inserted in the speaker line to hold correet
impedance and create aural balanee. Sinee tweeters are fitted
with eomparatively fragile elements, and must necessarily
be kept within a maxintum peak of one or two watts (higher
power tweeters ean be had, but at higher cost)—the eross-
over should be arrunged so that the very high-frequeney nnit
(in a 3- or 4-way system) reproduces only the harmonies of
the upper tones: ealling for crossover at 5,000 eps. By and
large, the acoustie level of the harmonies is mueh smaller
than of the fundamentals, which is why the power rating
of the tweeter and mid-range amplifier is smaller than the
low-{requeney unit.

The high-frequeney section ean be handled with a low-
power stage and by the same (inverse) token, a high-power
output stage handles the mid- and low-frequeney range.
Then the two stages are put in halanee, and held so per-
manently.

Our reader reports that he thus achieves a eurrently “hot”
audio goal: not nearly stereophonie, obviously. hut a some-
thing approaching a souie stereo-sensory feeling is there.
And beeause the values of the components seen in the sehe-
matics, it is to be expected that neither tweeter nor woofer
nor mid-range will be likely to hreak up at their respeetive
ranges of frequeney. The filter network components have
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heen evaluated for adequate crossover operation in this
speaker system—neither too sharp nor too gradual—and
variable level coutrols are seen fitted to the early stages of
the power amplifiers, where good practice requires that they
should be. The interconnected array is shown in Fig. 3.

This eould mean that you ean play around with the speak-
ers, holding them strietly to a fixed relationship or, if you
will, ad-lib and improvise their response levels, depending on
program or source, or the state of your hearing.

Transient’s Fallout

1t seems that reader Crofford locked onto the dual-ampli-
fier, filter-network notion after a recent and lengthy bout
with some stereophonie recording sessions (as a recording
engineer with RCA Vietor.) From then on, he elaims that
his pleasure-trove of ultra-satistactory listening to his own
hi-fi system somehow hecame false to his ears. The specific
lack (to his newly stereo-sensitized perception) seemed to
be mostly in the capacity of his home system to cope with
transients: those leap-frog passages that are said to lend
color and rhythm and texture to the musie. Suddenly, what
he heard held not the old illusion of realism for him. The
quality of the output signals seemed somewhere along the
route to have hecome vitiated. Questions of complete equip-
ment replacement came to mind. But replace with what else
hetter? The eomponents in his hi-fi system certainly were as
good as the industry had to offer.

We learned about the changeover to dual-channel ampli-
fication when we checked with owner Crofford about some
inquiries sent in by readers, such as this one from L. B.
Gettman (Washington, D. C.) from which we quote, hlush
or no:
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Fig. 3 (obove). Dual omplifier system interconnected with

filter network (small chassis in foreground). Left, arroy of

60-wott low-frequency power omplifier with power supply;

right, 40-wott high-frequency orroy. Note two Mullord
EL34's on this power amplifier.

Fig. 4 (left). Mockup of loyout of components to guide cut-

ting of chossis. Note three UTC units (LS Series power trons-

former, Special Series filament transformer and choke). Tubé

sockets and test pins olong left rim. Tools shown: Greenlee

punches, clippers, pliers, socket wrench, metal files. Carton

upper left holds solder strips, used with Weller gun. Belden
reels hold #18 solid insulated conductor.

Fig. 5. Chassis cut-outs made by drilling holes in soft alumi-

num oalang perimeters of components, with Y%-inch hand

power drill. Pocket-knife cut along perforations to complete
openings.
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Fig. 6 (above). How wires are cable-tied. Use
waxed facing cord for loops around bundles of
related leads.

Fig. 7 (right). Bottom view of components as-
semblies, pre-wiring stage. Tube sockets, con-
trol, jocks, switches, fuses, transformers placed
fo require a minimum of wire. Allows neat and
compact in-line wiring, as in accepted broadcast
standards. Short lengths of contact-to-contact
wiring give maximum freedom from hum due
to ground loops,

“Your artieles in AT IOME WITII AUDIO are most interest-
ing and helpful to those of us who are planning initial high-
fideliry rigs or the modification of existing installations. My
only complaint is that you don’t have an article in cael issue
of Avpro.

“Sinee I am in the process of planning major changes in
my rig, your articles have been especially helpful. Of par
ticular note to me was your artiele in the June 1955 issue.

- Can you supply me with a parts list . . .”

This artiele got shaped up when reader Crofford told us
how he went about making fi-perfection more hi-perfeet.
Or, at least, he anticipated sueh a result, by a “modifieation

of existing installation,” as letter writer Gettman so aptly
puts it, above.

Kitchen (Floor) Mechanic

The Crofford kitehen is his hi-fi workshop and the floor
his workbeneh, Working with the malleable-grade aluminum
chassis, he avoided complicated tools, Cut-outs for the trans-
formers were made with a Y4-ineh hand power drill by per-
forating just inside perimeters and circumferences which he
first outlined in erayon around each ecomponent. arranged
loosely in mockup of the final layouts. (Figs. 4 and 5). He

Fig. 8. Schematic of separate power supply for 60-watt power amplifier. Val-
ves of all components are shown. V,, is actually located in amplifier chassis.
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used a heavy pocket knife {o cut along the drilled perfora-
tions to complete the openings. Areas for tube sockets and
Veetor turrets were cut out with Greenlee and Pioneer chas-
sis punches. The rough edges of each opening were then
filed smooth to their net sizes and so readied for fitting and
mounting the respective components.

The steps followed in “filling” the chassis ean he seen in
the photographs, Figs. 4, 5. 7 and 10. Although the wiring
is completely out of sight on the undersides of the four
chassis, the joh is a neat one, with cabled leads and bus-
bars. The procedure for eabling leads is indicated in Fig. 6.
All of it is therefore uncrowded and aceessible, not to sa
easily identifiable for tracing and cheeking purposes.

Fig. 10 (below). Some resistors in place,
solder-connected to Vector turrets. Fila-
ment wiring is kept snug to top and side
of chassis frame to avoid induced hum
in amplifier. Fig. 11 (upper right). Com-
pleted wiring of 60-watt low-frequency
amplifier on 12x 10 x 3 inch chassis.
Note bus-bar in power supply (left), se-
enium rectifier on stand-off insulator,
electrolytic capacitor, resistors mounted
vertically on Vector turrets. Coupling ca-
pacitors bridged from voltage amplifier
stage to output stage are clear of chassis
“floor” to minimize stray capacitance af-
fecting high-frequency response. Level
control in upper right corner. Fig. 12
(lower right). Completed 40-watt high-
frequency power amplifier on 12 x 7 » 3
inch chassis, with power supply. Wiring
procedure identical with bigger unit.

Schematic of 60-watt power amplifier, component values given. 40-watt
similar, but with one less 5V4GA and one less 4080 in power supply.

To fall into line with letter writer Gettman’s and other
similar requests, we now take space (elsewhere in the ar-
ticle) to list all the parts that went into the self-made
60-watt power amplifier and its separate power supply, as
seen in two schematies, Figs. 8 and 9. As to the new 40-watt
unit, that tweeter-nurser is twin to its elder brother except,
we are told, for one less 6080 high-current dual triode and
one less 5V4GA rectifier. Both arrays are shown, bottoms
up, in Figs. 11 and 12.

As to investment, the cost of the additional amplifier is
offset somewhat by the savings in the cost of the eonven-
tional erossover, which has been replaced by the filter net-

(Continued on page 74)
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Experiment |lI-The Beta-Tron

STAN WHITE"

An interesting, practical, and already-on-the-market application of feedback from the
speaker to the input of its driving amplifier, which can also be used with any tweeter
to provide electronic crossover network with separate drive for the two speakers.
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HE POWRTRON AMPLIFIER was first de-

seribed in AuDI0 EXGINEERING mag-

azine and was recently disenssed
again in the 3rd Audio .Anthology under
the title, “The White Powrtron Ampli-
tier.”” This article ineluded the first dis-
cussion of the dual-channel amplifier
(with eleetronic erossover networks pre-
eeding hoth amplifier channels) as a
method of reducing intermodulation dis-
tortion in audio systems. These two ideas,
introdueed over three vears ago by the
writer, have proven themselves and have
established a new trend in audio design.

The basie idea of the Powrtron was
that an aundio power amplifier should put
ont a eonstant-power signal regardless
of changes in frequency and irrespective
of shifts in loudspeaker impedances. The
cireuit employed diserete amonnts of
negarive enrrent feedback. Several peo-
ple have attempted to show that the vari-
ations in the damping factor eaused by
the additions of negative eurrent feed-
back has significance, but their efforts
have not been too fruitful.

All this is by way of introduction to
Experiment 111, a further development
of basie coneept of Powrtron. Without
going into the whole problem of audio
reproduction, let us hegin by agreeing
that we eannot hear power amplifiers.
It might be of inrerest to note that
power amplifiers eannot hear the resnlts
of their labors either. That is, there is
no mechanism within the power anpli-
fier to correet for faulty speaker per-
formanee. Not only that, but the speaker
does mischievous things to the amplifier
to snarl up the amplifier’s attempts at
correeting itself. Let me explain this by
pointing ont that in order to eonvert
a voltage signal (no power) to a power
signal (voltage x eurrent) requires am-
plifieation. whieh in turn has to result
in distortion, Feedback is a method of
redueing the distortion eaused by am-
plification (in this case power amplifica-
tien).! Until Powrtron, the various kinds
of fredback assumed passive conditions
heyvond the amplifier, and with the
Powrtrou experiment we were able to

Stan White, Inc., 725 So. La Salle

St., Chicago 5, Il
1 See Olson’s “Iilements of Acoustieal
Engineering” p. 158-159.

Fig. 1. Schematic of the White Beta-Tron amplifier as connected to its feedback
tweeter. For use with other tweeters, the feedback circuit is simply shorted to ground.
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see that the erossover networks and
speaker loads effected the feedback loops
around the amplifier ereating a new kind
of distortion not theretofore analyzed.

In Experiment ITL we propose to show
that the distortion created in the electri-
cal power phase of audio reproduction
1= m itself without significanee. To re-
peat. we eannot hear an amplifier. The
important consideration we reeall from
Experiment I is that the acoustical wave-
form radiated from the speaker system
be a transformed replica of the voltage
waveform presented to the input of the
power amplifier. We thercfore propose
to throw away all feedback loops around
the power amplitier and go one step
further and employ a feedhaek loop
whielt controls the speaker. Ordinary
amplifiers drive the speaker. but eannot
correet. speaker defeets. With Ixperi
ment IIT we propose to countrol the mo-
tion of a speaker through a motion-
sensing coil, and thereby create a new
world of sound.

Thi~ experiment is designed to show
that motional feedback is superior to or-
dinary feedback methods, and that hy
incorporating the tweeter into the am-
plifier a better unified whole is obtained.

The system will eomprise a bass am-
plifier, a high-frequeney amplifier, bass
speaker(s), a tweeter with isolated mo-
tion-sensing coil, an electronic crossover
network, and a sound source. The con-
clusion of the experiment will be deter-
mined by comparing this system with
ordinary systems and assaying the re-
sults.

Figure 1 shows a schematic of the
Beta-Tron amplifier-speaker svstem, in-
cluding power supply and electronie
filter network. The amplifier eontains a
eross-coupled phase splitter coupled to
beam power output tubes, and has sev-
eral phase correcting networks seattered
throughout the system. However, if the
values as shown are emiployed, the cireuit
is extremely stable and requires no spe-
cial parts (close toleranee) other than
the output transformer, and the Beta-
Tron tweeter.

The amplifier itself has a good fre-
quency response. being flat from 1.000
to 200.000 cps, but when used in eon-
Junction with the Beta-Tron tweeter the
response on the top end inereases to
500.000 eps, or 50,000-cps square waves.
The Beta-Tron tweeter responds acous-
tieally to 30,000 cps,” but will not radiate

AUDIO e MAY, 1956

Fig.4. (Right, above)
Underside of the
amplifier is ex-
tremely simple and
compact.

Fig. 5. (Right, be-
low) Top view of
the amplifier with
the cover removed.

beyond that because of limitations of
cone materials. The Beta-Tron system
employs a motional feedback loop, with
a motion-sensing coil located in the Beta-
Tron tweeter. A phase correcting net-
work, Z, is located in the tweeter. Care
must be taken to ensure that the proper
phase relations are maintained when
connecting the tweeter to the amplifier,
the sensing coil must present negative
feedback to the system, or osecillation
will oceur.

To connect the Beta-Tron to an exist-
ing system, plug the output of the pre-
amplifier into J,, the input to the Beta-
Tron. Connect the Beta-Tron tweeter to
the Beta-Tron amplifier, conneet the
input of the ordinary amplifier to the
output J, of the Beta-Tron amplifier
and its output to the bass speaker. The
length of cord between the tweeter and
amplifier is not ecritieal (keep below
500 ft.) and the separate controls R,,
and R,, permit independent adjustment
of the levels of bass speaker and tweeter.

The advantages of the Beta-Tron sys-
tem over conventional systems are legion.
We saw in Experiment II that dual-

2 See G. A. Briggs in Loudspeakers—
the Why & Iow of Good Reproduction
(tth Edition).

Fig. 2. External
appearance of the
Beta-Tron ampli-
fier shows the
separate controls
for bass and tre-
ble speakers.

WWW _ akmerieaniadimhictary com

channel amplifiers are superior te or-
dinary awmplitiers, the reasons being
about the same as the reasons for using
woofer and tweeter combinations as
against single general purpose speakers.
Intermodulation is reduced to zero, ac-
cording to standard methods of testing.
Harmonie distortion is greatly reduced,
and in any comparison hetween elec-
tronic crossover vs. standard crossover
systemns, the eleetronie erossover is, in
the writer’s opinion. definitely superior.

Of course, the Beta-Tron may he used
with any system and for those who do
not wish to take advantage of the Beta-
Tron tweeter and merely wish to use the
electronic crossover feature, the eircuit
may be easily modified to ordinary types
of feedback systems by shorting ter-
minals 2 and 3 on the output plug. The
erossover point in the Beta-Tron is 2.000

(Continued on page 74)

Fig. 3. The feedback tweeter resembles
any 5-inch cone unit except for the rela-
tively large housing.
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What Makes a Woofer?

SAUL ). WHITE*

Describing a new speaker having high com-
pliance, low mass, and inherent damping

HAT 18 A WoOFer? The term orig-

inated as a slang or colloquialism

deseribing the tone character of
the bass end of a reproducing system.
When two-way speaker systems were
first introduced to motion pieture thea-
tres nearly three decades ago, the con-
tribution of the low-frequency lound-
speaker was referred to as “woof.” A
system with good bass response had lots
of “woof.” The speaker handling this
low registry was naturally referred to
as a woofer.

Tmprovements of our arts and sciences
create a continual demand for new terms.
At first the term woofer was a special
technical expression without any digni-
fied professional standing. But through
the spread of the audio art, the name has
been adopted by the engineer and lay-
man and it is today well defined and
well aceepted. The term has foree and
color. Sinilar words such as tweeter,
wow, squacker, cornerless-corner, birdies,
and so on, will conduce to expand our
technology and love of high fidelity to
the multitudes with understanding and
precision.

What makes a good woofer? How is
it distinguished from a general-purpose
or wide-range speaker? Actually any
single wide-range speaker should pro-
vide for the same hass characteristics as
would he expected from a woofer. The
main difference being in the output at
the top end of the woofer response.
where it may or may not eutoff slowly
somewhere bhetween 1000 and 3000 «¢ps
depending upon the weight or mass re-
actanee of the moving system. Thus most
conventional woofers employ heavy
cones and large voice coils so as to in-
herently attenuate their high-frequeney
output. It would appear that the only
justification for the promotion of a
woofer is that the high end has been
sloughed off.

The writer takes a diametrieally oppo-
site point of view, and will show that
a high-mass moving system has many
attending evils, such as low conversion
efficiency which may be restored in some
cases by extraordinarily large magnets
which, in effect, penalizes the purchaser

Chief Engineer, Racon Electric Co.,
Inc., 1261 Broadway, New York 1, N. Y.
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Fig. 1. 15-in. woofer having high com-

pliance cone, with plastic foam surround.
Resonant frequency is 24 cps.

in cost; poor transient response; failure
to achieve inherent damping showing up
as unnecessarily high mechanieal “Q”;
and finally failure of the speaker to
benefit from the high damping faetor in
the better quality amplifiers.

The writer will deseribe a woofer con-
ceived on the principles of low mass,
high compliance and self damping.

Equivalent Mechanical Circuit

The mechanieal impedance which in-
volves mass and compliance is of great
importance in a direct radiator at very
low frequencies, particularly as it effects
hangover and non-linear distortion.

Figure 2 shows the equivalent cireuit
as a simple series resonant circuit in
which M, is the mass of the moving sys-
tem; 3, is the mass of the air set in
motion; C, is the complianee of the mov-
ing system; R, is the resistive component
of the compliance; R, is the resistive fae-
tor of the air set in motion. Both M,
and R, are dependent upon frequency
and are fixed in range of values by the
diameter of the cone. For large ampli-
tudes of vibration as at low frequencies,
the complianece C, must be large. The re-
actance of the mass 3, should be small
for cfficient transfer into acoustic en-

WWW akhrerieaniadiahistary com

ergy, and the smaller this mass, the
smaller may be the damping component
R, for any given value of efficieney.
M, C, and R, are at the control of the
designer. A gain in performance at low
frequencies can be realized if 3/, is small,
(i.e.,, a lightweight moving system), be-
cause then R, may also be small, for a
given decay modulus, both factors work-
ing in the direction of higher conversion
efficiency. It may also be looked at in
another light where for the same effi-
cieney, we ean design for higher damp-
ing R, by redneing the mass 3, Any
increase in damping reduces the self-
oscillatory tendency of the system, thus
minimizing hangover and creates a
smoother response.

Lowest Frequencies

To reproduce frequencies within the
first two octaves of human hearing (20—
80 eps), the loudspeaker, as a direct
radiator. must have a combination of
three characteristies: first, a large diam-
eter; sccond, a large cone movement;
third, a low fundamental resonance.
Smooth low-frequency output is achieved
when the air volume displacement be-
comes proportionally large (at square
law rate) as frequency is lowered. This
will result if the cone area and cone
excursion are large. Because of the in-
verse square law relationship between
axial motion and frequency, it is today
not mechanically possible to provide for
the necessary large excursions at fre-
queneies below about 50 cps, for direct
radiators. For instance, to produce 50
eps, at one watt acoustic output from a
15-inch speaker in an infinite baffle, the

Fig. 2. Equivalent circuit at very low
frequencies.
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HIGH-FIDELITY TURNTABLES

the
PRESTO

rouelte

Professional performance standards combined
with maximum simplicity of operation. Beauti.
fully machined 12” or 16” cast aluminum wrn.
tables for super-smooth, rumble-free operation.
Choice of heavy-duty four-pole motor or
hysteresis synchronous motor to meet all re-
quirements in speed accuracy. Three-idler drive
system with interchangeable idler wheels mini-
mizes wear. Single-flick shift, operated in one
plane, selects 33Y5, 45 or 78.26 r.p.m. speeds
and shuts off motor.

Model T-18, 12" turntoble, four-pole motor $ 66.00
Model T-18H, 12" 1urntoble, hysteresis motor 117.00
Model T-68, 16” turntoble, four-pole motor 87.00
Model T-68H, 16” turntoble, hysteresis motor 147.00

TAPE RECORDING and PLAYBACK EQUIPMENT

PRESTO R-11 Series

Professional Tape Recorders

The ultimate in recorder-reproducer units. Three full-track
heads. Tape speeds 15 and 7% ips, with others on special
order. Reels sizes 10%2” or 7”. Exclusive capstan drive
with hysteresis motor. Torque-type reel motors. Solenoid-
operated, self-adjusting brakes. Variable fast-speed control.
Wired for remote control.

Model R-11 tape fransport mechanism {chassis anly) $ 775.00
Model R-11 in carrying case. 827.00
Model SR-11 recording console {includes R-11 mechanism,

A-901 amplifier and CC-2 studio console) 1250.00
Model SA-5 remote tontrol switch. 40.00

PRESTO SR-27 Tape Recorder

A moderately priced tape recorder for professional and
home use. Consists of R-27 tape transport mechanism and
A-920B amplifier. Three separate heads. Three-motor
drive, including hysteresis capstan motor. Tape speeds
15 and 7% ips, plus fast forward and rewind. Reel sizes
up to 8“. 10-watt amplifier has two built-in speakers
and controls.

Model SR-27 complete in two portoble carrying cases $588.00

PRESTO Long-Playing

Tape ReproducCer forBackground Music
8 hours continuous playback from 14” reels with dual-
track operation at 3% ips. Fool-proof, trouble-free,
economical. Complete assembly includes PB-17A tape
playback mechanism, A-904 preamplifier and CC-4
(horizontal) cahinec*. Complete $996.00

*Cabinets for vertical mounting available

S 6 0 5 0 0.0 0 0.8 8 0% 00000 00 0 0 0000000000000
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DISC RECORDING EQUIPMENT

New Functionally designed with-
PRESTO t h out mechanical or electronic

K-11 “gingerbread” . .. precision-
engineered without com-
promise...massively
constructed without econo-
mizing on components and
machined parts . . . custom-
built without short-cuts . . .
quality-controlled without
fail . . . THAT'S the Presto
Look — result of a quarter
century’s experience as
America’s leading manu-
facturer of tape and disc
recording equipment.

PRESTO
LOOK...

different where
it counts

Three-Speed
Disc Recorder

Ideal for home or semi-professional use. Three-
spced operation without adapters. PRESTO
cutter head for both standard groove (110-line
pitch) and microgroove (220.line pitch). Re-.
cords dises up o 13%4” diameter. Comprises the
popular T-18 Turntable, recording and playhack
amplifiers, high-fidelity pickup with turnover
cartridge, and two speakers (woofer and
tweeter) mounted in cover of carrying case.
Separate microphone and radio inputs. mon-
itor jack, leve! indicating meter and recording
equalizer also featured.

TAPE RECORDER AMPLIFIERS

PRESTO A-900-5, A-901
and A-920 Amplifiers

Designed (o complement PRESTO tape recorders. A-900-5
has separate record and playback channels, three-micro-
phone input, 250-ohm low-level mixer, illuminated VU
meter, and 500-ohm output with +20 db maximum power.
A-901 is'similar (0 A-900 except for single 500-ohm trans-
former input instead of mike inputs. A-920 is more
compact, has both microphone and playback preamplifiers,
single 250-ohm mike input, 10 watts power output into 15
ohms with provision for 500-ohm output ac 0 db, plus
two small, buile-in speakers.

Model K-11, complete with four-pole motor $396.00
Model K-11, complete with hysteresis motor 445.00
Recorder mechanism only, with four-pole motor 210.00
Recorder mechanism only, with hysteresis motor 259.00

L I I I I e A I I I N T

RECORDING DISCS

PRESTO Green, Brown,

White and Orange Labels

for Instantaneous Record-

ing. Single and Double-

Sided Masters.

The perfect disc for every recording need.
Optimum performance combined with highest
permanence. Made to conform with rigid

PRESTO standards and quality-controlled at Model A-900-5, for rack mounting $388.00
every step. Model A-901, for rock mounting 350.00
Also available from PRESTO — a complete line of Model A-920, for rock mounting 309.00

L e I T T S S S

sapphire and stellite cutting and playback needles. (Each supplied in carrying case for $15.00 extra.)

Export Division:

25 Warren Street, New York 7. N.Y.
Canadian Division:
Instantaneous Recording Service,
42 Lombard Street, Toronto

RECORDING CORPORATION

PARAMUS, NEW JERSEY
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cone would he required to travel 0.4
mches peak to peak, whieh is within the
range of some existing designs. But at
25 ¢ps a cone travel of 1.6 inches peak to
peak is required for the sime acoustie
output.! Such large exeursions ave not
available in any speaker manufaetured
today.

Because the eone cannot travel through
these large axial distances, the radiation
resistance falls off with a loss in acoustie
output. Thisx may be offset to some extent
hy keeping the resonant frequeney as
low in value as possible where speaker
sensitivity is at a maximum. In other
words, the loss due to insutlieient atmos-
pherie loading is offset by large cone ex-
eursion in the neighborhood of resonanece
where the maximum air volume displace-
ment occeurs. It follows that reasonably
linear output at 20 e¢ps is not available
(for a direct radiator in an infinite baf-
fie) unless the resonant frequenev is no
higher than 25 eps.

To achieve a proper low resonant fre-

! Interpolated from Olson: Elements
of Acoustic Engineering, 1st Ed. pg. 115.

quency, it is essential that the stiffuess
of the flexible supports of the cone—
that is, the eorrugations of the eone rim
and the centering spider—be redueed to
a minimum to lower the meehanical re-
straints against large axial vibration.
This resonance is a funetion of the mass
reactanee of the moving eone and voiee
coil and its stiffness impedance. Inereas-
ing the mass in order to lower the reso-
nant frequeney is objectionable because
it reduces conversion efficieney and inter-
feres with good transient response as will
he shown later. Efficient conversion of
eleetrieal energy into aeoustic energy
dictates the use of a lightweight moving
system in order that only the smallest
portion of the eleetrical energy will be
expended in overcoming the inherent
inertia of the vibrating system.

Resonant Frequency

Below the fundamental resonance,
the speaker is stiffness controlled, that
is, the flexing of the cone takes place
aguinst high meehanieal impedance. Fur-
ther, since the radiation resistance of the

ADJ. SCREW
GRAVITY COMP,

VOICE COIL —3

400

SHADOWGRAPH
SCREEN

SPIDER

350

300

250 -

150 ]

DISPLACEMENT IN INCHES

8 2 16 20 24 28

32 36 40 44 48 52 56

FORCE IN OUNCES —

W

Fig. 3. Force vs. Displacement curve for the Racon high-compliance 15-in. woofer,

shown in solid line. The dotted curve was taken on a conventional woofer having

edge compliance in the form of rolls or corrugations integral with the cone. The

mechanical illustration represents the general method for obtaining the Force/

Displacement relationship for the mechanical portion of the moving system. The

adjusting screw is used to cancel the effect of gravity on the cone and the test
apparatus before applying the weights (W),
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atmosphere is proportional to the square
ot the frequeney, the sensitivity will dis-
appear very rapidly below this resonant
point. Iligh harmonie produetion and
non-linearity develop in this region. For
a given eone diameter, the only remain-
ing attack for lowering resonanee and
distortion, is to inerease the compliance
or freedom of the cone. However, ulti
mately even the hest types of suspension
become non-linear with the development
of high orders of distortion. (See Fig. 3)
natural resonance sufficiently low. would

It would appear then, that making the
natural resonance sutficiently low, would
automatically involve the maximum com
pliance and presumably permit linear
operation to some frequeney just below
resonanee if enclosed in a suitable baftle
or cabinet.

Just how mass and stiffness (the recip-
rocal of compliance) affeets the resonant
frequeney is shown by the relationship:

i |8
f‘—,?.'t TI

where
f, = fundamental resonant frequeney
8 = stiffness (eentimeters per dyne)
M =Mass (grams)

Sinee in the interest of efficieney and
good transient response, the mass should
be held at a given minimum value, the
stitfiness § must be reduced (i.e. inerease
compliance) in order to obtain a low
resonant frequency. But the square law
relationship indieates that this compli-
anee must be incereased by large amounts.
In order to reduce the resonanee by one
octave, keeping the mass constant, the
compliance must be inereased by a factor
of four. This taxes the skill of the loud-
speaker designer and calls for unusual
ingennity since mechanical stability
and eost must be considered, factors
whieh are all too important.

In the woofer illustrated in Fig. 1, a
remarkable increase in compliance has
been obtained by discarding the usual
corrugations at the rim of the eone. In-
stead the piston portion of the cone is
suspended from a ring of special plastie
foam whieh has great flexibility and
allows large axial motion before mechan-
ical restrietion is encountered. Funda-
mental resonance has been set at 24 eps
which represents the lowest useful fre-
queney without sacrificing stability. Fur-
ther reduction of fundamental resonanee
would probably inerease cost. Laboratory
models have been eonstrueted with a res-
onant frequeney as low as 4 eps. but
this is mere interesting experimentally
than for general use.

Somewhere between 600 and 1000 eps
the conventional speaker is characterized
by severe peaks and dips due to sound
waves travelling through the body of the
cone to the rim or supporting basket
and then being retlected baek into the

(Continued on page 79)
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After two years in the laboratory, the JBL Signature Mode! 075 High Fre-
quency Precision Transducer has been perfected and is now ready for re-
lease. The organization which has advanced the art of high fidelity music
reproduction with such innovations as the Koustical Lens and The Hartfield,
now introduces the Ring Radiator. In the 075, a ring radiates sound energy
into the annular throat of an exponentially-tapered, solid aluminum horn.
When you add the JBL Signature 075 to your system, you get brilliant, dis-
tortion-free, smooth response from 2500 cps on up. The further advantages
of the ring radiator are discussed in detail in Bulletin SB1003HF. For your
free copy write to James B. Lansing Sound, Inc., 2439 Fletcher Drive, Los
Angeles 39, California.

wltimate choice of the nudio sophisticate
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THE N2500

The 075 balance
perfectly with Ji
Signature Extent
Range Speakers
such as the

0130 and D123.

DIVIDING NETWO

effects smooth,
indetectable
crossover betwet
the 075 and cone
speaker. An
attenuator,
connected to the
network by a cal
provides a mean
for balancing the
volume level
between the two
driving units.
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Transistor Bias Stabilization

PAUL PENFIELD, JR.*

In two parts—Part |

Intelligent design of transistor amplifiers demands that the designer
provide adequate bias stabilization to minimize temperature effects.

SUBJECT OF PARAMOUNT INTEREST to

transistor amplifier designers is ade-

quate biasing. In order for a tran-
sistor to operate properly as an ampli-
fier, it must be presented with the proper
d.c. bias conditions. In this respeet it is
similar to a vacuum tube, which also re-
quires correct d.c. bias to function prop-
erly.

Also like normal vacuum tubes, the
transistor has parameters which vary
when the d.c. bias conditions change. In
a normal triode, for example, a deerease
in grid-to-plate transconductance is
caused by a decrease in plate voltage.
In a similar way, transistor parameters
vary with operating point—sometimes
drastically. Normally transistor parame-
ter changes are determined as functions
of the d.c. emitter current, and the d.c.
collector-to-base voltage. Sheal shows
curves of the h-parameter variations
with both emitter current and collector
voltage for typical fused-junction tran-
sistors—in most cases the parameters
change by factors of two or more in the
range of emitter current between 0.1 ma
and 5 ma, and by similar factors with
changes in collector voltage from 100
mv to 10 v.

A transistor amplifier designer wants
to place his transistor at a eertain oper-
ating point, and wants it to stay there.
If the d.c. biases change, the small-
signal a.e. parameters change, and his
amplifier changes aceordingly. Unlike
vacuum tubes, transistors tend to wan-
der from their original bias points when
put in amplifier stages, as the tempera-
ture changes. The reasons for this are
quite easy to see.

A transistor is normally placed so that
the collector-to-base junction is biased
backwards—that is, little current flows.
To a first approximation, the current
that does flow is made up of two parts:
one part proportional to the emitter cur-
rent, due to normal transistor action,
with a constant of proportionality called
a. The other part is a temperature-de-
pendent reverse leakage current. This
current, known as the collector cutoff

* 752 Lakeside, Birmingham, Mich.
* *

1T, E. Shea, Transistor Audio Ampli-
fiers. Wiley, New York, 1955, p. 18.
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Fig. 1. Circuit used in example. See text.

current, is roughly independent of col-
lector-to-base voltage, hut increases ex-
ponentially with temperature—doubling
every 10 or 11 degrees centigrade. De-
pending on the particular circuit in
which the transistor is used, however,
an imcrease in collector cutoff current
can produce a net change in collector
current many times the increase in cut-
oft current.

It is true that transistor parameters
do ehange somewhat with temperature.
However, when instability or unwanted
changes in operating gain, impedances,
ete.,, are noticed with changes in tem-
perature, it is more likely that the
trouble is caused by tbe attendant change
in d.e. bias point, rather than the change
in temperature direetly. It is most im-
portant to stabilize the d.e. operating
point adequately—after that is done,
transistor amplifiers will work without
undue difficulty over wide temperature
ranges.

If an amplifier stage that is not stabil-
ized properly is operated at an increas-
ing temperature, the inecreasing cutoff
current may increase the collector cur-
rent so that the transistor- parameters
are changed significantly, or may, if the
trouble is serious, push the transistor
into saturation, where no amplification
at all is possible. The trouble is espe-
cially severe in low-level amplifiers,
where the normal collector current may
be set not far from 100 microamperes.
Some present-day low-power transistors
have cutoff currents of 9 mieroamperes
or so, although most are better than this.
If this transistor were operated in a
eirenit whieh changed the collector eur-
rent 10 times the change in cutoff cur-
rent, then a five degree change in tem-
perature would cause an increase of col-
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lector current of 37 ma—over one-third
the low-level quiescent point. Another
ten degree rise in temperature, and the
normal eurrent would be literally lost
under the action of the cutoff current.

Importance of Bias Stabilization

This example should suffice to prove
to the reader the worth of adequate bias
stabilization for transistor amplifiers.
Fortunately the stabilization of a stage
can be put in mathematieal form, where-
upon it is not difficult to determine what
eircuit values shvuld be used for ade-
quate stabilization. An inerease in sta-
bilization, incidently, is usually accom-
panied by an increase of power dissi-
pated in the bias resistors, so that in
each case a compromise must be worked
out between adequate stabilization,
power requirements, and loss of signal
due to shunting by bias resistors. In
order to make this compromise intelli-
gently, the designer must know how the
stabilization criteria are derived.

A Typical Example

Consider the amplifier stage shown in
Fig. 1. Only the d.c. components are
shown—for instance, ecapacitors are
omitted, since they will pass no de.
The resistors R,, R,, R;, and R, may be
in any form—they may represent the
resistanee of transformer windings, for
instance.

We will derive mathematically the
effeet which a small change in cutoff
current will have upon the collector cur-
rent. We will define a stability criterion
8§ whieh merely stands for the ratio of
the change in collector current to the
change in cutoff current which causes
it—or just (i‘f ) The lower the value

dig,
of this factor, the more stable is the
stage—that is, the less effect will a tem-
perature-caused change in i, have upon
i,. With the assumptions we make in this
article, the value for S will always be
greater than one. Upon closer examina-
tion (in Part IT) we will see that this is
not always true.

In order to define § we must derive a
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superior performance!

/w ’0
For clean amplification, low distortion and abundant power no other amplifier

compares with the McIntosh—long the standard of high fidelity excellence. The
fundamentally-different McIntosh circuit delivers amplification within 0.4% of
theoretical perfection. Nothing is added to or taken from the input signal. The re-
sult: a realism, clarity and listening quality without “fatigue” caused when tones

are lost, distorted or intermixed within an amplifier. There are more plus values
with the McIntosh. Hear it at your dealer’s.

Distortion: 1/3% Harmonic and 1/2% IM, even at full rated output, from 20 to
20,000 c.p.s. Power: 30 watts continuous, 60 watts peak (for Model MC-30); 60 watts
continuous, 120 watts peak (for Model MC-60).

Frequency Response: 20 to 20,000 c.ps. =0.1 db at full rated output. 10 to 100,000
cps. £10 db at one-half rated output. High efficiency of the Mclntosh circuit
means longer life, less heat dissipation and less power consumption for greater output.
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mathematieal expression for i, in terms
of the constants of the circuit plus f,,.
In order to simplyfy the analysis, we
will make the following two assump-
tions ;

(1) The transistor is being operated in
a region in which the collector volt-
age has no infiuence on the collector
current. This implies not only that
we are operating in the normal
operating range and that we never
go out of that range, but also that
the output impedance of the stage
is infinite, Although this is not true,
it is quite a gooud approximation for
simple circuits using good quality
modern transistors.
The value of base-to-emitter voltage
is zero. Again this is not true, but
in most cases dealing with low-level
amplifiers using modern transistors,
this approximation is quite true.

A more eomplete analysis will be made
next month which takes into aecount
deviations {rom these two conditions.
Iowever the formulas obtained this
month are sufficiently accurate for most
purposes,

Again referring to Fig. 1, we have the
following eonditions imposed by the eir-
cuit :

(2)

R, =i R, (1)

(Assuming that base-emitter voltage is
equal to 0)

R+ iRy +i,R,=E (2)
=iyt i (3)
iy =iy g )
=it (5)

In addition we have the transistor equa-
tion mentioned above:

(6)
which assumes that the collector current
is independent of the collector voltage.
In Egs. (1) to (6), the currents are as
labeled in Fig. 1. These six equations are
sufficient to eliminate the five unwanted
variables i, . 1, t5, and 7;, leaving one
equation relating i, i, @, and the vari-
ous circuit eonstants R,, R,, R;, R,, and
E. This relation, setting i, all by itself
on one side, is:

te =W, + g

R
R,+R,+R‘+(1—{'>(RN+R,)
2

= —

_ - —
(I-«)R,+R,+R, + AT’(R,+R,)
2

Ry

0'{

Rs [

Re

-

1l

R2 Ry

WYY

Fig. 2. A general bias diagram, which

can be specialized into a number of

practical circuits by appropriately select-

ing the resistance values and placing the
voltage sources.
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feo +
oF
(7)

—
(1 -a)R,+R,+R‘+(ki>(I?J.+R,)
2

Thus, considering F to bhe a constant
and varying i., by a small amount dig,,
we get a ecorresponding change in col-
lector cwrrent di,. The stability factor
S, which is equal to (di./di.,), is

S=1+
(73
: (8)

id
(1-a)R,+ R, + R, + (1‘,')(R3+R,)
2

Remembering that « is a number a
little less than one for most modern
junction transistors, we can replace « by
1 in the expression for § and arrive at
a little simpler expression:

R
1+ g

i i —
l.',+R$~—<ﬁ!)(R; +R,)
2

This approximate value for S will be
greater than the actual value by a small
amount—and may be used conveniently
in design work as an approximation, with
the assurance that the actunal stability
will be slightly hetter—not worse.

By varying the values for R,, R,, R,
and R, the values of S may be changed
at will. In order to prevent excessive
shunting of the a.c. signal the values of
R; and R, want to be large—but as can
be seen from kq. (8), this produces a
large value for S. Similarly, raising R,
to lower § will provide a.c. degeneration
unless the resistor is adequately by-
passed. And in any event the values of
the resistors must be such as to bias the
transistor at the correct point. The de-
signer is likely to run into the need for
a compromise in the selection of suitable
resistors—and mniust select the proper
eircuit values econsidering all relevant
factors—one of which is the need for
adequate stabilization.

A More Universal Formula

The reader should now appreciate that
designing a stable amplifier which will
not drift upon temperature changes, and
which will have the proper gain at the
proper battery power, is not an easy
matter. It is necessary to have at one’s
disposal formulas for stability for vari-
ous bias network configurations, so as to
select in each case the particular net-
work most appropriate. The chart on
page 41 gives formulas for § and ap-
proximate formulas (neglecting the dif-
ference hetween @ and 1) for each bias
configuration shown. The method used in
deriving the chart will be explained,
sinee an understanding of it is necessary
for intelligent use of the formulas pre-
sented.

Note, first of all, that in the example
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Fig. 3. Popular 2-battery bias circuit can
be had by specializing various resist-
ances in Fig. 2.

we went through before, the value of E
did not enter into the final value for S.
This is beecause we imagined K held con-
stant as we varied i, Thus any value of
E consistent with our desire to have the
transistor hiased at the proper point
could he used, and our stability formula
would remain unchanged. Similarly, ad-
ditional eonstant-voltage batteries could
have been inserted in any of the other
branches of Fig. 1 and the resulting
formula for S would not have been af-
feeted. This suggests that in deriving
formulas for S, we can ignore constant
terms like the battery voltage E in Fig.
1. Such is indeed the ecase, and from
now on we will ignore these batteries
while deriving equations—and then will
put the batteries baek in, to deseribe cer-
tain speeific eases. In this way, we can
derive formulas for S on the basis of the
surrounding cireuit configuration alone
—and these will be valid for perhaps
two or three different positions of bias
batteries, so long as the external re-
sistors remain unmoved.

Of course the transistor must be bi-
ased in the normal operating region—
that is where the collector voltage has
little effect on the collector current—
for the formulas to be valid at all. But
two or three different battery locations,
using perhaps two batteries or more,
may provide this correct bias, and the
value of S will not depend on the actual
battery voltage.

A large number of ecircuit configura-
tions ean be expressed as special cases
of the cireuit shown in Fig. 2. The cir-
cuit of Fig. 1, for example, is a special
case of Fig. 2—with R; and R, equal to
0. Similarly. a very popular two-battery
bias cirenit (Fig. 3) is a special case of
Fig. 2, with R;, R, and R, equal to 0,
and R, equal to >, and with the bias
hatteries moved about somewhat. Figure
4 shows a practical amplifier cireuit,
whose d.c. bias circuit is a special case of
Fig. 2, with R,=1000, R,=4700, R,=
30,100, R, = 1700, R; =0, and R, =0. For
the reason that most popular configura-
tions ean he expressed as special cases of
Fig. 2, we will derive the formula for §
for this case, and then make appropriate
changes to obtain formulas for § for
special cases. Analyzing the circuit of
Fig. 2, we obtain, after a somewhat
lengthy argument, a value for S, as in
Eq. (10):
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Just as Schubert’s “Unfinished Symphony” bridges the classical and romantic
to provide form for orchestral tonal portraiture . . . so AMI creates the long-
sought transition from scparate to assembled components.

AMI, whose end is magnificent music, eliminates the uncertainties and hazards
of investment in the many separate components that require technical skill,
time and patience to assemble.

This is accomplished by beginning with predictable performance.. . . by assembling,
matching and interbalancing each of the very same custom componcents that
the most knowing high-fidelity enthusiast would himself select were he to build
his own sound system.

Nor is AMI console cabinetry merely a means of housing truly distinguished
components . . . far more than that . . . AMI console cabinetry is itself an integral
part of the sound system . . . a superior acoustical chamber.

Not inexpensive, of course . . . yet it would be extravagance to pay less.

AM-FM Tuner; exclusive three-way horn system for virtually distortion-free reproduction:
with a frequency-dividing network feeding each horn only that tonal segment it handles best.
20-watt  amplifier; preamplification; variable reluctance cartridge; 3-speed inter-mix
changer; fine furniture cabinetry in light and dark mahogany with accents of gleaming brass;
one-piece or two-piece design—Mark 11 illustrated, Mark IV and Mark V with same
3-way horn system enclosure for wall placement.

For the name of

[= ]
our nearest dealer,
e Jrco eoraled

1500 Union Avenue, S.E.
Grand Rapids 2, Mich.

Member, Institute of High-Fidelity Manufacturers

oF '3

DESIGNERS, ENGINEERS and MANUFACTURERS of Ll,;.("l'l{()-.\H.('H.\.\'l(f.\l. .\ILA‘SI(I;\L INSTRUMENTS SINCE 1909
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Fig. 4. A practical stage which can be

put into the form of Fig. 2 for calculating

the bias stability, which happens to be
equal to 2.96.

S=1+
(1-a)

assuming as hetore that the colleetor
voltage has no effeet on the eollector cur-
rent, and that the emitter eurrent has no
effeet on the emitter voltage.* Note that
the value of R, does not appear in the
formula. This is consistent with our as-
sumption that the collector voltage does
not affeet the collector current. Of course
in practiee if a high value of I, were
used. we would be likely to run the tran-
sistor out of the region in which this
assumption is valid—and Eq. (10) would
no longer hold.

By negleeting the difference between
a and 1 we obtain an approximate for-
mula for §':

R
5 (et B) + R+ R
Sy’ (11)

R
R,+R,+ I,’- (R, +R,)
Yo

As expected, this formula is quite a bit
simpler than Eq. (10), and is slightly
higher in value—so the error is on the
safe side. It can be used in practieal
cases more easily than the full equation.

Referring to Table I on page 40,
notice that the top figure and formulas
correspond to the general case we just
described. Below this are eight popular
single-battery bias configurations, each
made by speeializing certain values of
cirenit parameters in Fig. 2 to either 0
or ©, as noted in eaeli ease. Since the
value of R, never enters into the for-
mula, it is left in in all cases—although
its value could perfectly well be 0.

A number of interesting things can be
seen from a study of the chart. First of
all, Case 9 shows the worst stability. In-
deed the “approximate” case. negleeting
(1-a) yields a value of § equal to in-
finity—elearly this approximation is not

2 The condition that the emitter-base
voltage be constant, rather than zero, is
a little less striet. A zero value is not
necessary, sinee a constant value will not
change (di,/dig,).
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R, )
i;g(R,+R‘) +R,+R,

very good in this case. The stahility is
1
equal to (/<-u} for all values of ex-

ternal resistance. This eircuit, in addi-
tion to being the worst with respect to
stability, is the simplest. It is usually
the one used in hooks to illustrate
“typical” hias ecircuits. Upon seanning
the popular literature in electronies the
reader will notice a large number of bias
eircuits of this type, used when the de-
signer should have known better.

Also notice that in all cases an in-
crease in the value of R,, the external
emitter resistor, will improve the sta-
bility. This can be appreciated more

R
alr,-(R,+R4)+R5+R‘ ’
I,

: L (10)
+R,+R, +-I;1(R,+ R,)

fully when one realizes that this aets
much like the cathode resistor in normal
vaeuum tube amplifier eireuits—that is,
it introduces degeneration, or negative
feedback, into the cirenit. And every
andio fan knows that negative feedback,
properly introduced. improves stability.
Introducing a resistor B, thus improves
the d.e. stability. Similarly, decreasing
R; improves the stability—as is ex-
pected, since this act inereases the
amount of colleetor-to-base negative
feedbaek. This viewpoint is consistent
with the fornmlas presented in Table I.

Another point: inereasing the value
of I; always inereases the value of S,
so this resistor may appear vather use-
less, Normally it is—that is, better re-
sults all-around ean be had by letting it
be 0. However, there are cases in which
it is desirable to have it in, from the
standpoint of signal-shunting, especially
with grounded-collector ecircuits, with
their high input impedance. The signal
may then be hrought in at the base. Nor-
mally, however, it should be omitted.

Charts 10-13 represent popular two-
battery configurations. A single tapped
hattery may be used, of course, in each
ease. Usually in this econfiguration E, is
made infinite, but the first case is shown
for the sake of completeness. The for-
mulas for Case 10 are the same as for
Case l—after all, they should be, for
only the batteries have bheen changed,
and we have seen that placement of the
batteries does not change the formula
for §. The popularity of the two-battery
bias networks lies in the faet that it is
possible to eliminate R, completely and
achieve normal bias. This, it turns ont,
results in quite low values for S with a
small power dissipation oceurring in the
biasing network.

Indeed, for Case 13, we see that the
stability is 7—independent of particular
values of biasing resistors. Aetually this
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value is not quite / with praetical tran-
sistors—here we are violating the simpli-
fving assumption made earlier that the
emitter-to-base voltage is constant. A
more complete analysis next month will
modify this result slightly.

The stability factors given apply
equally well to n-p-n transistors—in
each bias network only the polarity of
the batteries and other polarized compo-
nents (like eleetrolytic capacitors) will
be reversed. The formulas, which hap-
pened to be associated with eircuits in-
volving p-n-p transistors, apply equally
well to n-p-n nnits.

The reader may be interested in work-
ing out formulas not otfered in the chart
—for example, the formula for the sta-
bilization faetor § for Fig. 5. This par-
ticular eireuit does not offer any imme-
diate advantages over the eircuits listed
in Table I. and for that reason it was
not listed. The formula, incidentally, 1s
the same as listed in Table I for Case 8.
Besides Fig. 5 there are quite a number
of single-stage eircuits that offer no im-
mediate advantages, and so are not pre-
sented. All ean be analyzed, however,
either by specializing values from Case
1, or by re-eomputing (di./di,,) for the
partieular eireuit.

The derivation presented bere pro-
ceeded from certain assumptions we
made at the beginning to simplify our
work. These assumptions, valid in most
cases when small-signal transistors ave
under consideration, were the following:

(1) The collector voltage has no effect

upon the collector current, and

(2) The emitter current has no effeet

upon the emitter-base voltage.

For cases in which these assumptions do
not hold, a more complete linear deriva-
tion may be made which takes into ac-
count departures from the ideal case dis-
cussed here. Part IT continues with tran-
sistor bias stabilization, in which more
complete formulas are derived—for cases
in which the restrictions stated in this
paragraph do not bold. In any event
ealeulation of the more complete for-
mulas will, if nothing more, indicate the
extent of the errors introduced by these
assumptions.

However, the formulas presented here
will normally prove suflicient for all but
the most exacting requirements.

R
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Fig. 5. One possible bias circvit not pre-

sented in the chart, but which can be

easily solved by specializing resistance
values from Case 1.
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DON'T BUY A

WHEN YOU BUY A “DO-IT-YOURSELF” SPEAKER ENCLOSURE KIT

CHEESEBOX

Your speaker enclosure is not just a box. It's an important component of your Hi-Fi system. A "build-it-yourself’’
enclosure should be as good as the finest factory-assembled enclosure, both in construction and design. When

you “‘build your own’’ don’t end up with a cheesebox . . .

1. SELECT HARDWOOD CABINET PLYWOOD
% inch Select Grade White Birch used through-
out. Same quality as used in finest furniture.
Beautifully grained satin-smooth veneer surface,
pre-sanded to make the finishing process casier.
Lends itself to brilliant finishes...whether stained,
enameled, or lacquered.

bl

2, ALL WOOD PRE-SHAPED AND PRE-
DRILLED providing locked and mitred joints,
| A thus achieving extreme rigidity for buzz-free per-
= formance. Almost all assembly done with a
screwdriver . .. everything needed for assembly
of enclosure supplied.

&

R 3. VERSATILE BAFFLE BOARD — Equipped with

i 9 interchangeable adapter boards to permit count-

== | - - less combinations of multi-spcaker systems as

("oc ' "1{- well as future speaker expansion . . . provided by

=N University's exclusive P*S'E plan for “Progres-
sive Speaker Expansion.”

If yoi’re interested in a lifetime of
musical enjoyment, learn more about magnificent
University “KwiKits.” Fill out coupon today! S
5 &

Ui @
LOUDSPEAKERS. INC.

80 South Kensico Avenue, White Plains., N. Y.

Canrrer wume

)
Yy
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make sure that the kit you buy has all these features:

4. “DECOR-COUSTIC” DESIGN-A perfect union
of the most advanced principles of acoustic baf-
fling and interior decoration. Rear-horn loading,
phase inversion and direct radiation. Self-con-
tained . . . functions independently of walls and
floors. Truly. .. a cornerless-corner enclosure.

Only University ““KwiKits’* have all of
these important features.

Don't forget, the difference between mediocre
kits and the finest is only a matter of a few
dollars. Don't jeopardize the quality of your
whole system by a false economy.

Model KEN-I5—A cornerless-corner enclosnre, in kit form. simi-

lar to the Model EN-15 finlshed enclosure used in the AMaster

- Decor-Coustic Speaker System. Unlque mounting board is bre-cut
| for 15" speakers and supnlied with adapter for 12 speakers. For

| mountlng coaxlal and trlaxial speakers as well as most of the

popular PsX.E combinations and many 2 and 3-way speaker

systems using 12" or 15" woofer, Completed enclosure measures

317 1L x 287 W x 19%” D. MODEL KEN-13—Net Price $49.75

Model KEN-12—Similar to Model KEN-15 except that mounting
doard Is pre-cut for all 12”7 speakers, inclnding cosxlals and
triaxlals. Also for most of the popular PsSeF comblnations and
manyg 2 and 2-way speaker systems employlng a 127 woofer. Com-
pleted enclosure measures 30” H x 21%” W x 15%” D. MODEL
KEN-12—Net Price $39.75

tinatruction manual supplied free witk each kit.)

w
wENaz

I UNIVERSITY LOUDSPEAKERS, INC., 80 So. Kensico Ave.,White Plains, N.Y. Desk D-5 B

Please send me valuable information about University “KwiKits.” :
Name l
Address :
City —Zone____State__ l

-
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Circuit

TABLE |

Formula for stability factor, S

TRANSISTOR CIRCUIT STABILITY FACTORS

Approximate formula for S,
neglecting (1 =)

|. GENERAL ONE-BATTERY
CONFIGURATION

R3
Y

AAAAA.

R,
x[k—;(h« Rg) + R + R3]

S =1+ 75 — —
(1o [R2(Ra Ry +R5 + R3] Ra+ k1« gL (R3+Ra)

ﬁ(u«k ) +Rg + R
§$¥ )+ R : BTLY
R4¢R|¢i-2(g3og‘)

2. Rs EQUALS 0.

AAAAA.
—VWVVV

YVVYW

S=1+ o3

(1 = )R3 +Rq +R) #% (R4 +R3)

S+ _Ri—
Rl*h*%(h*h)

R3
Rs [ R R3R2
<. °°R5("Rz)’R3]R s,=,“5_~(Mz_)
85 l (l-x)[as(n:—;)«n]«m(l«-k—g-) 3
2R R) Ex
2
» T
4. R4 EQUALS 0 and
Rs EQUALS 0.
R3
% (Rgla)
ZEL
S=14+ S z .%
(V- )Rz + Ry (1« KD )
3+ R ( Rz)
p
EER2 Ry E=
2 T

5. Ry EQUALS 0.

R R
R3+ R4} +R «R] R3 + R4) + Rg + R
! c e “[13‘3 4)eRseRa) 5‘5“75(3 4) +Rs + Ry
E (I-u:)[_:g-(k3ok4)¢k5tk3]¢h 4
<
<
< L
< =
< =
6. Ry EQUALS 0 ond
R5 EQUALS 0.
R
S=1+ cclk3 s¥yeta

YWW

- R3+ Ry
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7. Ry EQUALS m.'
R3

AAAAA.
YWW

YVWW

o R3

S=l4 "3
(1 - )R3 + Ry + Ry

When R2 is set equal to infinity, the effect of Rg con be included
in the effect of R3, since the two are in series.

R3

4 T 275
Ry + Ry

8. Ry EQUALS o.°

AAAAA.
—VWV

6.

This expression is not quite right. In Part 1) a more exoct formula
will show this.

R
S=14+ = FLa s+ f2
{1 ~ax)Ry ¢+ Ry Ry
b
3 2. When R3 is set equol to infinity, the effect of RS can be included
in the effect of R3, since the two ore inseries. Similarly, the
effect of R4 can be expressed by Rg.
1
9. Ry EQUALS o,
R] ond Ry EQUAL O.
R3
WA
G ]+ s ST .
R -7
xS 3. Obviously in this cose the approximation @@ = | is not valid. Gen-
= il erolly, in the stability formulas presented here, the approximation
is better for lower volues of S.
10. GENERAL TWO-BATTERY
CONFIGURATION,
R4
V‘V"""‘
L5 Rs
e i u:[Rz(R3¢R4)¢R5¢R3 oN 1. R—z(R3¢R4)¢RS¢R3
5 2 - 0
| ("“)[_n%(h" R4)*R5*R3] *RU’RI*R—;(RB*“) R4+ R *%(Ra’h)
>
>
xR
B e O B s+
4 (1 - c)R5 + Ry Ry
R3S
2
Rs
E
1{ f'] 4,5. As in Footnote 1, the effects of Rg ond R] can be expressed by R3
¥ iir and R2.
12. R5 EQUALS 0.
R4
AAAAA
YWWV
4
L4} Ré
J 4 s=1+ o 3 - s’-—“u__“g—
b3 2 b= Ll Rg+Rp+ L
EER; R3£E ( °=)R3”4*R|*R2(R3*R4) 4t I*Rz("a*h)
E2 E)
Ly —
B
13. R4 EQUALS o,
and R5 EQUALS 0.
é
$=1+0 s =1
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You get this *49* preamp”

~

SELECTOR BASS TREBLE LOUDNESS
wras raar na
wanty AES 0RTHO o
TUNER TS woiSr
‘P 1are ra ‘
:’ "‘ O 0 ‘ lx.
. oF
: <>

when you buy B
these 2 units . . ™

in the
Nationaks>

“HI-FI FESTIVAL OF VALUES!”

Right now your local audio distributor is prepared to give
you this top-rated pre-ampliter, designed to serve as the control
center in the finest National hi-fidelity systems, when you buy o 'buto
the companion picces . . . The Criterion AM-FM Binaural Tuner, lstrl
and the sensational, unity-coupled 20-watt amplifier. The entire our
assembly represents top value at its regular price — yet you save See y n the
$49.95/! . ted 0
And the familiar diamond trademark, known throughout the l‘s
world as a symbol of highest quality and reliability, is your

assurance of satisfaction, opposl

@ 200 % trrooveow

NATIONAL COMPANY, INC., 61 SHERMAN ST., MALDEN 48, MASS.
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These are National’s
famous hi-fi components . . .

HORIZON 5 Preamp $49.95 Net*

{Free with purchase of Criterion
Tuner and 20-watt amplifier.)

Lewencss

Ten-position input selector switch
has positions for three high level
sources such as TV, tape, and tuner

plus seven positions of record
compensation. Bass and treble tone
controls are full boost-cut. with
flexible crossovers. Bass boost at
least 25 db. The loudness on-oft
switch allows quick chunge from
loudness compensation to  straight
volume control. Frequency response
at V4 db tolerance is 20-20.000 cps;
at a full db, 20-100.000 cps.

CRITERION AM-FM
BINAURAL TUNER $189.95 Net*

The outstanding high fidelity in-
strument for normal AM-FM or for
binaural listening. “Mutamatic™” FM
tuning snaps stations into focus out
of absolute silence eliminates
hiss between stations. This tuner
offers drift-free reception. Greatest
capture ratio cuts intertercnce. Min-
imum  distortion less than 1%
from antenna terminals to output
jacks. Its performance has convinced
discriminating listeners everywhere
that the CRITERION is a tuner in
a class by itself.

HORIZON 20 AMPLIFIER
$84.95 Net®
=== =

-

This truly superb unit is the heart
of the home music system. Its 20-
watt output is delivered through
the famed National “unity-coupled™
circuit. a significant advance in
distortion cancellation over the
normal “push-pull” circuits. Less
than .3% total harmonic distortion
at 20 watts. The difference between
conventional amplifiers and the
HORIZON 20 becomes apparent
in a critical listening test. Power
output is 20 watts from 20 c¢ps to
20 kc. And peak power handling
capacity 1s S0 watts on program
material.

*Prices subject to change without
notice. Slightly higher west of the
Rockies,
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DEALER LISTING
ARIZONA
Minthorne Music Compony
411 W, Washington, Phoenix
CALIFORNIA
Henry Radio
11240 W. Olympic Blvd.
Los Angeles
High Fidelity House
534 South Fair Oaks Ave.
Pasodena 1
Hi-Fi Sound Shoppe
1910 16th St., Sacramento 14
Hollywood Electronics
7460 Melrose Ave., Los Angeles
J & M Rodio
Bel Air Shipping Center
Mill Valley
Kierulff Electronics, Inc.
B20-830 W. Olympic Blvd.
Los Angeles 15
Milt Surface Compony
435 South Arovisto Ave., Brea
Minthorne Music Company
230 No. Beverly Dr., Beverly Hills
Minthorne Music Company
2920 W. Pico Blvd.. Los Angeles
Newark Electric Company
4736 W. Century Blvd., Inglewood
Radio TV Clinic
517 €. Santa Claro, San Jose
Son Francisco Radio & Supply Co.
1284 Market St., San Francisco 2
Science in Sound
777 Santa Cruz, Menlo Pork
Western Radio & TV Supply Co.
1415 India St.,, San Diego 1
COLORADO
Rodio Products Sales Co.
1237 16th St., Denver 2
CONNECTICUT
Avdio Workshop
1 South Main St., W. Hartford
Hotry Electronic Enterprises
203 Ann St., Harford
Radio Shack Corp.
230 Crown St., New Haven
DELAWARE
Almo Radio Company
1122 French 51, Wilmington
Radio Electric Service Co. of
Deloware
S. E. Cor. 3rd & Tatnall Sts.
Wilmington
DISTRICT OF COLUMBIA
Electronic Wholesalers
2325 Sherman Ave., N. W.
Washington
Hi Fidelity Wholemlers
1340 Conn. Ave.
Washington
Shrader Sound
2803 “M" St., N. W., Washington
Sun Parts Dist. Co.
520 10th St., N. W., Washington
FLORIDA
Flagler Radio, Inc.
1068 W. Flagler $1., Miomi 36
Grice Radio & Electronic
Supplie
300 East Wright St., Peasocola
High Fidelity Music Shop
6821 Central Ave., St. Petershurg
Laird Electronics
540 W, Fairbanks, Winter Park
Reynolds Radio & TV, Inc.
812 Court St., Clearwater
Salon of Music
401 County Road. Palm 8each
Sowth East Audio Company
$3) West Adoms St., Jacksonville
Thompson Appliance
Panama City
Wynack Associates
23 Melbourne Ave., Melbourne
ILLINOIS
Allied Radio Corp.
111 N. Campbell Ave., Chicago 80
Gamble Hinged music Co.
312 So. Wabash Ave., Chicago 4
Newark Electric Co.
223 W. Madison St., Chicago
The Record Shop
318 N. Main St., Rockford
The New Sound
35E. Springfield Ave., Champaign
Schwartz Brothers
Woodlawn Appliances
1216 E. 63rd St., Chicago 37
Shaw Jewelers
19 W. Van Buren, Chicago §
INDIANA
Al Smith’s Record Shop
412 So. Michigan, South Bend
Golden Ear Stores
15 E. 16th St., Indianapolis
Golden Ear Stores
610 Main St., Lofayette
Groham Electronic Supply
102 So. Pennsylvania St,
indianapolis

IOWA

Boe Distributing Company

1605 Rockdale Rood, Dubuque

KANSAS

John A. Costelow Co., Inc.

125 Kansas Ave., Topeka

KENTUCKY

Golden Eor Stores

Henry Clay Hotel Bldg., Lovisville

MARYLAND

Almo Radio Co.

317 Park Heights Ave., Salisbury

High Fidelity House

5123 Roland Ave., Boltimore

Hi Fi Shop

2 North Howard St., Baltimore

Park Radio & TV

106 W. Fayette St., Boltimore

Raodio Electric Service Co.

736 South Salisbury Blvd.

Solisbury

Uncle George's Radio Ham
Shack

514 Forest Glen Road

Silver Spring

MASSACHUSETTS

Boston Ship Service, Inc.

230 State St., Boston

Cramer Electronics

B11 Boylston St., Boston

Farrington’s Record Shop

649 Mass. Ave., Arlington

Radio Shack Corp.

167 Washington St., Boston

Sylvester Ahola

7 Leverett St.,

Lanesville, Gloucester

MICHIGAN

K. L. A. Laboratories, Inc.

7422 Woodward Ave., Detroit

McCollum & Dean

409 E. Maple, Birminghom

Purchase Radio Supply

605 Church S1., Ann Arbor

Rodio Center

1918 Newton St., Saginaw

MINNESOTA

Avdio King Company

1827 East lake 5t., Minneapolis

Disc & Needle

1451 W. Lake St., Minneapolis

Eckco Sound Equip. Co.

1210 Nicollet Ave., Minneapolis

Flash Radio Sales & Service

423 So. 11th St., Minneapolis

MISSOURI

Don Cook’s Electronic Equipment
1020 W. Truman Rd.
Independence (Kansas City}
Tom 8rown Radio Company
3924 Washington St., St. Lovis
Walter Ashe Radic Company
1125 Pine S1., 1. Lowis |

NEBRASKA

House of Hi-Fi
(World Radio Labs.)
4428 Dodge St., Omaha

NEW JERSEY

Aimo Radio Co.

4401 Ventnor Ave., Atlantic City
Almo Radio Co.

1133 Haddon Ave., Camden
Almo Radio Co.

201 Calhoun St., Trenton
Federated Electronics

1021 Route 22, Mountainside
Sound-Arts Co.

618 Ziegler Ave., Linden
Sound-Arts Co.

736 Sheridan Ave., Roselle
The Music House

217 Kings Highway East
Haddonfield

NEW MEXICO

Supreme Sound Studio
125 W. Second St., Roswell

NEW YORK

Adirondack Radio

185-191 W. main St., Amsterdam
Arrow Electronics

65 Cortland? St., New York
Arrow Electronics

525 Jericho Turnpike
Mineola, Long Island

Asco Sound Corp.

115 W. 45th S5t., New York
Center Electronics

72 Cortlond! St., New York
Concert-Croft, Inc.

1138 Waverly Place, Schenectady
Craig Audio Lab.

12 Vine St., Rochester

F. M. Sound Equipment Corp.
1225 Main St., Buffalo
federated Purchaser

66 Dey St., New York

Gorth Radio, Inc.

48 Garth Rd., Scarsdale

WWW_ amerdcaaradioRistery com

Harrison Radia Corp.

144-24 Hillside Ave.

Jamaica, Long Island

Harrison Radio Corp.

12 West Broadway, New York 7
Harvey Radio Co., Inc.

103 W. 43rd St., New York
Hudson Rodio & TV

48 West 4Bth St New York
Lleonard Radio Co.

69 Cortlondt St., New York
Otisonde, Inc.

380 Clinton St., Albany 6
Rodger Radio

25 Moin St., Potsdom

Sun Radio

650 Sixth Ave., New York
Spera Electronic Supply

37-10 33rd St., Long Island City 1
Trojon Electronic Supply Co.
15 Middleburg St., Troy
NORTH CAROLINA

Brodt Music Company

1409 Independence Blvd.
Charlotte

OHIO

Arthur Newman

13946 Cedar Rd. at Warrensville
Clevelond 18

Custom Electronics, Inc.

1000 S. Main St., Dayton

Lo Salle Saund Distributors
7115-Euclid Ave., Cleveland 3
New United Company

6933 Cornegie Ave., Cleveland
Olson Rodio Worehouse, Inc.
73 E. Mill St., Akran 8

Pioneer Electronic Supply Co.
2115 Prospect Ave.

Cleveland 15

The Comera Center

331 Cleveland Ave., N. W.
Conton

The Higbee Company

Public Square, Clevelond 13
William Taylcr & Son

630 Euclid Ave., Cleveland
OKLAHOMA

Radio, Inc.

1000 South Main St., Tulsa
OREGON

Meier & Frank Company

5th, 6th, Morrison & Alder Sts.,
Portland

Meier & Frank Co.

Salem

PENNSYLVANIA

Almo Radie Company

550 Markley St., Norristown
Almo Radio Company

509 Arch St., Philadelphia
Concerto Room, Inc.

642 Grant St.. Pittsburgh
Conestoga Electronics

Pine Creek Lane, Chester Springs
Danby Radio

19 So. 213t $1., Philadelphia 3
George D. Borbey Co., Inc.
2nd & Penn Sts., Reading
*Lectronics

City Line Center, Philadelphia
Radio Electric Service Co.. Inc.
1042 Hamilton St,, Allentown
Radio Electric Service Co.. Inc.
916 Northampton St.. Easton
Radio Electric Service Co., Inc.
709 Arch St., Philadelphia
Radio Electric Service Co., Inc.
3412 Germantown Ave.

North Philadelphia

Rodio Electric Service Co., Inc.
5930 market St., W. Ph-ladelphua
Ten Cate Associates

6128 Morten St., Philadelphia
SOUTH CAROLINA

Hi-Fi Sound & Records

621.23 Harden St., Columbia
TEXAS

The Wrye Co.

2410 W. Alabama, Houston
Town North Music Co.

5328 W. Lovers Lane, Dallas
Wicks Radio Equipment Co.
513-15 5. Staples, Corpus Christi
VIRGINIA

Audio Associates

3102 10th Road, N., Arlington
Audio Services

3131 N. 10th 51, Arlington
Cottrell Electronics Corp.

408 E. Main 5t., Richmond 19
Electronic Enginesring Co.

315 W. Olney Road, Norfolk
WASHINGTON

Seattle Radio Supply

2117 Second Ave., Seattle 1
WISCONSIN

3. Hrupka

104) E. Knapp St., Milwaukee 2
Photoart Visual Service

840 No. Plonkinton Ave.
Milwoukee 3
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Care of Audio Attenuators

Maintenance of “‘pots” used in professional equipment requires only a small
portion of the total maintenance time, but for top-quality performance it is
important that they receive attention at regular intervals on a routine basis.

EUGENE F. CORIELL, Major, USAF*

HE VARIABLE ATTENUATOR is a device
that the broadeast and recording fields
conld not get along without, but fre-
guently the attenuator itself is required
to get along withont the simple mainte-
nanee needed for tong, trouble-free serv
ice. Probably few other precision de-
vices require so little attention, but there
is a minimum of care essential to prevent
the two prineipal difficulties of andio
noise and mechanical roughness of op-
eration. lIncidentally, not all the in-
stanees of noise blamed on attennators
are properly chargeable to this element,
as will be brought out in this article.
Most audio attenuators eonsist  of
groups of resistors which are ent in and
out by blades wiping aeross coutacts
which terminate these rvesistors, The
blades are rotated by the shaft on which
they are mounted, the shaft being earried
in bushings which do not ordinarily ve
quire lubrieation. Connections are made
to the blades throngh collector rings.
Before cleaning and  lubricating—
which should be done at frequent inter
vals, depending on use—it is a good idea

Armed Forees Budio Service, 250 W,
S57th St., New York 19, N. Y.
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to eheck for loose or broken parts, Tt is
particularly important that there be no
excessive play in the shaft, and that the
blades bear firmly on the contaects and
on the collector rings. Karlier types of
attennators required the blades to be
hent slightly upon oceasion to provide
sufficient tension to maintain  proper
contact, However, newer models often
feature selt-adjusting blades such as
those wsed i the Daven ‘“knee-action™
design. The blade should eontinue to
touch one contact until it is finly
seated npon the next, in order to prevent
the noise that would otherwise result
from breaking the eirenit continuity.
Also chieek to see that all contact sur-
focees lie in the same plane and that all
contacts are firmly imbedded in the in-
sulating base. Otherwise, rough and noisy
operation will result. Hf the contacts
are loose, pitted, or of uneven height,
the wuit <hould be returned for repair to
the mannlacturer, Contact surfaces are
lapped at the factory—a highly eritical
precision operation neeessary to provide
smooth  rotation and  minimum noise.
These surfaces therefore should never be
sanded or otherwise refinished in the
field,

Tarnished contacts
can be polished
with a soft pencil
eraser before ap-
plying vaseline or
other lubricant,
The attenuator can
usually be cleaned
in place in the
consacle.

WWW ammedaaaradiaohietary com

The suggested checks nsually ¢an be
nade without removing the eontrol (at-
tenuator) from the panel. However, if
removal should be necessary, this is a
wood opportunity to check the condition
of any integral cueing or relay-cner-
wizing switches in the front or panel end
of the unit. Also examine the detent or
indexing mechanism sometimes incorpo-
rated on master gain controls, and lubri-
cate it sparingly with unmedieated white
vaseline. Incidentally, if there are more
than three wires going to the eontrol.
wake a sketeh of their connections be-
tore unsoldering them to remove the
attenuator, It is most embarrassing after
everything is reassembled to find yon
Liave wired the cueing circuit to the out-
|-ut terminal,

Cleaning and lubrieating the contacts
and collector rings are probably the prin-
cipal requirements of attenuator main-
tenance. While the purpose of hoth
cleaning and luhricating is. of course. to
prevent undune wear, eleaning is also
necessary to remove dirt which might
vary the contact resistanee and therchy
cause noise. Wipe the contaets and eol-
lector rings dry with a soft elean ¢loth,
and use a toothpick or a small stiff
brush to elean out the small spaces be-
tween the contacts, in order to avoid
high-resistance leakage paths. This is
also a good time to check the insulating
buse that earries the contacts and elean
out any eracks tound, again to prevent
leakage which is a potential eause of
hoise,

If the contacts are tarnished. polish
themn with a soft peneil-type eraser. Then
apply a light coat of unmedicated white
vaseline, or silicone grease such as Dow
Corning #44, or the Iubricant recom
mended or supplied by the attenuator
mannfactuver. Rotate the shatt rapidly
hack and forth before wiping again with
a cloth, On units without detents, a con
venient way to rotate the shaft is to loop
the middle of a string around the knob
and alternately pull the string left and
right. Repeat this process until the cloth
remains elean. Then apply a final Light
coat of Inbricant. Never wuse carbon
tetrachloride or sitver polish to clean at
tennator contacts as these tend to damage
the surfaces and may even nceeessitate
refinishing at the factory.

(Continned on page 7%)
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@ Heathkit FM TUNER KIT

Features brand new circuit and physical design. Matches
WA-P2 Preamplifier. Modern tube line-up provides het-
ter than 10 uv. sensitivity for 20 db of quieting. Built-in
power supply.

Incore;()iomles a\;lomalic gain control—highly stabilized
oscillator—illuminated tuning dial—pre-aligned IF an
ratio transformers and front end tuning unit. Uses MODEL FM-3
613Q7A Cascade RF stage, 6UB oscillator—mixer, two $ 50
6C136 IF amplifiers, 6A1.5 ratio detector, 6C4 audio 24
amplifier, and 6X4 rectifier. Shpg. Wt. 7 Lbs. .

@ Heathkit 25-Watt HIGH FIDELITY AMPLIFIER KIT

Features a new-design Peerless output transformer and KT66 output tubes. Frequency
response within =1 db from 5 eps to 160 Kc at 1 watt. Harmonic distortion only 1%, at
25 watts, 20-20,00 cps. 1M distortion only 1% at 20 watts. 4, 8, or 16 ohms output.
Hum and nois 93 db below rated output. Uses 2-12AU7's, 2-KT66's and 5R4GY.
Attractive physical appearance hannonizes with WA-P2 Preamplifier. Kit combinations:
W-5M AMPLIFIER KIT: W-5 COMBINATION AMPLIFIER
Consists oflmain amplifier 'mul KIT: Consists of \\'-5MMar'n-I

power supply, all on one chas- slifier kit plus Heathkit Model

sis. Shpg. Wt. 31 Lbs. Express $5975 NA-P2 Preamplifier kit. Shpg. $7950
only. ¥ w(. 38 Lbs. Express only. .

© Heathkit HIGH FIDELITY PREAMPLIFIER KIT

Designed specifically for use with the Williamson Type Amplifiers, the WA-P2 features
5 separate switch-selected input channels. each with its own input confrol—full record
equalization with turnover and rolloff controls—separate bass and

treble tone controls—and many other desirable features. Frequency MODEL WA-P2

response is within =1 db from 25 to 30,000 cps. Beautiful satin-gold $ 75
finish. Power requirements from the Heathkit Williamson Ty
Amplitier. Shpg. Wt. 7 Lbs. .

@ Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT

‘This amplitier employs the famous Acrosound TO-300 “‘Ultra Linear'’ output trans-
former. and has a frequency response within +1 db from 6 cps to 150 Ke at 1 watt.
Harmonic distortion only 17, at 21 watts. IM distortion at 20.watts only 1.3%. Power
output 20 watts. 4. 8. or 16 ohms output. Hum and noise, 88 d) below 20 watts. Uses
2-6SN7T’s, 2-5881's and 5V4G. Kit combinations:

W-3M AMPLIFIER KIT: Consists of W.3 COMBINATION AMPLIFIER

n‘ninfampliﬁer and rfmwner sup- Kl[g: kCons;slsHof W-3M am-

ply for separate chassis con- plifier kit plus Heathkit Model

struction. ghpg. Wt. 29 lbs. 34975 WA-P2 Preamplifier kit. Shpg. 56950
press only. . Wt. 37 lbs. Express only. .

© Heathkit Williamson Type HIGH FIDELITY AMPLIFIER KIT

‘This is the lowest price Williamson type amplifier ever offered in kit form, and yet it
retains all the usual Williamson features. Employs Chicago output transformer. Fre-
quency response. within +1 db from 10 cps to 100 Ke at 1 watt. Harmonic distortion
only 1.5% at 20 watts. IM distortion at rated output 2.7%,. Power output 20 watts.
4, 8, or 16 ohms output. Hum and noise, 95 db below 20 watts, uses 2-6SN7's, 2-5881's,
and 5V4G. An exceptional dollar value by any standard. Kit combinations:

W-4AM AMPLIFIER KIT: Consists of W-4A COMBINATION AMPLIFIER
main amplifier and power sup- KIT: Consists of W-4AM am-
ply for single chassis construc- plifier kit plus Heathkit Mode!
tion. Shpg. Wt. 28 Ibs. Express $3975 WA-P2 Preamplifier kit. Shpg. $5950
only. . Wt. 35 Ibs. Express only. .

( Heathkit 20-Watt HIGH FIDELITY AMPLIFIER KIT

This model represents the least expensive route to high fidelity performance. Frequency
response is +1 db from 20-20,000 cps. Features full 20 watt output using push-pull
5L6°s and has separate bass and treble tone controls. ’reamplifier and
main nm{))liﬁer on same chassis. Four switch-selected inputs. and MODEL A-9B
separate bass and treble tone controls provided. Employs miniature $ 50
tube_ types for low hum and noise. Excellent for home or 35

.

P
applications. Shpg. Wt. 23 Lbs.

Heathkit construction manuals are full of big. clear pictoriat diagrams that show the
placement of each lead and part in the circuit. In addition. the step-by-step procedure
swscribes each phase of the construction very carefully. and supplies all the information
need to assemble the kit properly. Includes information on resistor color-codes.
on soldering. and information on the tools you need, Even a beginner can build
bigh quality Heathkits and enjoy their wonderful performance.
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—

“BUILD-1T-YOURSELF” AND ENJOY .....

FORM \

Ve
et

s et |

The World's
Finest
Electronic
Equipment
in Kit Form

Heathkits

HEATH COMPANY

A Subsidiary of Daystrom Inc.

BENTON HARBOR 25,

MICHIGAN

WWW. askherieaniadiahigstory. com
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Loudspeakers

A discussion of the mechanical and electrical characteristics of
the next-to-last link from original sound to the ear of the listener.

HE SUBJECT OF LOUDSPEAKERS is s0

closely associated with that of en-

elosures that the two must be studied
as interdependent parts of the same sys-
tem. The division used here, which as-
signs separate chapters to each, is arbi-
trary and purely for the sake of con-
venience,

However, whatever type of enclosure
is being used, the speaker must move its
diaphragm according to the character-
istics of the sound heing reproduced. We
will consider this problem first, ignoring
the enclosure for the moment: later we
will see that the demands made on the
speaker mechanism jtself vary aceording
to the tvpe of enclosure.

Until very recently there was only one
type of loudspeaker in general use, the
dynamie or moving-coil speaker. (The
term dynamic speaker is sometimes mis-
takenly used to deseribe a speaker whose
magnetie field is supplied by an clectro-
magnet instead of a permanent magnet).
The distinguishing feature of the mov-
ing-coil speaker is that the input eleetri-
eal signal is applied to a coil which is
“immersed” in a magnetie field, and
which is free to move back-and-forth
along its axis. This voice coil, and its us-
sociated cone or diaphragm, then vi-
brates at the dictates of the signal,
creating sound. To use the precise, almost
archaic language of patent attorneys,
the voiee coil “executes excursions in the
presence of a magnetie field.”

The dynamie loudspeaker has reigned

* 25 Thorndike St., Cambridge 41, Mass.

SPEAKER FRAME

JRON STRUCTURE RIM SUSPENSION

COMPLETING MAGNETIC PATH CONE
CENTERING OISC
(SPIDER)

DUYST COVER

PERMANENT
MAGNET
sLue”

POLE PIECE

VOICE COIL

“PIGTAIL" LEADS
TO VOICE GOIL

MAGNETIC GAP

Fig. 9—1. Basic construction of the mov-
ing coil loudspeaker.
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EDCAR M. VILLCHUR*®
Sound—Chapter 9

supreme for over twenty-five vears; the
first serious challenge has appeared only
in the last year or two, in the modern,
push-pull version of the electrostatie
speaker.

Basic Construction of the Dynamic
Speaker

Figure 9—1 shows the working parts
of a dynamic speaker.

The input signal, of relatively low
voltage, high current and high power,
is applied to the stationary terminals.
The ceurrent is then carried to the voice
coil through flexible pig-tail leads, whieh
made a solid eleetrical eonnection but a
very loose mechanical one.

When eurrent flows through a coil a
magnetic field forms around the coil:
that is. the eoil heeomes a magnet with
north and south poles. If alternating
current flows in the coil the instan-
tancous strength and polarity of the
magnetic field must also alternate, ae-
cording to the characteristics of the
electrical eurrent. In this case, of course,
the current is alternating in the same
manner as the mechanieal vibrations of
the original source of sound being repro-
dueed.

The voice coil will therefore have a
varying agnetic field about it. Now it
is positioned in such a way that it is con-
stantly immersed in the fixed magnetie
field of the speaker magnet, whose polar-
ity always remains the same. For one
direction of voice-coil eurrent the two
fields interact in sueh a way that the
voice-coil is thrust forward: for the op-
posite direetion of current, during the
second half of the signal eyele, the coil
is thrust backward. Alternating eleetrical
energy is thus converted to vibratory
mechanieal energy.

The fixed magnetie field of most mod-
ern speakers is produced by a permanent
magnet (PM) in the form of a ring, bar,
or other shape. The magnet pictured in
Fig. 9—1 is of the bar or “slug” type.

Such a bar of magnetic material will
form a field about itself like that shown
in Fig. 9—2, where the arrows indieate
the direction that a test north pole (so-
called because it points towards the
earth’s north pole when free to do so)
would tend to move. This field config-

WWW. atneidsartadioRhistery.com

uration could be plotted experimentally
with a small magnetic ecompass.

It may be seen that the field is disposed
evenly, and that it is diffuse rather than
concentrated. We are interested in using
all of this field, and over a rather limited
space. Fortunately there is a simple
method of concentrating the magnetic
lines of forece as we please.

We have seen that different materials
have different reluetances in relation to
magnetie fields, just as they have differ-
ent eleetrical resistances. When an elec-
trical eircuit presents more than one
path to a generator, most of the current
will flow through the path of lower re-
sistance: when materials of different re-
luctances present parallel paths to a
magnet, most of the lines of force will
be concentrated in the material of lower
reluctance. In the case of the magnet in
B of Fig. 9—2 the choice of path is he-
tween the U-shaped piece of iron, and
the air surrounding the magnet. The
magnetie lines of foree, it can readily
be seen, are coneentrated in the iron.

But there is one point in the magnetic
“eircnit” at which there is no choice—

/[

MAGNET

w

N
P

=

z

MAGNET

RON
RON

NS

(®)

Fig. 9—2. (A) Magnetic field around a
bar magnet, in air. (B) Magnetic field
directed by a low reluctance path of iron.
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THE NEW “225' Micradjust q;:RTRIDGE JOINS THIS
DISTINGUISHED FAIRCHILD GROUP ...comprising
the ‘““heart’”’ of the superior Hig

l-
3

FAIRCHILD

The MOST SATISFACTORY- Reproducer Made!l

MOVING COIL

MYLAR VANE
(ANCHMORS MOVING
ASSEMBLY TO
BASE)

GOLD PLATED
TEAMINAL LUGS

MOLDED

SPECIAL MAGNETIC

ALLOY FLUX RETURN
DIAMOND

STYLUS
CENTER
BEAM
SUPPORT
ALUMINUM
STYLUS ARM

SYMMETRIC

RING

MICRADJUST

MICROMETER
ADJUSTING SCREW

FAIRCHILD ‘225 Micradjust DIAMOND CARTRIDGE

Latest version of the famous FAIRCHILD

MOVING COIL CARTRIDGE, incorporating
many new and important improvements:,

1. NEwW MICRADJUST construction permits
individual micrometer final adjustment to
optimum performance.

2. NEw improved magnetic circuit elimi-
nates turntable attraction; use with any
changer or turntable.

3. NEW coil suspension utilizing symmetric
damping, insures absolute uniformity of
motion in both lateral directions, with con-
sequent lowered distoriion.

4. Ngw copper-silver alloy wire many
times as strong as copper — GOLD-PLATED
agains! corrosion, humidity. etc.

5. ELIMINATION of front damping block
permits significant reduction of effective
moving mass, further extended frequency
range and new smoothness of performance.

6. NEw center beam support for stylus
assembly — prevents creeping and retrac-
tion of stylus.

7. Cartridge and casec FACTORY SEALED
against tampering.

Three Models
225A—1.0 mil for all microgroove (Red
cue line)
225B—2.5 mil for professional transcrip-
tion (Black cue line)
225C—3.0 mil for standard 78 (Green cue
line) Net $37.50

FAIRCHILD
“411”° Turromatic
TURNTABLE

The Turromatic utilizes the full
dynamic range of modern LP's. It is
completely silent with rumble content
lower than most records. Flutter and
wow imperceptible (typical: less than
0.07% RMS at 78 and less than 0.1%
at 33).
AUTOMATIC IDLER PRESSURE
RELEASE-no flat spots on idlers. Pres-
sure on idlers only when motor current
is on—permits safe remote “turnoff.”
TURRET CONTROL - silent, endless-
belt drive using stepped pulleys in turret
mounting. Step-pulley type idlers in
turret mounting — for iustant, foolproof
speed shift. increased non-slip driving
surface.

* Poured babbitt bearings, precision rifle-
drilled. » Thrust bearing is ROTATING
polished steel ball turning on nylon seat
... self-adjusting, self-aligning, practic-
ally wear-free. » Main bearing sealed 10
shaft.
* TWO STAGES of motor isolation from
frame and turntable. * Polished alumi-
num turntable, non-magnetic. * Heavy
cast-iron flywheel for greatest siability
and smoothness.  Buili-in “45" center
raises or lowers quickly and easily.
With induction motor, basic assembly:
Net $99.50
With hysteresis motor. basic assembly:
Net $144.50

FAIRCHILD
PLUG-IN
TRANSCRIPTION
ARM

No matter how good your pickup, it
will ot sound right unless mounted in a
proper arm! The 280 SERIES ARMS
(newly improved in ruggedness and
appearance) make even the best car-
tridge sound better because they fearure:

Fundamental resonance below audi-

bility with any high quality cartridge.
. Accurately calibrated offset and over-
hang for perfect tracking of all records.
. Laterally balanced—No delicate level-
ling required — no skidding across
records.
.Quick Cartridge Change (Audio
League says “Less than 5 second dead
interval'').
. Accepts all standard cartridges (even
GE turnaround) as PLUG-IN.
6. NO HUM when removing cartridge

slide—leave volume on full, if desired.
and many other exclusive high-perform-
ance features. Net Prices: 280A (12")
$33.95; 281A (16") $35.95,

Write for free brochure,
listing all Fairchild
High Fidelity components

FAIRCHILD Recording Equipment CoO., 10th Ave. & 154 St., Whitestone 57, N. Y.
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PRESSUKE

TIME
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Fig. 9—3. Simplified wave-form of a
sound with percussive attack and abrupt
decay. Transient response to the attack
is a function of mid- or high-frequency
speaker response: proper reproduction
of the decay, without hangover, is as-
sociated with uniform low-frequency
response.

there is nothiug but air at the gap. And
the zap is the business end of onr mag-
netie strueture. Virtually all of the mag-
netie lines of force must cross where we
have arranged for them to do so, and
where we have placed our voiee eoil. The
voiee coil thus receives the benefit of vir-
tually all of the lines of force of the
magnetie field.

The Mechanical System of the Speaker

The mechanieal system of the loud-
speaker s easily recognizable as a niass-
clasticity system. This must be so unless
we find a massless cone, or a suspension
with infinite eomplianee or “give” in the
axial direetion and vet high stiffness in
the radial direction. (The voice eoil must
be kept eentered in the gap, even during
violent motion, without rubbing.)

Sinee the speaker’s mechanieal system
comnes under the mass-elasticity category
it must have a resonant frequency. A
diseussion of the effeet of the speaker’'s
resonant frequency on performance is
not possible without taking into consiid-
eration the speaker enclosnre—for oue
thing the enclosure may ehange this res-
onant frequency by as inueh as an octave.
If we assume that we are speaking of the
resonant frequency of the speaker as
mounted, however, we may come lo eer-
tain eonelusions:

1. Bass response falls off rapidly (at
least 12 dh per octave) below the reso-
nant frequeney. In a bass-retlex enelosure
there are two resonant points: response
talls off Lelow the second.
2. If the speaker syvstem is underdamped
it will shaw a response peak at or soie-
what above the resenant frequeney or
frequencies, and the speaker will have
poor huass transient response. The sound
will he ¢*boomy.”?

Speaker Damping

If the speaker is properly danped, its
output. other things being equal, will be
flat over the resonance range, until it be-
gins to drop off, and transient response
will he good. 1t the speaker is over-
damped the transient response will be
good but the bass will be attenuated,
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and may be signiticantly down fron ref-
crenee level at resonance. The term
damping has a very specitic meaning, as
winted out in our tivst chapter: it is the
! . st .
introduction of a resistive element (frie-
tion, or its equivalent) into the speaker’s
mechanieal system in three distinet ways,
all of which, however, have the same
ellect :

1. Meelianieal resistanee in the suspen
sions  themselves—Iliterally  frietion—
whieh is normally minor.
2. Acoustieal resistance contribured by
the enelosure, and that assoeinted with
the work aetually performed in radinting
sound,
3. An equivalent mechanieal resistance
ereared by the speaker’s eleetro-meehani-
cal systen. This system aets like a gen-
erator, and is loaded down by the source
resistance of the mmplifier. (An intuitive
understanding  of this effect ean be
achieved by taking a loudspeaker with
a heavy maguet, and gently working the
eone hack and forth while the speaker
is not connected to anything. Then short
out the spenker terminals oue to the
other, or connect the speaker to an oper-
ating amplifier with a high damping fae-
tor, and again try to work the eone back
and forth. It will feel as though the
voice coil is bLeing retarded by some
heavy, viseous substanece.)

ITorn-loaded enelosures and resonant
types, such as the hass reflex, rely pri-
marily on aconstieal dawping: direet-
radtator systems on the clectrieal damp-
ing just described.

Multi-Speaker Systems

The eonstructional requirements of
loundspeakers ave not the same for the
different frequeney ranges. Therefore
the frequeney spectrum is often divided
up. by a dividing networls hetween am-
plifier and speaker, into two, three. or
even four parts, and each part is fed to
a separate speaker svstem designed for
that particular application. When the
units are mounted together on the same
physical axis the speaker is called co-
arial.

A less expensive way of achieving a
division of frequeneies and speecializa-
tion of speakers is to eause the division
to take place due to the mechanieal char-
aetevisties of a particular speaker (such
as allowing one section of the cone to
vibrate at high frequeneies), and to as-
sign the different parts of the frequeney
speetrum to different parts of the same
speaker rather than to ditferent speakers.

Low-frequeney speakers are referred
to as woofers, high-frequeney speakers
as fweeters: these terms are by now gen-
crally accepted as part of audio technieal
langunage rather than audio slang.

Speaker Performance Characteristics

The most. important performauee char-
acteristies of loudspeakers relate to har-

nonie  distortion, uniformity of fre-
queney  response (and the transient
response  assoeiated  therewith), fre-

neney range, power handling capabil-
P (-2l ]
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1y, efticiency, and the diveetional pattern
at the higher frequencies.

High-quality loudspeakers are ex-
pected to keep harinonie distortion below
two or three per cent. al an acoustie
power output produeing conecert level in
a relatively large room, over the fre-
quency mid-range and upper bass. In
the octave helow 60 eps. however, things
change radieally. Reports issued by a
eonsumer testing organization,! for ex-
ample, have revealed that from an entire
egroup of speakers tested only one had
harmonie distortion as low as & per eent
at 30 eyeles (at an acoustical output
roughly eorresponding to that referred
to above); others had distortion per-
eentages rauging from 30 to 100 per
cent.

This should explain the faet that a
pernsal of speaker advertisements will
tind data on harmonie distortion eonspie-
uous by its absence.

We have seeu that intermodulation dis-
tortion ean only be introduced when sig-
nals of different frequeney arve passed
through the same distorting device. No
matter what the harmonie distortion of
a woofer, then, no intermodnlation will
be created with a treble signal which is
reprodineced by a separate tweeter. Fur-
thermore, intermodulation test frequen-
cies may he chosen so that the lower of
the two frequeneies is above the region
where bass distortion hecomes gross. In
such a ease the test results will not ae-
eurately refleet speaker distortiou, even
when both siguals are reproduced by the
same speaker. Until such matters have
heen standardized, then, a move, reliable
guide to speaker distortion is a graph
whieh plots distortion pereentage, at
given acoustieal output, over the fre-
(ueney seale,

The subjeetive effects of speaker bass

1 The Audio League, Pleasautville, N. Y.
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Fig. 9—4 (left). Basic elements of a

“single-ended’’ electrostatic speaker. Fig.
9—5 (right). Basic elements of a push-
pull electrostatic speaker.
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0
THE CI‘WA/ OF STAN WHITE LABORATORIES

BRINGS YOU THE VOICE OF THE FUTUR

New developments are not brought into being as easily as the wonder
created by the Genii of Aladdin’s Lamp. But, Stan White's “Genii’-a
combination of extensive research, endless experimentation
and the smile of fortune—has produced 2 new developmen
that completely revolutionize loud speaker design and

performance.

o Wit

PRESENTS

The First New Aerodynamic Ring Speaker

" Mach I®

o Ceramic Magnet e 15 inch Voice Coil
o Piston Oriented Speaker e Ringside Fidelity
o 18 inch Speaker only 3 inches deep
Revolutionary Pot Structure embodying
radical concepts in magnetic circuitry.
Cone Geometry based on wind tunnel data.
The first truly new speaker development
in the past twenty years.
To be released shortly.

The First Motional Feed-Back Tweeter with Amplifier

" Beta-Tron*

o A Massless Tweeter o No Intermodulation Oistortion
o High Frequency Response passes 70,000 cycle square waves
o 14 Watt Peak Response

The original Stan White Electronic Crossover (24 db/octave)

Amplifier Firsts
o No Voltage Feed-Back e No Current Feed-Back .
o No Powrtron Feed-Back {(sometimes called variable damping).
Now: Massless response due to motional feed-back only

*So named because “Beta” is a feed-back factor and

“Beta” is an atomic particle which actuates this device
Complete Amplifier. . ......... Net Price 99.50
Beta-Tron Tweeter............ Net Price 39.50
Save $38.00. How? See your Stan White Dealer

Stan White Exponential Horn Speakers
featuring

the MIRACLE OF MULTI-FLARE
curled into cabinets within 1% of o special horn formula

Available in Blonde Korina, Wolnut, Mohogony and Ebony Cabinets.

The Opus [. Size: 30x20x15 inches.. ... .. 99.50

The perfect specker for small rooms and apartments.

The Esquire. Size: 36x24»16 inches ... 19950

Deluxe three way horn system of unusuol quality.

And Le Sobre—69.50 . . . The HiFi—339.50 . . . The Millennivm—

1000.00. Eoch one the outstonding speoker in its price closs.

e
477/ /;’//f; INC.

I§i 4

See your exclusive Stan
White Distributor. Some of
the obove releases are so
new there may be o slight
delay in delivery. But . _ .
yov'll be glad you waited!

A DIVISION OF EDDIE BRACKEN ENTERPRISES

Dept. A-5, 725 S. Lo Salle Street, Chicago 5, 1llinois
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distortion ean be detected readily with a
little experience: the music takes on a
muddy or wonden quality, especially
when sustained, very low tones sueh as
those from organ pedal pipes or howed
bass viols, appear. High-frequeney dis-
tortion is associated with a strident,
nasal effeet.

Loudspeakers show the same weak-
nesses in frequeney-response character-
isties as in distortion, if we compare
their performanee with amplifiers or
pickups. Variation in power ontput is
usually at least 5 db each side of refer-
ence level over the range reproduced,
and sharp peaks and dips in the respouse
curve are common.

There are two aspeets of transient re-
sponse: reproduction of the attack of
a sound, and reproduetion of the deecay.
A steady-state frequency response which
is smooth and full-range prediets good
performance on hoth counts: peaky re-
sponse prediets ‘‘ringing” or hangover
on decay, and poor mid- or high-fre-
quency response detracts from the erisp
quality of the attack sound.

Consider the wave form of Fig. 9—3,
for example. This is a simplifiecation of
the wave form of a sound that hegins
with a pereussive attack, and later ends
abruptly; let us assume that this sound
is to be reproduced through a woofer-
tweeter system.

The attack is part of the eyele shown
in dotted line, whose frequeney is many
times higher than the fundamental of
the actual steady tone. This attack fre-
queney may not even be reproduced by
the woofer, but in any ease has no rela-
tion to its low frequeney performance.

On the other hand, when the tone
stops the hall is being carried exelusively
by the woofer. It, too, must stop
abruptly, and not add any vibrations of
its own for good measure.

Poor transient response in the deeay
of sound results in a “boomy” or “ring-
ing” quality, making it difficult to distin-
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guish the exact piteh of low-frequency
tones. Poor transient response in attack,
of either hass or treble sound, results
m sound whieh 1s unnaturally dull.

The writer was once present at a dem-
onstration of a loudspeaker whose hass
response was supposed to extend to 20
eps. The demonstrator turned his audio
signal generator on at 20 eps, and the
loudspeaker “responded,” vigorously,
with a noise resembling machine-gun
tire. Perhaps a tiny fraction of the sound
was 20 eps energy: in any meaningful
language this speaker eould not have
been deseribed as having response to 20
eps. Its trequeney range rating should
have heen restriected to that portion of
the spectrum in which harmonic distor-
tion was kept reasonably low.

Modern developments in loudspeakers
have made it possible to achieve repro-
duetion of a range of sound from 30 to
20,000 eps with reasonable uniformity
and low distortion. However, if the
writer were assigned the task of drawing
up a list of advertising standards for the
speaker industry the first suggestion
would be to ban the unqualified expres-
sion “frequency response from x to y
eps.” This deseription, while in itself
meaningless, is misleading for the un-
wary in that it tends to imply meaning-
ful things.

Speakers are usually rated according
to the maximum number of eleetrieal
watts that are recommended for their
use. This rating must be related to their
electro-acoustic efficieney, since the same
electrical power into one speaker may
produce as mueh as 30 times the actual
sound power as into another. Speaker
efficiencies range from one per cent or
lower to perhaps 30 per cent (for horn-
type systems), with five per eent a typi-
cal tigure. Efiiciency has no relationship
to speaker quality, but inefficieney is a
hidden eost, as it makes necessary an
amplitier with higher power.

As the frequeney of sound is raised

Fig. 6. The Pick-
ering ‘“Isophase’
speaker is de-
signed to operate
with o conven-
tional woofer,

WWW. asknerieainiadiahistory.com
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Fig. 7. One section of the Janszen elec-
trostatic speaker. Complete unit usually
consists of four of these units.

there is a tendency for the sound to be
confined to a continually narrowing
beam on the axis of the speaker. The
sense of “space” is destroved by such
beaming. Paradoxically. the larger the
individnal treble radiator, the more pro-
nouneed is this beaming effect. Counter-
measures include the use of several
speakers in an array. and the use of
acoustie dispersion “lenses.”

Electrostatic Speakers

The electrostatie speaker uses the at-
traetion and repulsion forees of electro-
statie charges bhetween plates, rather
than electromagnetie forces. If two
plates, closely spaced, are held parallel
to each other as in Fig. 9—4, and one is
allowed to move, thev ean be stimulated
meehanieally by varying the electrostatie
charge between them. A fixed charge is
placed on the stationary plate, and the
signal is applied to the movable plate.

There is a diffieulty, however. The
force between the plates is a funetion
of the charge, and of the square of the
separating distanee: thus as the plates
move further apart the foree is weak-
ened. and as they move closer together
the force is increased, independently of
the signal. The pattern of vibration will
therefore not he an aecurate replica of
the pattern of the electrical input signal.

The solution to this distortion problem
is to nse a push-pull arrangement. In
Fig. 9—35 we have two stationary plates
instead of one, with the movable plate
hetween: when the repelling foree be-
tween the moving diaphragm and one
“stator” is decreased by distance, a ecom-
pensating inerease in attracting force to
the second stator is created by greater
proximity. Figures 6 and 7 show two
commereial condenser speakers.

The great advantage of the push-pull
electrostatic speaker is that the dia-
phragm is driven uniformly over its sur-
face, and must therefore move without
flexing or “breaking up,” making possi-
ble a uniformity of frequency response
and a low distortion percentage probably
unique as of this writing.
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You’re the Sultan ... with 70 watts in your harem

Our impressionable friend is high on his
Persian carpet ... transported by Sche-
herazade and the princely new Bogen
D070 power amplifier. Small wonder, with
70 pure watts at his fingertips. If you are
frustrated with plebeian equipment, add
the Bowen 1/070 to your hi-fi harem. Lt's
magnific . . . but why not read the astound

1 o' for volltre f
ing spee's for vourself

NEW BOGE 70 WATT AMPLIFIER (RIGHT
The r
, U he fir
L lexs t) 3¢ fron, ndi
ort ) n T ( b I
Output Indicotor; Light Indical

it oof exe ? B Ve
D Factor C 8
ol F ch
lohog 131 /
/
NEW BOGEN Rl Fm 1 TUNER AND I'F
2y Pk o
[Y) ity
I -
t. C brated “Zero-1
i) Re B
; D
e 1 Y v 8
rate cut-off !
2710 Chassis, $159.50. Mal )
Blonde-finish m e,
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HIGH FIDELITY
beceuse it sounds hetter
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Gott

1. Performance curves for the George

amplifier by Bigg of California.

Equipment Report

The George Gott amplifier and preamp by Bigg
of California—Heathkit AG-9 Audio Generator

except price. the George Gott amplitier

and preamplifier are of considerable
interest beeause they show that it is pos-
sible to eoustruet an awmplifier of good per-
formanee at a price that is particularly
attractive. These two units are a power
amplitier rated by the mannfacturer at 30
watts and following the usual Williamson-
type eirenit arrangement, and a self-pow-
ervd preamplitier with several inputs, five
phonograpl equalizations, bass and treble
tene controlz. I’erformance curves for both
are shown in Fig. 1.

The power amplitier, model G-30-U, uti-
lizes two 5881’s and two GSN7’s, with a
5U4GI reetifier. It is fairly compaet, meas-
uring 12 by 8% inches and 7 inches high,
and 18 equipped with n hun balancing po-
tentiometer and two a.c. outlets for attach-
nment of other equipment. There is no power
switeh, since it is expected that the unit
would be plugged into a control awplifier
ou which there would he additional a.c.
outlets controlled Ly the power switeh on
the latter unit. By standard meusurement
techniques, the humn level from the ampli-
fier is 83 db below 1 watt, which agrees
within 1 db with the manufacturer’s speei-
fication of 98 db below maximum output.
Input sensitivity is such that a signal of
0.22 volts at the input gives the standard
l-watt output. Observations show good re-

(o.\'\f}:.\"l‘lu.\'AL in almost every partieular

T = I

Fig. 2. The pre-
amplifier section
of the Gott ompli-
fier system shown

in its accessory
cabinet.
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Fig. 3. Schematic of the preamplifier section of the unit.
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sponse to square waves up to better than
20,000 cps, and the outpnt of the power
amplifier is down 6 db at 300 ke, indicating
an excellent output transformer. .\ shght
oscillation was noted when a 0.1-uf eapaci-
tor was placed across the 16-ohn resistive
load of the test cireuit. The external ap-
pearance is shown in Fig, 4.

Kigure 2 shows the preamplifier—>Model
GP-30-P—mounted in its wooden cahinet,
whieh is available as an aecessory. There
are five controls on the punel—from left
to right thev ure: treble, bass, sclector,
lowdness, and mixer. The rone eountrols are
of the Baxendall type, and give the limit-
ing eurves shown in the center section of
Fig. 1. The selector switch provides for
the five phono equalization positions, and
for six high-level inputs. although there
are no input jacks for the three marked
AUX. Presuntubly these could be added if
the user required the additional inputs, As
ean be seen from the schematie, Fig. 3. the
TAPE OUT jack provides a feed for i tape
recorder ahcad of the tone and loudness
controls, and a MIKE jack connects direetly
to the grid of the first section of the second
12AX7. Additional preamplitieation would
be required for the microphone, but the in-
put jaek would be a eonvenience to some
users, The output is from a eathode fol-
lower. There are two jucks labeled BINAU-
EAL IN and BINAURAL OUT. These feed to
awd from the l-meg. control laheled MIXER
on the front panel, and could serve as the
volmne control for a second channel if
sueh were to be controlled at this point.

The loudness control is rather unusual
in that it works on the tone-control feed-
back network. On the rear apron is a eon-
trol marked coxTOUR (R, on the sche-
matie). This ehanges the feedback eireuit
8o that at settings of the londness control
of less than maximum there is eompensa-
tion. The amount and echaracter of the
compensation is shown in the center section
of Fig. 1 for the maximum setting of the
eontour eontrol and with the londness eon-
trol at its midpoint. One useful feature is
the adjustment of pickup loading resist-
ance from 1800 to 101,800 ohms. and the
hum eontrol potentiometer provides a no-
ticeable effect on over-all hum output,
which was measured at 60 db below 1 volt
on the phono positions, and 70 db helow
I volt for the high-level inputs. An input
of 26 mv at the phono jacks gives a 1-volt
output; the same output is obtained from
an input of 1.25 volts at the high-level
jacks, IM distortion for the prelunplmer
vection is shown by the dotted line in the
lower section of Fig. 1 in reference to the
seale indieated in the graph. N-24

Fig. 4. External appearance of the power
amplifier section.
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The Mullard EL34 can be rightly acclaimed as the
most efficient high fidelity output pentode tube vet
produced in Britain. It is being fitted in many of
the British sound reproducing equipments which
are becoming increasingly popular in the United
States and Canada.

Used in push-pull ultra-linear operation (dis-
tributed load), two EL34 tubes will give 32 watts
output at a total distortion of less than 1%,. The
application of negative feedback reduces distortion
even further.

The EL34 is equally capable of supplying higher
power outputs where an increased distortion level
is acceptable. Under class B conditions, 100 watts
are obtainable from a pair of EL34 tubes in push-
pull for a total distortion of 5%;.

Another significant feature of this tube is its high
transconductance value of 11,000 pmhos, resulting
in high power sensitivity and low drive require-
ments.

Supplies of the EL34 are now available for
replacement purposes from the companies
mentioned below.

The British Electronics Industry is making
giant strides with new developments in a
variety of fields. Mullard tubes are an
important contribution to this progress.

Britain’s

foremost pentode
for 25W high
fidelity equipment

Principal
Ratings

Heater
6.3V, I.5A

Max. plate voltage
800V

Max. plate dissipation
25W

Max. screen voltage

425v

Max. screen dissipation
:3%%

Max. cathode current
150mA

Base
Octal 8-pin

Available in the U.S.A. from:—
International Electronics Corporation,
Dept. A5, 8l Spring Street, N.Y.I2,
New York, U.S.A,

Mullard)

MULLARD OVERSEAS LTOD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON, ENGLAND

Muliard is the Trade Mark of Mullard Ltd.. and is registered
in most of the principal countries of the world. o~

Available in Canada from:—
Rogers Majestic Electronics Limited,
Dept. HI, 11-19 Brentcliffe Road.
Toronto 17, Ontario. Canada.
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HEATHKIT AG-9
AUDIO GENERATOR

Building and servieing awdio equipment
without adequate test equipment is some-
what like trying to build a house without a
carpenter’s rule—it can be done, but you
are not sure about the results. And one of
the most important units of test equip-
ment is the audio generator—a device which
provides a test signal of known level at any
frequency in the audio speetrum. Tt used
1o be sufficient to cover the range from 20
to 20,000 cps, but with the almost universal
use of feedback in amplifiers, it is now al-
most that the upper end of the range be
extended to ut least 100.000 ¢ps.

Until fairly reeently, the most common
type of aundio generator to be employed
for routine and development measureinents
was the Dbeat-frequeney oseillator, which
provided the entire range of frequencies
with one sweep of the dinl. When properly

uilt, this unit was quite useful, for the
user eould sweep the entire band at once,
and the accuracy of setting was roughly
logarithmie, which gave the same percen-
tage throughout. Ilowever, a good bLeat-
frequeney oscillator was—and is still—ex-

pensive, and anything but a good one was
subject to considerable drift, had to be
checked for ecalibration frequently, and
was difficult to use below about 30 cps be-
csuse the oseillators would lock together.

These oscillators were largely super-
seded by the resistance-capacitance type
whieh gave a continuous sweep over a
band of frequencies having a ratio of 10
to 1 hetwoen upper and lower limits. This
type of generator is still in general use
hecause its output is relatively constant
over the entire range, it is stable and re-
quires no recalibration during use, and
it hus a high output.

Some two years ago a circuit was de-
seribed by Peter G. Sulzer of National
Bureau of Standards which offers some
advantages over both of those previously
desecribed, partieularly with respect to
purity of waveform, resulting in an in-
strument whieh could he used for dis-
tortion measurements without the need for
filtering of the source signal. In faet, the
distortion may be held to less than 0.1 per
cent over the audio spectrum with little
difficulty.

One such instrument has recently been
announeed by the Ieath Company, and in

Fig. 5. Heathkit
AG-9 Audio Gen-
erator, with step-
type switching for
selection of out-
put frequency.
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Fig. 6. Complete schematic of the AG-9 Audio Generator.
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addition to using this simple and reliable
cireuit, it incorporates three switches to
select the frequency—one numbered 0 to
10 in units, one numbhered 0 to 100 in tens,
and one marked X1, X10, X100, and
X1000. Thus by simple settings of the three
switches, the user may obtain any desired
frequency from 10 to 100 in steps of one
cyele per second. from 100 to 1000 in ten-
eps steps, 1000 to 10.000 in 100-cps steps,
and from 10,000 to 100,000 in 1000-cps
steps—all very stable and repeatable at
will with considerable aceuracy, and at a
very low distortion.

Added to this generator is an output
control, which permits the user to obtain
any desired output from approximately
10 volts down to less than one-tenth of a
millivelt. and a meter which indicates the
signal intensity. The unit is self powered,
and the hum level is well below the mini-
mum output signal.

The signal is fed from an effective source
impedance varying from 300 to 1100 ohms
(the lower figure at the high and low
settings of the output control) on the 10-
volt setting, from about 600 to 1100 ohms
on the 3-volt setting, and of approximately
600 ohins on all other output settings. An
internal resistor may be switched into the
cireuit to terminate the instrument properly
s0 as to maintain aceuracy of output volt-
age ns indieated by the meter when feeding
high-impedanee inputs. On the whole, this
mstrument is eagy to use, compact, and ex-
tremely reliable.

Since the generator is a kit, some might
approach the construction with trepidation,
feeling that the problems of instrument
building are too complieated for the in-
experienced builder. But the clear and con-
cise instructions which aceompany any of
the Heathkits make them easy enough for
anyone who can follow instructions to com-
plete the unit with the assurance that it will
work when it is finished. We have built a
number of Heathkits—both test equipment
and amplifiers—and have always been im-
pressed by the methods outlined for cali-
brating the instruments. With only one
of these units has it been necessary to em-
ploy any other instrument in the calibra-
tion of the Ieathkit upon comnpletion. We
have never yet found one instrument which
did not do what was claimed for it, and we
have vet to receive a kit in which even a
single lockwasher was missing from the re-
quired parts.

This generator required about five and
a half hours in construction, worked prop-
erly and correctly when first turned on, and
the ealibration checked throughout the en-
tire audio hand within one per cent.

The Circuit

The AG-9 Audio Generator is shown in
schematie form in Fig. 6. The frequeney-
controlling elements are shown in the
dotted box at the lower left side of the
cirenit, and are essentially a bridged-T null
network. The oseillator funetions as a re-
sult of the positive feedback from the
cathode of the 6CL6 to the eathode of the
6AUG through a low.wattage lamp which
maintaing a constant output. The null net-
work furnishes a negative feedback for all
frequencies except the one to which it is
tuned, and consequently the cireuit is pre-
vented from oscillating except at the one
frequeney. The resistive elements of the
switehing e¢ircuit consist of four sets of
four resistors each which give the values
shown in the table at the right, while the
capacitance is provided by tive capacitors
which are selected by the multiplier switch.
The design is unique and economical, and
the output is constant within less than 0.5
db throughout the entire range.
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“LIVING SOUND” IS YOURS TO ENJOY

WITH NORELCO

D et ™~

FULL RESONANCE TWIN-CONE SPEAKERS

High fidelity and tonal qualities associated with
expensive multi-unit speaker systems—

are similarly produced with new

Norelco FRS Twin-Cone Speakers.

Norelco's exclusive Twin Cones are made from
specially selected and matched materials —
operated trom the same magnet and voice coil
—some covering an extremely wide range

up to 20,000 c/s. Norelco's twin-cones are always in
phase and operate in harmony—providing the same
degree of efficiency under all conditions.

Unequalled manufacturing precision and quality is
inherent in all Norelco speakers. All component
materials—including magnets. wire and even

cone materials—are manufactured and assembled
by Philips 1o suit a specific speaker design.

Many sizes in standard impedances are available
from your dealer or send to Dept A5 today for
more details. Norelco FRS speakers are

priced from $59.98 10 $9.90 audiophile net.

Add to...and improve any sound system

with /Voreko

*FULL RESONANCE SPEAKERS

NORTH AMERICAN PHILIPS CO., INC., 100 East 42nd Street, New York 17, N. Y.
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Be Your Own Record Critic

ND MANY AUDIO READERS did just that
—in faet, rather more than were ex-
pected.
But that is just what could le expected
—that our expectations would he exceeded.
The prizes—all so generously furnished
by Angel. Westminster, Columbix, and
Cook—have heen dispatched to the lucky
(and energetie) winners. Will you he on
the list in June?

FIRST PLACE

Newton Avrutis, 160 W. 225th St., New
York 63, N. Y.. whose winning review ap
pears here, followed hy Mr. Canby’s owu
coinmments. For his prize, Mr. Avrutis se-
lected these records:

A Portrait of the Waltz
Tehaikowsky—6th Symphony

Westmingter WN 18048
J:nacek—Concertino

Angel 35154

Colwinhin ML 4995

SECOND PLACE
Don Sasman, 821 E, Mulberry St., Lan-
caster, Ohio. His choices were:
Janacek—Concertino
Columbia M1, 4995

Steel Bund Clash Cook 1040
THIRD PLACE
Fred H. Schwartz, Jr., 909 MeClain

Roud, Columbus 12, Ohio. Mr. Sehwartz
wints to be a record reviewer as a profes-
sion—we trust this will give him a “'leg
up.’” His choice of prize record was:
Monteverdi and Marenzio—DMadrigals on
texts from ‘‘I1 Pastor Fido?’’
Westminsier WLE 105

Struvinsky:The Fire Bird (complete bal-
let). L'Orchestre de la Suisse Romande,
Ansermet. London LL 1272

Here is Mr. Avrutis’ winning review:

st Firebird is a beast of gorgeous
plumage, found Ifi in the I'i. but he didn't get
there nunder his own steam-—he was hoizted
by superb  recording  techniques, True. the
tympani bang you in the hell the highs
sireteh the eirs upwianrd like rahbit's,

The true Ntravinzk Firebird is tall of
nervous excitement yressed in 1iming : of
suspense . of slight hes tions (nou easily in-
dieated on a score) befare hell broke joose.
The fuse getz shorter and the Firebird takes
off and takex you np there with him.

Anzermet. however, leaves yon safely on
the ground. He plays all 1he right notes and
they ~ound beautitul individnally. The timing
is baxed on mathematies. t on adrenalin or
the nervous systeln, Fairytale princesses
These are sturdy peasant  girls with  hig.
mnddy feet. Cradle song? You sce instead a
tlatlooted Kirebird leading Roman legions he-
rween the pine trees of the Appian Way. The
Finale is loud and sonorous in the right

S, bnt the right places get rhere just a
ion lute. Jet planes md Firebirds require
1x1 rellexes,

1

And here is Mr. Canby’s review of the
e record.

This is no ordinary Fire Bird ! Here we have
the complete original halletr seore, in a super-
nodern. supwer-hi-i interpretation.

The complete score is muceh longer than the
nltra-ramiliar  Fire RBird Xnite of separate
dance movements that moest of us know. The
musie here plays continuously aml a large
part of it is “new.” though the familiar
themes appear evervwhere in new guises; the
familiar Jdance numhers are imbedded in thig
continuous-tflow musgic. here and there. with
out the formial beginnings and endings of the
Kuite. and their order is quite different asx
well, which makes the comulative impaet alto-
gerher different.

The “‘new’ music—inost of the record—is
remarkably unlike the familiar seciions. It is
largely active, *‘acting” music. to accompany
specitic happenings on the stage that advance
the plot: whereas the set dance movements of
the suite are like arias in an opera, formal
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dance munbers that take place while forward
plot action waits. The two types of music are
cleiarly ditferent here, even though the score
plays continuously, and the contrast is most
interesting.

The total impression is of a4 much more
modern work than the Fire Bird Suite. First,
the extensive ‘new”’ connecting pasages he-
tween the familiar items are, somehow. more
dissonanr. less tnne-ish, more radieal; the
traces of old-fashioned romanticism a la
Rimsky-IX. that abound in the familiar parts
are largely absent, The combined effect is of
A odernisin much closer to *“Petrouehia™ amnd
even the "Rites of Spring” than most of us
would have imagined possible.

Moreover, Ansermet and London hetween
them have put Jdown a remarkahly modern-
slanted performanee here. The hig. romantic-
style string tunes, =0 familiar in the usual
coneert performance of the Suite, are played
‘'way down. They come oumr in an oWhand,
square-ent modern way with no slush and non
sense. The surronnding wind and brass mstte-
rial is played up, in all its inceredible com
plexity and eolor. as It snrely has not been
heard before. Voices and figures of astonishing
variery eome through, that are usuilly lost in
the golden haze of distance. (But not in a
ballet theitre, which tends to be dead acousti-
cially, not live like a concert hatl.) An ultra-
modern brass-woodwind-percnssion sonnd pre-
dominites everywhere., even in the passiges
that uxed to sound forth so juiecily from the

strings. Iven the tempi are srreamlined,
speeded up, squared-oft,
Finally, this is a dream hi-fi recerd. not

only in 1hese muxical respects bur in Londen’s
superb and appropriate cloge up rfrr recording,
heautifully clean and transparent. Best of all,
there's the higgest, lowest bass drnm ever re-
corded, and i1 hooms not just once hut many
times. One-note-hass faus, please note.

A Note on the Contest . . . E.T.C.

This promises to be an interesting proj-
ect! The first review record. Stravinsky's
complete ‘“Fire Bird,”’ was chosen delib-
erately because it offered a number of
interesting and dehatable points for dis-
cussion, therehy allowing for a wide free-
dom of choice in your posteard reviews.
The answers we received were as interest-
ingly divergent as we had hoped and the
choice of a winner and runners-up was any-
thing but easy—which is exactly what we
had expected.

The three winners were chosen to some
extent heciuse of their merit in approach-
ing the subject from three different view-
points. Mr. Avrutis uses picturesque lan-
guage to object to the musical performance
itself, while approving of the ““fi.”” I think
his point is strongly expressed and reason-
ably argued. Other reviewers agreed with
him and. to tell the truth, T do myself,
with qualifieations.

Mr. Sasman conecentrates on the musieal
significance of the comnlete score as com-
pared to the various Suites and does a
good joh at it, though he disagrees with
Mr. Avrutis as to the interpretarion itself.
And Mr. Sehwartz writes an interesting
review from the audie standpoint whieh,
again, I think is well expressed.

I was mildly shoecked to note that
whereas a number of onr do-it-vourself re-
viewers felt it necessary to write in what
has been ecalled ‘‘reviewcrese’’ English,
onc or two seem to have aimed more or
less at my own style of writing! Probably
a good idea. since I'm a judge . . . Rut
the interest of the review itself, the clar-
ity of expression and the defensibility of
the viewpoint will continue to rate first in
all judgments, whatever the style.

P.8. If yon don’t like our prize choices
—write vour own. See latest review rec-
ord, page 58.

Edward Tatnall Canby
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BOOK REVIEW

TAPE RECORDERS AND TAPE RECORDING, bv
Harold D. Weiler. Published by Radio
Magazines, Ine. 190 pages, illustrated,
index. $2.95

Here is a hook that should hLe warmly
weleomed hy every amateur of tape record-
ing who wants to get a tirm hold on the
operation of his machine. Mr. Weiler,
author of the classic *‘ High Fidelity Sim-
plified,”* has turned his talent for elarifiea-
tion to the problems the amateur faces in
making tape reecordings, at lome and
abroad, that really sound good.

Without the slightest statistical evidence,
we can guess that many tape machines
yield, say, 10 per eent or less of theiv
potentianl for gratification to their owners.
Simple errors of technique in using the
muchine can make the difference between
tapes that please and keep on pleasing, aud
tapes that discourage. The latter kind is
responsible for the fact that some tape
nrachine owners do not use their machines
the maximum of their applicability.

Mr. Weiler has the answers for these
puzzled or semi-discouraged tape recordists,
and for all of us he has information that
will inevitably raise the attractiveness and
finish of our tape recordings by a good
numher of notehes. After initial chapters
given to the basie nature of sound and the
human ear’s response to it, he has written
four chapters on microphones und micro-
phone techniques, whieh is surely the crucial
knowledge-area for the amateur operator,

These chapters are pitehed straight at the
every-day tape machine owner, who has no
technical background. He will be able to
read and understand the material rapidly
thanks to Mr. Weiler’s gift for straight-
forward, accurate translation from the tech-
nical to the lay langnuage. And he will be
able to handle correctly the mierophoue
part of almost any recording situation he
is likely to be involved in, as an amateur,
after he has absorbed Mr. Weiler’s ex-
cellent information,

The advanced amateur or semi-profes-
sional will find very much less to interest
him, which is a natural and expected re-
sult of Mr. Weiler’s choice of level.

A chapter on recording from records,
radio, and television has neuarly the same
virtues as the microphone chapters. Mr.
Weiler describes the causes of poor results
in transterring material from dises or radio
to tupe. Here, this reviewer felt that Mr.
Weiler had perhaps nade it sound a little
bit oo easy, by omitting the ditliculties and
distortions arising from poor matching,
ham piekup, signal level adjustment, and so
on, when one eleetronic uunit is connected to
another. However, the information given is
all relevant and Important.

In subsequent chapters on tape editing,
on sound effects, and on adding sound to
movies and slides, Mr. Weiler deseribes
practieal operating procedures that should
be of the greatest value to every tape
recordist. It is just this kind of tried and
proven, down-to-earth information that is
hard for the amateur to come by, and that
makes all the difference between successful,
pleasureable tape aectivity and tapes that
just miss ont in one way or another.

Also inelnded is a chapter on the basics
of magnetic recording, somewhat oddly but
not objectionably positioned in the middle
of the book, after the chapters on micro-
phone techniques. There is in addition a
useful chapter which covers in simple stvle
maintenance activities, which though tew,
are essentinl to successful operation.

—R. 8. Lanier
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FM-AM Tuner—Phono and Tape Preamp—20-Watt Amplifier

On One Chassts . . . In One Handsome Enclosure

“nw welcome this will be to those of you
who have been seeking an easier path to gen-
uine high fidelity. For it is true, that many of
you have actually denied yourselves the thrill-
ing performance of components — simply
because of a disinclination te ‘de it yourself’.

Recognizing this, Pilot developed the fabu-
lous HF-41. Wifh one bold stroke, Pilot elimi-
nated the inconvenience of wiring and the
chore of special installation. In the HF-41,
Pilot embodied all the necessary high fidelity
comiponents — integrated on one chassis and
ready for use: a superb FM-AM tuner — a
versatile phono-preamp with full record and

See your high fidelity dealer or write: Dept. SE-1

Prlot® ] RADIG CORPORATION

S S0 stightly higher
West of Rackies

tape equalization — dual tone controls —
and a 20-watt amplifier.

And then, Pilot designers styled an enclosure
for the modern home and set it off in deep
burgundy and brushed brass. The result is
so attractive that you'll want to show it off on
an open shelf or table top.

To complete this truly fine high fidelity sys-
tem, you need only add a Pilot Companion or
other high quality speaker system. And with
the inclusion of a changer or turntable, you
can enjoy record reproduction that
approaches the realism of the concert hall.

Over 35 years leadership in electronics

37-06 36th STREET, LONG ISLAND CITY 1, N. Y.
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1. SOME TAPES

I decided to turn off my phonograph for
a spell (with apologies to tlhe disc com-
panies) and listen to some tapes, nmon-com
petitively, just to sce how it woull feel.
Below are some specific reactions,

There’s more to he said on tape than I
managed to squeeze into the February is
sue—but sutlice it to note. for the moment,
that tapes and dises are now being handled
utterly separately, as though neither knew
of the other’s existence. Tapes, evidently,
sell prineipally through hi-fi dealers. tape
recorder dealers and by mail. Reeord shops
aren 't handling very many.

The mere faet that tape and dise do hap-
pen te be alternative sound media—for any
kind of soumd—seems to be quite irrele-
vant. Equally irrelevant, it would seem, is
the already mentioned faet that many
tape is, in content, a duplicate of a dise,
Not even the labels are the sume, except for
RCA Vietor.

So. you record collectors whe ure curious
about tape, don’t expect to find it right on
the shelves along with your favorite dise
records. You probably won’t. But this de
partinent will persist in ecalling spades
spades and will eontinue as well as possible.
to treat dises and tapes for what they
really, honestly are, alternative media for
recorded sound, of every sort. And we’ll
look forward to the time when the two
branehes of reeording begin to get ae
quainted with each other, and maybe with
each other’s markets, too.

Dvorak: Symphony #4. Sibelivus: Origin
of Fire; Song of My Heait; Finlandia;
Pohjola’s Daughter. Cincinnati Symphony,
Helsinki Univ. Chorus, Thor Johnson.
A-V 1030

This and several other A-V tapes I've Ll
around quite awhile; my apelogics here, too.
Labelling and deseription on tapes are still
somewhat confused and you muy find a dif
ferent line-up on Some more reccnt tapus. hi
these itemns s=hould all be available—on one
tape or several. (Most items come in %, ips
too, in different combinntions, which adds to
the confusion.)

The Dvorak is an excellent performance
that will stand up to anybody’s, and the mus'c
is most endearing. as easy s the —“New
World™ but lighter, more active and tuneful
The Sibeling works are excellent, too. The
Origin” is for men's ¢horns and orchestra
the next two for nale chorus unaccompanied
and very well sung with great precision amd
an odd Finuish plirasing. with hesitations, tha
is meost attractive; the final Sibeliug is for

780 Greenwich St., New York 14, N. Y.
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EDWARD TATNALL CANBY*

BE YOUR OWN
RECORD CRITIC

Choice of LP records for three
best reviews sent in each month.

Simple os that! Just write your own
review on the record selected by Mr.
Canby for the “Problem of the Month,”
send it in, and perhaps yours will be one
of the fortunate three chosen by the
judges. If your review is first, you may
select any three records reviewed in this
issue; if yours is second, you may select
two; the third choice may select any one
record. Your selections will be shipped
to you postpaid at no cost to you.

Each month, Mr. Canby will name one
record as the "Problem of the Month.”
Listen to it, study it both as to music
and as to recording quality. Then write
a brief review on a postcard—no other
entries will be considered—and send it
to AUDIO, Dept. RR, P. O. Box 629,
Mineola, N. Y. so that it arrives on or
before June 5, 1955. Winners will be
announced in the July issue, and the
review chosen as first will be published,
along with Mr. Canby’s own review, in
the same issue.

For this month’s problem, Mr. Canby
has selected:

The Three Ravens (Songs of Folk
and Minstrelsy out of Elizabethan
England). Alfred Deller, counter-
tenor, Desmond Dupre, guitar and
lute. Vanguard VRS 479

Buy it, borrow it, or just listen to it
somewhere—then tell us what you think
about it.

RULES

1. Decisions of the judges are final and no cor-
respondence will he entered into regarding
entries or choices of the judges

Reviews of the seleeted record must be sub-

mitted on a povernment postcard. No others

will be considered.

3. Only one entty will be consldered from each
contestant.

4 ANl entries are to become the property of
Radio Magazines, Tnc.. and the one chosen
as first wlll be published

5. From the list of records resiewed by Mr.
Canby in the lssue In which the ‘‘problem
record” 1s announced. the writer of the re-
view chosen as first will be given three ree-
ords of his ehoice; the writer of the review
chosen as second will be glven two records of
his cholee; the writer of the review chosen

third will be given one record of his
choice.

6. Entries will be judged on the basls of both
musical ond technical accuracy. Neatness and
form will not count, but the reviews must, in
the opinion of the judges, be sufficiently
leglble to be read easlly.

5
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MAHLER

orchestra alone, in spite of the label. I don't
know how these Finns got together with the
Cincinnati, but I'll 1ake A-V’s word for it
that it happened.

Some ‘‘motor rumble” sound on my tape,
and the bass is a bit thinnish ; may have been
corrected on later editions.

Mozart: “Jupiter” Symphony, #41. Aus-
trian State Symphany, Wass.
(A-V 1006)

I ean’t find this one in current catalogues—
but that doesn’t mean it's vanished. (One
catalogue lists classical recordings ‘‘alphabeti-
cally by manufacturer” so you can understand
my troubles . . .}. It should be coupled with a
Mozarr Symphony Concertante (Sinfonia Cou-
certante. K. Anh. 9, I suspect) but mine was
single track.

Anyhow the sound is very good. the
playing lyrie and gentle, though not with the
full strengrh and subtlety that is in the music.
Not bad; I'd prefer it to some of the more
eccentric verstons by famous conductors. There
arce numerous other Austrian Symphony-Woss
A-\"items. If I am right, you'll also tind them
on Remingzton records (dise), though it doesn't
say so on the tape box.

Haydn: Piano Concerto in C; Emperor’s
Hymn. Corelli: Suite for Strings (arr.).
Bach: Suite #3 for Orch. Philharmonia
of Hamburg, Hans-Jurgen Walther.

A-V 1029

This orchestra, now playing for various
M-G-M recordings, uoes a fairly good bhut not
very exciting job with the Haydn concerto;
the pianist in the same, Sondra Bianea, scems
to me to lack wholly the feeling for IHaydn,
especinlly in her unmusieal and forced orna-
ments. The Corelli. an arranged suite, and the
sach Suite are both routine and nothing at all
special. The “Emperor’s Hymn” is for string
quartet, the variation movement from one of
the Haydn Quartets, the “LEinperor,” the tune
being the familiar Austrian national hymn,
also borrowed as “Deutschland uber Alles

Haydn: Symphonies #6 (“Le Matin”),
#7 (“Lle Midi”), #8 (“Le Soir”). Vienna
Chamber Orch., Litschaver.
Berkshire BH-1004
Bach: Concerto for Three Harpsichords.
Vivaldi-Bach: Concerto for Four Harpsi-
chords. Haydn: Trumpet Concerto in E
Flat; Horn Concerto in D. Vienna Cham-
ber, State Opera, Symphony Orchs.,
Heiller. Berkshire BH-1003
Berkshire has come ncarer to making in-
telligent order out of general chaos than any
othier tape producer except RCA-Vietor. These
tapes actually state, on the box. that they come
from Haydn Society master tapes—ais though
this were something to be proud of, which it
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HERE IT IS . . .

A SERIES OF MODERN LONG PLAYING HIGH FIDELITY RECORDINGS |
New Aduvewtires in Sowud

BEAST IN THE BASEMENT

Leon Berry removed a Mighty Wur-
litzer Pipe Organ from a theatre and
has it set up in the basement of his
house. console, hundreds of pipes.
glockenspiels, drums, klaxon and all.
The sound is enormous; the dynamic
range, utterly fantastic. Greatest yet!!

12-in. $5.95

REPLICA 509

UNUSUAL RECORDINGS

for the Discriminating ”;—F" Record Collector
am—

AUDIO FIDELITY RECORDS presents

Studies in HIGH FIDELITY downd

THE BRAVE BULLS! — La Fiesta Brava
Music of the Bullfight Ring

Featuring the "Banda Taurina’ of the
Plaza Mexico world's largest bullfight
arena. A Hi-Fi presentation of an after-
noon at the bullfights. Complete with
book of 24 full color Bullfight Poster
Reproductions. “brilliant engineering”,
High Fidelity.

AUDIO FIDELITY AFLP 1801 12.in. $5.95

FABULOUS EDDIE OSBORN
The “hit™ of this scason's Hi-Fi Shows.
This album abounds in big sound and a
sprightly mixture of polyphonic effects
unique on a Mighty Wurlitzer Pipe

gan.
REPLICA S11

12-in.

$5.95

i

audio fidelity w

"MARTMBAS
[T
0 xa

WALITE AT,

4

s MBAMB

ux
CHA - CHA - cHjx

STADIUM ORGAN

This is the world’s largest unit pipe

oigan. A triple challenge for the
modern audio system. |
VOL. 1 —REPLICA 504 12-in. $5.95

VOL. 2 -REPUCA 510 12.in. $5.95

Oscar Brand, noted balladeer sings
Folk-Americana often heard but never
recorded. Rollicking songs for people
with lusty appetites and strong musical
tastes.
VOL. 1—AUDIO FIDEUTY AFLP 906
10-in. $4.00
VOL. 2—AUDIO FIDELITY AFLP 1806

-in. $5.95

Pipe Organ

MATINEE

Arsene Siegel at the Great Oriental
Theatre Organ. Depth of feeling and
mitless tonal resources.

REPLICA 513 12-in. $5.95

GLOCKENSPIELS, TRAPS ond ”
PLENTY OF PIPES

The greatest Hi-Fi demonstration rec-
ords ever made. “"Sounds never before

Lean Berty

commutted to record"” -— High Fidelity
afelitik Magazine.

VOL. 1--REPLICA 501 10-in. $4.00

VOL. 2- REPLICA 503 10-in. $4.00

VOL. 3 REPLICA 505 10-in. $4.00

VOL. 4 -REPLICA 507 10-in, $4.00

réNJOY THE;E REPLICA HIGH FIDELITY RECORDINGS

JOHNNY HAMLIN JAZZ QUINTET REPLICA 1000  10-in, $4.00
MEMORIES OF OLD VIENNA (Zither) 200 10-in. 4.00
BILL KNAUS PLAYS "SWELL" to "GREAT” 508 10-in. 4.00
HELEN'S HOLIDAY (Pipe Orgaon) 512 10-in. 4.00
ORGAN ECHOES with KAY McABEE 506 10-in. 4.00
HAL PEARL, ARAGON PIPE ORGAN 502 10-in. 4.00
THE LATIN SET, (Pipe Organ Tropicole) 500 10-in. 4.00

These records are available at your favorite Audio or Record Shop

" Nationally di
WRITE FOR

FREE CATALOGS
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TH:Z TALBOT BROTHERS
of BERMUDA
The greatest tou-ist attraction that
ever happened to any island, none.

Calypso rhythms and pop favorites in
an idyllic tropical setting.

VOL. 2-—AUDIO FIDELITY AFLP 903
10-in. 4.
VOL. 3-—AUDIO FIDELITY AFLP 1807
$5.95

=% o=

AI ESUIK OUBARN * ms she Wurtivmn, Prpe dryin i » study in hifid('l?l)' coucd
e ‘ =
Melgam BAWDY SONGS and BACKROOM
Al MELGARD AT THE CHICAGO
eyt BALLADS

iThe BRAVE BULLS! 5%l st v

A

MARIMBA MAMBO
y CHA.CHA.CHA
The scintillating tropical rhythms of a
6 man Marimba plus orchestra. A Total
Frequency Range Recording of the
latest and greatest Latin dance tunes,
AUDIO FIDELITY AFLP 1802 12-in. $5.95

o O T et

BAWDY

A0 HBELTT ke s

- SONGS

R

; and
Back Room BRallads

sung by Oscar Rrand

STRINGS OF PEARL

Pear! Chertok. harpist on the Arthur
Godfrey Show plays a rare combination
of the sophisticated and the primitive
with the drum rhythms of Johnny
Rodriguez. An absolutely captivating
recording.

AUDIO FIDELITY AFLP 1805 12-in. $5.95

studies in HIGH FIDELITY sound

MERENGUES

DRUMS OF THE CARIBBEAN
CIRCUS CALLIOPE MUSIC
MERRY GO ROUND MUSIC
TRINIDAD STEEL BAND
LORD INVADER, CALYPSO

KATHERINE DUNHAM, DRUMS OF CUBA-HAITI-BRAZIL A

stributed by

WWW. ammeidcaanadioRhisterv.com

Al

AUDIO FIDELITY  AFLP 4.00
AFLP 4.00

AFLP 4.00

AFLP 4.00

AFLP 5.95

5.95

5.95

FLP
FLP

750 TENTH AVE.

DAUNTLESS INTERNATIONAL ncw'vork'is, v v.
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is. (But see below)
here are—aor
0o

The packaging ig nive,
will be—annetations. A hogethe

coutidence inspiring |
And note well that the lHaydn Societ

ion

as of thiz wrlting, is t businesz and may
et ba s¢ b pe ) e 1 e
the only versions o nsie ilahle.)
Of 1hese two. I'd pick the “‘Morning, Neon
Night™ trio of yupd he
rop of o T ris i h only reesome
rdi | “ Iy play
o de e, W the fo
1 t orously
<iele nthentie ostly =0
wh e nt I'lie  catehy
jue J is the be
I'hie Berkshi \pil ix excellent he
well above the ty of the origi
Iy is=uedd dblxes s I nber them). Re-
corded T \ e i il Iy quite
gt the | i
h At
(R 1 deride ive up ot ol
1 to it clea) vers. We long since
gave it up in the dis¢ field

Brahms: Symphony =4. Cremona Sym-
phony Orch., Florentino Curci. (See be-
low Berkshire B-2102

I did pretiy well on this. llere are notes 1
Wrol€ the | betore | wauz wised up.

Rather nice concept of the musie. faivly hearvy
and selid—sarprising in an ltalian orch.! Bit
slore bhut a veal wndevstanding of Brahms

I'reriy eCHIL 1 osee, this is aet

Iy, so all 1 later told me. a Urania
vecording d tierman all the scay thrvugh. 10
| i ¢ ol Nying ny, it didu't play
hix, and evidently Signor Florentine Curel is
10] per cent imaginary. So alze is Herr Kurt
Nehwerttfeger he sueceeding review. Pseu
donytn:

To tel wotrath, 1 odot think
funny. thig making np of fake nn
off on an (unsuspectivg iblic.
ent case. U IS seems o

s
e path
In the pre=
have come

! -
CABLE ADDRESS

60

oddly enough, froe the origi record eom
any. 16 1 gather things rightly, Urania was
qnite wilting to lend ont its material fur rap
1. but woulin't allow the correet nnnmes 1o

i te

Haydn: Quartet, Op. 3, #5. Schubert:
Quartet in E Flat, Op. 125, /1. Mendels-
schn: Octet, Op. 20; Andante Scherzando
from Viola Quintet, Op. 87. Fine Arts

; ale, ir and Quartet and guest artists.
te degal, bur . hic :
be e Tt g ' Webcor 2923-5
T sl ) It Debussy: Quartet. Haydn: Andante, Quar-
i onne icly a pol tet Op. 76, #2. Granados: Lady and the
Y .I“‘I * Mightingale. Ravel: Alb. del Gracioso.
< 0 des its wilh [N e . .
iy, T I I':l\‘ ofl Fe o o Liszt: Son. del Petrarca; Mephisto Waltz.
Anyhow | B imee hat Fine Arts Quariet. Roberi McDowel
' pie Iy xype Uran pionist. Webcor 2923-1
14 pas
e ohabl fr Cor's ¢ 1 ias
minal ritely 1 E 1he ex e Arts Q
*> 29 e ra
f the iest 10 3
X , 1 x0T Oetet :
Tchaikowsky: Symphony #6 (“Pathe- s s R o ‘:1
tique'’). Oberammergau Festival Orch,, \ Y] G lovement with
Kurt Schwertfeger. (See below v as well as 1l ite good Ne
Berkshire B-2107 '* ‘ Epil Auiiicts
¢ e 1 o
1 s that some of o ernl S I ex the Fine Ar
ased lers do vestig: oup e o e’ At pousing
Oberanmmergau. rhat sni village where the miliz 1) ally execllent Dwebuss
I'aesi I"lay (bnt net the h nek is pel Poon anyboly ist of sueh recordings
rued onee eve so many yewra, h wor 01 ide” ix a piano il whi
hea seeh orchesrr: And  Herr i iy expected 1o e just another moo
Nchwerileger vesn’t have his name in the ic thing—-bnt which turnead out to he
phone hoolk her, He docsn't exist, | rhink withing o vtrrdina
1 hiz ix shably another Urania-Anon Lo Mebawell is Ly tirs e pian
wons, dressed up with somehody'= idea of & it = whe can get muxic ove B
wood pseundo-title, So wonld aseem, though isroper with o maximnm of dJdramnatic zense
this mois ot listed in el L eat ul inivium of just notes-and-techuique.
wrnes as far oas Loea ' His  playia ] ehange—ix  unu=ually
A nonyngons it i2 a good performance gmooll ato. whigre Mosr pianists now
fll of a lot of withant 1l heetic over play lsod st hrittie witn bittie pedal i
ervonsness that spoilg (Toer some of us) many he Tngs everywhere,  phrases  beautifull
nother “I'athétigne.”” And boter. this one is wltizze hrsngh the pyrotechnies of Liszt with
clean  tape with  low  diztertion hough g ~ iszing the mwelodic sense
Berkshiras high level taping creates bit of for nsrant. Best of lis piano i~ won
breaking) st o the Lol HESHULS mily. resonntly  recorded.
1tecotmrnd nONYIMon: 1 A\ otopr that should he a pleasure
4

Sound by Stephens

.

symphony in sound

W

14

’ b |
is always noteworthy when. selecting

"MORHANEX"™

the finest [in 'superla{i\e speaker systems.
Desigued. constructed. and tested b
the pioneer sound engineers in high
fidelity equipment, the name Stephens
stands for (rue fidelity with music listeners

the world over. Fach pictured note represents

quality speakers and components
that will insure the listener a true sympheny
in sound. Consult your Stephens dealer
as tora recommended Tru-Sonic speaker syst

for your particular needs.

STEPHENS MANUFACTURING CORPORATION
8538 WARNER DRIVE / CULVER CITY. CALIF

EXPORT ADDRESS
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for anybody, from mood-listener to classical
ltighbrow !

Kodaly: Summer Evening. Prokofieff:
Summer Day Suite. Concert Artist Sym-
phony of London, Vicars.

Omegatape 7005 (5”)

\ tape with beautiful orchestral sound (ual
ity. miked ro perfectlon. but the playing ot
these two nicely paired ea W is routine.
though accurate. The Kodaly iz 100 long for
what it says, but ir's fuil of imeresting or
chestral color. The simple little Prokotiefl
hildren's pleces seem 1o me over-orchestrated

this, (he composer’s own verzion of the

ano originals. Ntill—not a bad rape for gen-
e.al interest, both muzicil and hi-fi

Beethoven: Piano Concerto #5 (“Em-
peror”). Horowitz; RCA Victor Sym-
phony Orch., Reiner.

RCA Victor TC-4

One of the first batch of RCA tapes that
didn't get around to. this one nuk e in
resting comparigon with the small-company
apes above. Qnality of sound is, of conrse,
ery high, but not too noeticeubly superior to
he general run. Tape recerding is good any
where and everywhere these days. or shonkl

. What's more immediately not 1ble is the
performancee—not so much its superiority as its
much higher tension. That's what yon pay for
1 these big-namme artists,

To tell the truth. my mitin impression. in
pite of the s8kill and dramatie craftsmanship
isplayed, was adverse. Too tense, too lhard
00 high-strung.

Horowitz's piane is so hard that ar times
ou’ll wonder whether it's lad microphoning.
donbt it. Reiner himselt. the great conduc
or, can be a driving. steely orchestral task
naster in wusic of this sort and, it =eems to
e, the two men egg each other on here
es—it’s of our times in the Spirit of the
ttomie age, amd a ftour de foree of showman
hip as well. But I’d rather prefer a less
uetenr reading, big-names or no. Try it your
el and yon'll see what 1 mean

{This reeording i3 also available on dise.
s with other RCA tapes, one of eighicen ver
ions now extant on LP!

Vivaldi: Concerto Grosso in D Mi., Op.
3, #11. Mozart: “Eine Kleine Nacht-
‘nusik.”  Bach-Stoessel: Prelude in E
‘Aajor.  Tchaikovsky: Serenade for
Strings. Bolzoni: Minuet. Sorkin Sym-
phonette. Webcor 2923-3

‘his is the I'ine Arts Quarter, as above re
iewed. augmented with more strings to make

string orchestra of excellent recording pro
swrtiona, for a very nice taped sound.

The orchestri's sense of xtyle iz not pro
ound. nor perhaps should e if this is back
cronnd musie. For my ear it is anything but
rackground stuff amd so | can only =Ruggest
tiat wherenas the Vivaldi i8 routine string
yaying (minng the harpsicherd continuo thar
should be inchided). the Mozart is excellent
and the Techaikowsky the same. Thexe three
are the nuin items amd should please any
istener who wants n goocdt and musical string
wound, heautifully reecorded.

The remaining twa short hits. Liach-Stoessel
ind Bolzoni, are musically ninecessur
are put on the tape to round out timing. i
process that I'm now beginning to under:
A3 a4 very serious thing in rape circles—in
lexing.

Indexing meun~ simply that the two halves
of a two-track tape must be nmude 1o end
within 4 few seconds of the same length, Why?
Well, of course, =0 you won't have 1o reel oif
the extra blank tape on the shorter half. But
the imporetant on 15 backgronnd musie,

Many  tape buyers. it zeems. ng their
tapes together in one long siveteh, for hours
and hours of disereet Therefore
every individuat twoe-traek tag it be filled
up with nmsic to each end. nuitormly. or there
will be long silences where the longer half
runs bevoit the end of the shorter track.

That, my frieuds, will give yon a nice iden
of the tape promoters’ present heavy preoc-
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NEW! And Only 59921

e P9
ISHE

-M TUNE

MODEL FM-40

I ERE 1T15. a FISHER FM Tuner — with all that the name implies —

for only $99.50. Through the years il has been our policy to bring
equipment of FISHER calibre within the reach of the widest possible
public. Rarely hus that objective been more spectacularly attained.
For the FM-40 represents one of our greatest values in almost two
decades. [t is a superb combination of engineering excellence and
dazzling performance at moderate cost. Its specifications, conservatively
outlined below, are vour best index to the quality of this instrument.

~—

important Features of THE FISHER FM-40

® Meter for micro-accurate, center-nf-channel tuning. ® Sensitivity: 3 micro-
valts for 20 db of quicting, ® Uniform response, + 1 dh, 20 to 20,000 cycles,
® Three-gang variahle capacitor. ® Three 11 stades and a ciuscode RE stade.
® Twao outputs: Detector,/Multiplex (on switch) plus cathode-follaver-type
Muin Audio, permitting leads up to 200 feet. ® Two Controls: AC Power/
Volume, and Station Selecior. ® Chassis completely shielded and shock.
mounted; includes hnttom plate. ® B tubes: 1 —6BQ7A, 1—6US8. 3—6BHS6,
1—6AL5. 1—I12AU7A, 1—6X4. ® Folded dipole antenna supplied. ® Heavy
fiviehieel tuning mechanism. ® Beautiful brown-and-gald brushed-brass. frons
control panel. ® Highly legible, edge-lighted glass dial scale (accurately
calibrated slide-rule type) with logging scale. ® Self-pnwered. ® size: 1234~
wide, 47 high, 83~ deep, including knobs. ® S1IPPING WEIGHT: 15 pounds.

Professional FM Tuner * Only $99.50

MAHOGANY OR BLONDE CABINET: $14.95
P'rices ®lightly lligher West of the Reckles
WRITE TODAY FOR COMPLETE SPECIFICATIONS

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

WWW atmercaaradioRistery com
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BETTER
LOW FREQUENCIES”

Good clean bass can be felt as well
as heard, for the first audible octave
is adjacent to the threshold of feeling.
Unless you can actually feel the vi-
bration of the drum, the physical
temper of the oboe and the air pres-
sure changes from the bass drum,
tympani, tuba and tom-tom, you're
not dealing with fundamental tones,
but undesirable harmonics or “one-
note boom”.

The Racon HI-C (high-compliance)
loudspeaker is the answer to almost
perfect low-frequency response. It
uses a floating cone (24 cycle reso-
nance) with a special plastic suspen-
sion (pats pending) to provide pneu-
matic damping. There are no “hang-
over” effects, for the cone is a slave
to the signal at all times, following it
to the minutest detail and stopping
when the signal stops. This special
compliance results in a peak-to-peak
movement of 5/8 of an inch for
smooth reproduction of bass, even
to lower limits than are available
from present day program sources.

Because of this unique damping fea-
ture, any conventional enclosure may
be used-—bass reflex, infinite baflie or
horn loading device.

The above features are incorporated
in every Racon “HI-C” High Fidelity
Loudspeaker-Woofer, Dual Cone and
3-way Speaker.

Write for free literature.

* The first of a sertes.
Model 15-HTX
15" 3-Way
Speaker
RESPONSE:
20-20,000 cps
POWER: 25 watls
IMP: 8 ohms
RES. FREQ.: 24 cps
FLUX: 14,500 gauss
CROSSOVER
2000 and 5000 eps
WEIGHT: 23 lbs.

PRICE: $109.50
audiophile net

ACOUSTICAL

EXCELLENCE

1261 Broadway, New York 1, N. Y,
Canada-Electronic Enterprises, Ltd.
930 St. Ceorge St., Montreal, Can.

Export—Joscph Plasencia
401 Broadway, N. Y., N. Y,

62

cupation with bhackground needs. IYine and
dandy. Except that a few of us insist on think
ing that tape music¢ is so good that it’s just as
worthy of foreground listening as dir¢ music
—perhaps even inore so.

You see. a mood-music review of this re-
cording might read very differentty—"A nice,
clean string tape, pleasantly relaxing. well in
dexed.”

Maybe that’s alt I should have snid.

2. POSTSCRIPT ON TAPE

The above hunk of commentary on tape
was originally slated for the Mareh issue.
But by that time I had written so assidu-

ously that vast piles of Canby copy were |

lving around looking for a berth. We rear-
ranged our space, in order to get the April
comment on dises into plaee in toto, und
the tape stuff was transferred to May.

Well nateh, in this fast-moving workd
anything ean happen in a couple of months.
Since then the tape situation has taken a
sudden new turn in the direetion of ma
turity. There has bheen a series of reor
ganizations going on behind the scenes
these last months—tape companies sold,
bought, regrouped, re-staffed—and the first
results are now out.

Within a week, two of the tape concerns
institnted regular periodic releases. tied in
with reviewers’ service for magazines and
newspapers, dise-company stvle. One coin-
pany is fairly new, the other has heen
around for some five or six years without
ever having a set poliey as to releases and
review material.

Both companies are set to tlood the mar
ket. One is distributing through a dise
company set-up, already long established,
and so will at last penetrate into regular
record stores und reach some of the musi-

| cal record buyers, as well as the back-

ground-music and hi-fi shoppers. A big
change! Indieations already are that this
trend—at last—will become strong, and

maybe after all we’ll find tape and dise |

actually competing on equally informed
terms for the same buyers. Didn’t look that
way back around New Year.

It looks as though a large proportion of
coming recorded tapes would bhe of mate-
rial also available in disec form. This is
inevitable—for why should there be two
separate repertories when all recorded ma.
terial eomes from tape in the beginning?
Technically, many new tapes will be reis-
sues, from the original tape masters for
dises already available. But eventually the
simultaneous release, in both forms, is
bound to be more in evidence, as tape reper-
tory expands.

Next: stereo. That development is boom-
ing now, but almost wholly undercover,
Everybody’s making stereo recordings. hut
nobody’s letting on ahout it. We’ll see
about this in future issues.

3. SCOUT SURVEY

Note—My scouts have heen indefatigably
at work plowing through vast piles of won-
derful (often) records and here are some
of the results of their eollahoration with
my own pair of ears. Many of these rec-
ords make my mouth water and my eyves
weep for the time and leisure to listen to
them as they should be heard aud clearly
merit—at length. Indeed, that is the way I
still do most listening—-at leisure and with-
out time restrictions, regardless of pres-
sure; for I believe that even in this day
of mass produetion the musical art requires
and  deserves the same steady, whole-
hearted, full-timed attention that it has
always demanded for understanding and
for enjoyment.

I would feel obliged to stop rendering
any sort of judgment of reecords if I eould

WWW. atmeidsaanadioRhistery.com

TUBELESS Q
AUDIO

" COMPENSATION
only 14 db!

insertion loss!

The Model 4201 Program Equal-
izer hos been developed to provide
utmost versotility for the compensation
of sound recording and broadcost
chonnels. High and low frequencies
may be boosted or attenuated while
the program is in progress with negli-
gible effect on volume levels. It may be
switched in or out instantaneously to
permit compensotion at predetermined
portions of the program. This feature
is especially useful in tape dubbing
work.

Model 420V, Program. Equalizer

FEATURES:

Equalization and attenuation in occu-
rately calibrated 2 db. steps at 40,
100, 3000, 4000 and 10,000 cycles.
Insertion Loss: Fixed ot 14 db. with
switch “/in’’ or “out.”’

impedance: 500/600 ohms.

Low Hum Pickup: May be used in mod-
erately low-level channels.

i send for Bulletin E for complete data

Net price $195.00
F.Q.B. North Hollywood

Model 4201 Program Equalizer is also

available for the custom builder in kit

form with complete wiring instructions.
Send for Bulletin TB-4.

Representatives in
Principal Cities

HYCOR

Division of

Inter i | Resi e

12970 Brodley Avenue,
Sylmaor 3, Calif.

Circle 62B
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not, most of the time, iisten at true length
and at full leisure to all that each record-
ng has to offer, living with it as a good
istener should and for as long as the en-
joyment takes to develop to full maturity.
That doesn’t always happen in one or even
two playings!

But the records do pile up and we aim
o serve, hereabouts. Between me and my
scouts I think we can cover the greatest
imount of territory in the most informa-
tive way through the present share-the-ex-
perience system, whereby six ears and three
minds are pooled to cope with the flood,
though the product comes out on one type-
writer, my own, and the responsibility is
wholly mine.

MORE GRAND OPRY

Mozart: Die Zauberflote (The Magic
Flute). Hilde Guedon, L. Simoneau, W.
Berry, Paul Schoeffler, and others;
Vienna  Philharmonic, State Opera

Chorus, Karl Bohm.
London XLLA 33 (3)
(With vocal score)
Mozart: Le Nozze di Figaro (Marriage of
Figaro). Siepi, Gueden, Della Casa,
Poell, Danco and others; Vienna Philhar-
monic, State Opera Chorus, Kleiber.
London XLLA 35 (4)
(With vocal score)

These monumental editions of the two
famous operas include a complete score—full
octavo size—with a special pocket in the outer
album ; the records are in an inner box-within-
a-box. At this point I don’t know what you
do if you den’t want the score, but if you're
inclined to give it a fling, I think you'll find
it a valuable aid to listening, even if you do
get lost every so often. Scores are certainly
not necessary to good listening, for musicians
or non-musicians ; but they can be interesting
and useful to anybody.

Scout #2, a Mozart enthusiast (as am I),
makes a distinction bhetween these perform-
ances, the first of a German-language opera,
the second in Italian. He finds the "'Nozze''—
The Marriage of Figaro—excellent; say it is
full of sunlight, gay, charming and intelli-
gent, as well as beautifully recorded. lle likes
the solos, especially Suzanne Danco a8 Cheru-
bino, the love-struck youth; only the Count,
Alfred Poell, scems to him miscast, with a
Door accent and an awkward approach. Ilighly
recommended.

The “Magic Flute,” in German and fult of
a mixture of complicated Masonic symbolism
and low-brow slapstick of the most detightful
kind, is less successful in this performance
according to Scont #2. The details are lovely
and so is the fidelity. But somehow, that mar-
vellous all-over magic in this opera, that
slightly crazy but superbly inspired *sunni.
ness, burlesquiness and just plain living-
ness,’” as the Scout puts it, is misxing. In all
its parts, it’s “quite nice,” but in the all-over
it’s never radinut—and radiant, joyful, mystic
it must be, to be right, Not so highly recom-
mended.

Mozart: Don Giovanni. Taddei, Valletti,

Tajo, et al.; Orch., Chorus Radiotele-

visione ltaliana, Turin, Max Rudolf.
Cetra (Capitol) C 1253 (3)

This is interesting! An all-Italian perform-
ance (if you discount the couductor) of the
most famous of all Mozart operas. The text,
of course, is in Italian and after the Italian
manner of the late 18th century; but it was
composed and produced in Austria by an Aus-
trian for non-ltalian audiences and it remains
basically a German opera. lHow does it fare
with an Itatian cast?

Scout #2 finds it quite fascinating—though
he adds a qualification, that “Don Giovanni”
can stand up under any kind of attack, even
an Italian one! To his surprise, he says, they
don’t do it as much harm as he had expected—
though the ‘“harm™ that is done is of the sort

(Continued on page 72)
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Inside story on the

MOST ADVANCED
AM-FM TUNER
EVER DEVELOPED

PLANETARY DRIVE TUNING

Edge lighted Ilucite tuning

dials with separate logging

scales, Big easy to read num-

bers. Quick or vernier tuning
-— on both FM and AM sections.

TUNING METER FOR
BOTH AM AND FM
Now you can tune distant sta.
tions perfectly. Helps you
adjust _your antenna for best
reception.

FM RF SECTION
Highly sensitive cascode front
end and heavy copper plated
chassis gives 3 microvolts
sensitivity for 20 db quieting.

SUPER SELECTIVE FM IF'S
Such sharp tuning that you
can separate stations so close
together ordinary tuners
would pass them by.

WIDE BAND

FM DETECTOR {
Radically new design makes
drift a thing of the past.
Stations stay in tune. Strong
and weak signals can be tuned
with equal ease.

NEW AM DETECTOR
Exclusive H. H. Scott design
means distortionless reception M
even if stations modulate to
100%. High frequencies come
through perfectly. Conven-
tional detectors distort AM
above moderate modulation
percentages, and distort high
frequencies,

BINAURAL OUTPUT JACKS
from the comptetely separate

WIOE-RANGE AM

3 position adjustable band-
width including ‘Ultra-Wide-
Range' position for receiving
the fult 10 kc frequency
range broadcast by the better
AM stations. Perfect reception
under any signal conditions.

and AM sections. Mon-
aural output also provided.

TECHNICAL SPECIFICATIONS
FM Section: 3 mv. sensitivity for
20 db quieting — 2 megacycle wide-
band detector — 80 db rejection
of spurious cross-modulation re.
sponse by strong local signals —
automatic gain control assures opti-
mum adjustment under all signal
conditions — equipped for multiplex.
AM Section: 1 mv. sensitivity — 10
ke whistle filter — extended fre-
quency response to 10 kc. Output
jacks for binaural — can be panel-
mounted with one simple cut-out —

Engineered by the same H. H. Scott team
that has won every important High Fidelity
award, this sensational tuner not only
looks different . . . it sounds different —
better than any tuner you've ever heard.

The AM side features radically new detector
design . . | it's the first really wide-range
AM tuner on the market , . . you actually
wet fine AM sound to 10 KC! The FM side

- s . it ) B beautiful accessory case $9.95°.
has..i nnrro'\olt sensitivity . . . you pull in Dimensions in case; 15Va” x 4%~
stations you've never heard before. x 121",

“*The Professional’”
Mode) 330 AM-FM
{Binaural) Tuner
Styling and dimepsionps pro-
vide a perfect match to the
99-B and 210-D complete am-
plifiers $199.95¢

Slightly higher west of Rockies

FREE!

New H, H. Scott Catalog and
Hi-Fi Guide. Just off the press.
Write for your free copy.

H. H.Scott, tne., Dept. A-5, 385 Putnam Ave., Cambridge, Mass. Export Dept.: Telesco International Corp, 270 Park Ave,,N. Y. 17

WW\W. ameidsaatadioRistery.com
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Edward Zatnall Kanby

Bits and Pieces

1. Music Synthesizer

NE OF THE MOST STIMULATING and
0“controversial” topies in audio in re-

cent months has heen the synthesis of
musical tones by electronic means, as
brought to a head, as far as the arguments
are concerned, by the unow famous RCA
Electronie Music Syathesizer. an  ‘‘all.
out’’ deviee which earries the logieal idea
of tone-creation to a presently 100 per
cent basis. Reactions on uall sides have
been healthily extreme and if it does noth-
ing else (which Heaven forbid), the new
device will have promoted some very
fundamental thinking among many of us
as to the relations between wusic and
science and the very meaning and purpose
of musieal expression.

The inventors ™ attitude towards the Syn-
thesizer is characteristically and honestly
the approach of science. Analyze musieal
sound into the component faetors. synthe-
size these one by oue, piece by piece. com-
bine aceording to formula—and you’ll have
your svathetic produet. We’ve heard much
of this kind of scientific progress. notably
in the drug field. 1t is the accepted engi-
neering approach to any problem and—in
the scientific fields—it is indeed the only
approach, granting a bit of sheer intuition,
a trace of hunch and a lot of horse sense
on the side.

But when applied to a produet of human
expression such as music (I am avoiding
the word ‘‘art’") there are complications.
We know of doctors who ignore psvehology
in their diagnoses, to the patient’s cost.
Tllness is people, so to speak, and so is
nmusie.

You cannot ignore the human behavior
aspect in medicine, even though the disease
may have perfectly clear organic evidence.
Colds may be caused by viruses, but eold
suseeptibility may very well be affected by
emotional factors, as most of ns know only
too well. So with much else.

Music itself ean be analvsed as sheer
sound and, to a point. it ean he re-synthe-
sized, from synthetically produced tones.
The ‘‘natural’’ produet may he imitated
and, more interesting. svnthetic new prod-
uets may be arrived at. But no secientist
can get away from two or three lhasic
points.

1. Music is an expression of human emo-
tion. It makes sense largely in its own ah
solute terms, varied as they are. Without
people, music would be no more than noise.
That’s what it is to my dog, who iguores
it except when she things she hears a dog
barking or a cat meowing.

2. Music throughout our history has been,
like stage drama. a human expression n
action. There has been w performer always,
even when on oceasion he is also the com-
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poser. We have always been acutely con-

scious of the performer-in-action, the hu- |

man being in the act of producing musieal
sound. even to the point of ignoring the
musie itself. Right now, indeed, we are in
the most exaggeratedly performer-con-
seious time in the history of musie.

The Electronic Synthesizer would remove
the performer-in-action as we know him,
substitnting the composer, who would work
out his music as one ereates a film or paint-
ing. We would no longer gee him in the aet
of creation, nor (what ig equally pleasant)
hear him in action.

Note that tape editing of musieal per:
formance has removed mneh of the literal
time sequence of performing us we hear it
today—Dbut we still like to believe in the
old in-action continuity, from beginning to
end. We resent rather violently (as I said
in ¢“The Home-Grown Tape Program IT°’)
any disturbanee of time and performance,
as we imagine it to be happening. What
sort of time sequence would the Synthe-
sizer '8 music provide for us? Will we be
able to dispense with the imagined per-
former?

3. Musie depends on limitations for its
sense. In solid scientific style, the Synthe-
sizer's engineers seek to remote the limita-
tions of jpwesent mmsical production, pro-
viding an almost unlimited expanse of
sound-materinl  for musie-making. But
every musician knows that the ‘‘limita-
tions ' in music are in plain faet the
shapes and boundaries that allow music to
make sense. Music has expanded against
ull sorts of physieal limitations, of course;
but only at a constant and dreadful peril,
for until new ‘‘rules,’’ new ‘‘limits’’ of
meaning are staked out, the ‘‘limitless’’
musie does not convey any sense. You can’t
make up 2 new language without defining
it—Ilimiting it—and it won’t be of any use
until not only the promoter of the language
but also the listeners understand it.

And so, perhaps, it will take centuries to
work out a new musical language that fully
expresses all the new things inherent in the
Music Synthesizer. That is both a stimu
Liting thought and a depressing one.

And meanwhile we’ve battered down so
many of the old ““1limits’’ in our 20th cen-
tury music that entirely too many people
don’t make head or tail of what we have
already—from Stan Kenton to Stravinsky.

LI I

These are profound questions. Instead of
quoting to you from the dozens of letters,
pro and con (*‘Did I like your ‘Synthe-
sized music?’ Certainly mot!’’) that have
given rise to these and other thonghts, I’
merely end by reminding you that the
present Svnthesizer’s rather unmusieal

WWW. aknefrteainiadikahistory.com

 Listening quality

. * ’
a is everything!
{mpartial Lab reports on the new
Audsk Hi-Q7 magnetic car-
tridge:
A leading recording studio:
“Because readings showed an
ymazing total lack of dis-
tortion, check tests were
repeated 3 times.”
Consumer sheet:
"Good frequency and
transient response.
| Practically no high
frequency distortion.
Low intermodulation
distortion.”
Ideal as these reports
ere, they belong in the Lab. Listening
quality is everything — and the new
Audax Hi-Q7 has it to a degree not equalled
by any other pickup. But — HEAR it
vourself . . . there is no other way!

NEW COMPASS-PIVOTED
ARM

Universally acknowledged as the most effi-
' cient arm—Dbarring none. No restraint. No

frontal oscillations. No springs. No fatigue.

Highest tracing efficiency. Equipped for
! 1¢ylus-pressure  adjustment (New
' adapter makes this superb Audax arm usable
| with practically all cartridges.)

STYLUS-BALANCE
.” Canby

Stop deformation of record grooves! Only
Audax Stylus-Balance can give you the all-
| important certainty of correct stylus pres-

. this really works . .

sure—ALWAYS. Precision-calibrated like
2 pharmacist’s balance. Works with any
arm and cartridge. Gold Finish. Net $4.80
(add 25¢ if shipped from N. Y.).

LISTENING
QUALITY
CUTTERS

Flat to over 10,000
cps. Distortion 0.6%
at 1000 cps. Fully
modulates groove with
input of about 18 db
with 96 lines. Z's up
to 500 ohms. Two

models: - e
H-5 Net $111.00
H-4 ... ... Net $75.00
E coby of $1.00, 22-page, 1956
FRE reference  guide, "ELEC-
TRONIC PHONO FACTS" — by
pioneer Maximilian Weil — at your

dealer, or write us.

AUDAK COMPANY

500 Fifth Ave., dept. A, New York 36

Pine audio-slectronic apparatus over 30 years
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sounds are no indieation of its potential
mportance. Most of them are now imita-
tions of ‘‘real’’ music, a necessary contra-
diction but an unpleasant one that has
thrown many a musie lover ’way off the
track.

The imitations, at this point, are admit-
tedly erude, and their ‘‘faking’’ of a real,
live performing effect is pretty dreadful.
(““The puano selection sounded as if the
instrument—* piano'—had been soaked in
a pond for some weeks. The ‘voice’ soundcd
rather the same.’’) But this, I remind you,
is not a eriticism of the idea of the machine
itself.

For in the end, the Synthesizer will not
imitate at all. The Hammond ‘‘organ’’ and
the vibraphoue, the electric guitar, et al,
have already gone a long way on this path,
towards their own, unique sounds, not to
be considered as imitations of any other.
The Synthesizer, similarly, will ereate its
own inimitable sounds, to be judged—and
composed into music—on their own merits.

The trouble is, they’re so unlimited.
Where is a eomposer to hegin? The first
thing he’ll do, nateh, is to select some, a
few, a limited number of them. And right
there, Le’d better begin to look out. It looks
as though the Synthesizer is going to be
all things to all eomyposers. every man on
his own, with his own set of arbitrary limi
tations. That’ll be a pretty mess.

Except that composers, heing birds of a
similar feather, are bound to get together.
Got to have some sort of working agree-
ment, a recognizable coinage, a common
language. Compatibility, interchangeabil-
ity, the engineers might eall it. And so you
see, we 'd be right back where we started—
limitations and all. That's why the Music
Synthesizer is so interesting.

(Note: See ‘‘The Music of the RCA
Vietor Electronic Music Synthesizer,’’ an
RCA Vietor LP record.)

2. "Sealed Records and Factory
Inspection

Mr. W. P. Ramsey of Claremont, Cali-
fornia, writes me succinetly about his idea
for a real record seal, as follows:

‘‘Simple but effective, this seal consists
of a thin piece of tissue paper covering
the center hole and placed between the
label and the record as they are assembled.
It could be a part of the label itself. It
svould be impossible for the record to be
placed over a turntable spindle without
puncturing the tissue paper. .. .”’

““Your idea . . . is mueh too good,’’ I
answered. ‘‘It will never be used until
the manufacturers decide they really want
to seal records.’’

I might add that though I suspect Mr.
Ramsey’s seal is impracticable because of
the pressing process itself, I am quite sure
that something of the sort could be worked
out easily, and dramatically. Might even
be a neat eircle or square of rice paper or
equivalent, pasted (no ruhber cement) over
each side of the hole. Good advertising
could make an asset of it and surely nobody
would mind the torn remainder, any more
than people object to a torn seal on a
bottle of bonded Bourbon.

But never forget that, at this point, bet-
ter pre-sealing factory inspection is even
more important than sealing itself, though
the two are not actually for the same pur-
pose. Sealing is to prevent pre-purchase
playing of the disc. Inspection is to prevent
factory imperfections. Right now, a lot of
imperfections are being sealed up and
neatly packaged. I eould quote letter after
letter on this subject, and many of them
rather bitter, too.

A number of defective lots of records
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Altec’s sensational 260A amplifier

delivers the most
undastorted power per dollar!

Altec Lansing engineers invite you to check care-
fully the amazing specifications of the new 260A
amplifier. They believe you will agree that 260 watts
of power available throughout the extended fre-
quency range of 40 to 15,000 cycles sets the 260A
apart as an outstanding development in the field
of heavy duty amplifiers for public address, indus-
trial and laboratory use. The fact that this entire
power output is available at less than 2% distortion
also indicates the high quality of this highest
power Altec amplifier.

Regardless of whether your amplifier needs dic-
tate a power output of 10 watts or 260 watts, an
Altec Lansing amplifier is your best choice to de-
liver the most undistorted power per dollar.

Altec Lansing also manufactures a complete line
of high quality microphones, control consoles,
loudspeakers, horns, tuners, scientific instru-
ments, theatre systems, public address systems,
high fidelity systems and transformers.

ALTEC

\
a‘é A A

Dept. 5-AP

LANSING CORPORATION

WWW. aknerteaiaiadiahistory.com

SPECIFICATIONS:

Gain: 50 db: 30 db, bridging 600 ohmline

Input Sensitivity: 1.2 v rms/600 ohms

Power Qutput: 260 watts @ fess than 2%
thd, 45 cycles-15 XC

Frequency Response: @ 10 watls, 4= 0.5
db, 20-20,000 cps: &= 3 db, 5-70.000
cps

Source Impedance: 500/600 ohms and
5,000 ohms bridging

Load Impedance: 9, 19 (70 v line), 65
{130 v line) ohms

Qutput impedance: Less than 12% of
nominal load impedance

Noise Level: —16 gbm: 70 db below
rated output

Controls: Meter switch—Plate current
balance

Power Supply: 105/117/125 volts, 60
cycles, 600 watts

Tubes: 2-6AUB. 2-813. 2-3628,
1-5R46YA

Dimensions: 18" H x 197 W x 14:1/4" D

Color: Blue gray

Weight: 186 Ibs,

Accessorles: #12156 wall mounting
assembly

~" loudspeakers » amplifiers » preamplifiers » tuners » enclosures

9356 Santa Monica Blvd.. Beverly Hills, Calif.
161 Sixth Avenue, New York 13, N. Y.
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Report from the
LABORATORY

Che Audio League Keport *

Fig. 8
Acoustic Output at 30 CPS

AR-1W

The League’s ref.
erence standard

7.8~ 15" speaket

75 dt system
|

18w 12 speaker

75 cb system J
|
|

2.5w 15 speaker

7% e system |

*Vol. 1 No. 9, Oct., “55. Authorized quotation 3228.
For the completre technicol and subjective report on
the AR-1 consult Vol | No. 11, The Audio league
Report, Pleasontville, N, Y,

Report from the

WORLD .- MUSIC

Il
ol ?Hﬁi !!\\

The Aeolion-Skinner Orgoa Co. uses an AR
woofer {with o Janszen electrostatic tweeter)
in their sound studio. Joseph S. Whiteford, vice-
pres., writes vs:

““Your AR-1W speaker has been of
inestimable value in the production of our re.
cording series ‘The King of Instruments’. No
other system | have ever heard does justice to
the intenf 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 ta those who are concerned
with musical values.”

AR speaker systems (2-way, or woof-
er-only) are priced from $132 to $185. Cabinet
size 14’ x 113" x 25"; suggested driving power
30 wotts or more. lllustrated brochure on
request.

ACOUSTIC RESEARCH, INC.
2S5 Thorndike St., Cambridge 41, Mass
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have been let out on the market recently,
full of inexcusable imperfections—if my
correspondents are right, (‘I feel that
record surfaces are a seandal!’’). Some
were recalled and good records soon came
along, but the damage was done and the
prestige of that little claim ‘‘factory in-
speeted’’ has been given a staggering blow.
For how could such a thing happen, if the
records were actually inspected and passed?

The answer, as you may guess, is factu-
ally simple. Most factory inspection is done
on a spot-check basis. One record in every
hundred, or thousand. Until now, at least,
nothing more drastic has been practicable
under the conditions of mass produetion.
It takes perhaps three quarters of an hour
to play an LP for an audible check. Visual
checks aren’t too reliable, or would be too
time-consuming if they were.

Well, so whut! say the huyers. If you
claim factory inspection than you’d better
jolly well enforce it if you want any peace
of mind with your public—or else take off
those ‘‘factory inspected’’ labels, but
quick.

I honestly think that the ‘‘factory in-
speeted’’ gambit has boomeranged this
time. I am sure that record manufucturers
are doing their darndest to see that quality
is igh and uniform, but I think the front-
oftice publicizers have put them ’'way out
on a limbh here, and it’s really too late to
erawl baek. Not far, anyhow.

Let me state, for the gripers, that to
the best of my knowledge record material
has been getting steadily better and hetter
ever gince the LP was introduced and the
average quality of the plastic now used is
really extraordinarily high—in view of the
extreme sensitivity of the LP-45 needle to
the tiniest imperfections. I, personally,
have no general eomplaint to make on this
seore, speaking averagely. I can only praise.

But unfortunately, that average includes
a wide range of irregularities and some
pretty awful boners—all of whieh have
slipped past the factory inspection stage.
Since ‘‘factory inspected’’ is now printed
80 prominently on so many records, there’s
nothing for it but to hike up standards and
make them stiek, even tho’ it hurts.

Maybe Publicity has done us buyers a
good turn, unwittingly. Nothing like set-
ting your sights high!

3. Dynamic Leveling

One correspondant suggests his own
brand of ‘‘dyvnamie leveling,”’ for your
supposedly level table, to cnsure (as the
British say) that there is actually no side-
pull on the stylus as it plays. Mr. L. Wes-
lev Chatman of Kalamazoo says, ‘‘You
need just one piece of equipment . , . a
record with a perfeetly level, blank, flat
surface, no grooves, no usie. An inexpen-
sive 12-inch recording blank is just right.
Put the pickup gently down near the out-
side edge of the turning record. If the
turntable is level the pickup will stay put,
without lateral movement, one way or the
other. . . .”’

An excellent idea, and I have been gnilty
myself, as I told him. of a sort of make-
shift version of the sume. Put the stylus

| in the lead-away grooves at the end of a

record, or in the lend-in grooves at the be-
ginning. As the reecord turns, push it

[ lightly with a eareful finger, to see how

easily it is dislodged, either inwards or out-
wards. (No good on the outside edge of the
new raised edge dises, whieh slope down-
hill towards the center.) Counterbalance
the piekup with a eoin, if you ean, for
extru-light pressure.

This way works quickly and, though
some will eringe, really does no harm to a
light-weight modern pieckup. Maybe I

shouldn’t say so, but on oceasion I’ve even
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tried it on the playing grooves of a record.
Just give the stylus a very gentle shove so
it skips a groove or so, first one way and
then the other. You can quickly tell how
well the table is levelled, for side pull. But
better not try it on your more precious
dises!

Far better a single tick or so on one disc
than a continuous and damaging side-pull
on all the records you play.

4. Mike Subtleties

The play between improved records, im-
proved loudspeaker systems, and improved
pickup cartridges is quite fascinating now,
as audio continues to climb towards the
improbnble peak of ubsolute perfection.
It’s astonishing how the ertswhile ‘‘hest’’
really does turn out to ho not quite as good
as the newest ‘‘best,”’ even to an un-
trainell ear, given a bit of time and leisure
for careful listening.

But it isn’t easy at all, on the other
hand, to make elear listening distinctions
between these three us to the inereasingly
delicate and precise inerements of superi-
ority in pertformince. It’s more than ever
easy to praise—or blime—the wrong eom-
ponent. Test instruments and procedures
still can show np the characteristies of each
element, in spec form, given the proper
laboratory conditiens. Graphs, oscillo-
grams, charts, plus-or-minus this and so-

many-db that, performance is still de-
seribed and deseribable in engineering
terms.

But for most of us, tests are all very
well—we want to know about the sound
itself. How does the gudget sound? And
so we plant our trusting ears next to the
one end of the long audio ehain that ean
eunlighten us, the loudspeaker. It takes a
very, very eareful listening analysis these
days to tigure out what is happening from
this point backwards—all the way to the
dim-distunt microphone that picked up the
sound in the first place. It has its own
charaeteristic too, even in the very fanciest
professional maodels,

Slim-Trvim Dynamic

Wlhich brings me to an Electro-Voiee
microphone of high professional quality
which I’ve had on hand for months, the
Model 635 Dynawie. I have hesitated again
amd again to render a judgment upon its
audible performance for these very rea-
sons—until 1  should have listened
““through’?’ it, and all manner of other
attached equipment, long enough to say
éometlnng ureful. And now that I get to
it, I'm not sure just how to begin,

Remombcr, all really good mierophones
ate more or less ‘“tlat,’’ and so all should
sound alike. Within reason they do. They’re
all wide range, they all avoid ugly peaks
and vallevs and what-not. They all—these
top professional mikes—Ilive up to very
high standards of recognized performance.
They would hardly be in production at the
price, otherwise.

And yet, oddly enough, as you listen and
get to know them, differences ereep in.
And those differences are very hard to pin
down, eren for a toughened mike artist
who listens to more sound with his mikes
than with his unaided ears. Some differ-
ences, of course, are those of pickup sensi-
tivity and directionality. Big differences.
But there is more to it, decidedly.

The E-V 635 is a slim-style, thick-
peneil dynamie, of the toughest construe-
tion, praetically undamageable; it has a
¢¢“chicken-wire’’ blast-proof head and that
dull, respectable unglittering appearance
that now betokens high quality—before
the TV ecamera. TV mikes are about as
glamorous as army tanks and trueks. This
sort of dynamie mike features ruggedness
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Simplify desigu and

calculation

practical

ELECTROACOUSTICS

M. RETTINGER

The keynote of the book is UTIL-
ITY in a practical coverage of the
rapidly developing field of electro-
acoustics.

Electroacoustics is presented in
the light of the most recent develop-
ments. The modern methods and de-
vices discussed in the book are those
used at present in radio, sound-film
recording, and allied arts.

Special emphasis is placed on the
relatively new and promising field
of magnetic recording.

Many tables and curves show at
a glance the required quantities, re-
ducing calculations to a minimum.
The diagrams in the book are useful
not only for lessening figure work
but also for checking calculations
and illustrating relationships.

CONTENTS

Foreworp.  MicrornoNEs:  Anecdotal
History of Microphones-—General Aspects
— Types of Microphone — Microphone
Technique. Loupspeakers: Direct-Ra-
diator Loudspeaker—Loudspeaker En-
closures—Loudspeaker Cabinets—Corner
Cabinet for Loudspeakers—Horn Loud-
speakers—Directional Radiation—Damp-
ing Loud: Cabinet Panels—Speak
Measurenients—Speaker Distortion, Cir-
cuits:  Constant-Resistance  Crossover
Networks — Impedance-Measuring Net-
works—Mixers. MaoNETIC STRUCTURES:
General Aspects — Permanent Magnets.
Pusric-Abbress Systems: General As-
ects — Outdoor Loudspeaker OQutput-
ower Requirements — Specifications —
Testing_ Public-Address System Installa«
tions—The Hollywood Bowl Sound-Rein-
forcement System—Loudspeaker Match-
ing. ViBraTiONS: Transients—Vibration
Isolation, ARCHITECTURAL AcousTics:
Dynamic Symmetry — Convex Wood
Splays for Broadcast and Moetion-Picture
Studios—Recording  Studios—Television
Studios — Home Acoustics — Sound-Ab-
sorptivity Measurements—Acoustic Meas-
urement Facilities. MaoNETIC RRcORDING |
Ring-Type Magnetic-Recording and Re-
producing Heaﬁs«l"rom Gap—Back Gap
—Alternating-Current Magnetic FErase
Heads — Frequency Response — Experi-
mental Results. Appenpix: Octaves —
Decibels, Volume Units, Dbm wversus
Watts—Dbm versus Voltage—Bibliogra-
phy—Index.

271 pages o 1955 o $10.00

Order your copy today from

AUDIO
P. 0. Box 629 Mineola, N. Y.
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first of all, plus a general-purpose omni-
directionality. The essence of high quality
simplieity, slimmed down for inconspicu-
cusness.

Well, first, I made one fine mistake that
anybody might. The other day, after long
sinee having deeided that—compared to
the whopping output of my present mike—

| this E-V was sort of feeble, I found by

| tinetly (I won't look back)

sheer accident in my files a white eard
with a small wrench attaehed. THIS MICRO-
PHONE IS CONNECTED 70 250 ONMS oUTPUT,
it said. Didn’t say what mike, hut it gave
instructions for de-wiring, with the aid of
the special wreneh and u soldering iron
to arrive at a 50-olim figure, I did a double-
take, and discovered, then and there, that
I'd been feeding the E-V, at 250 ohms,
into my low-impedance (50-olun) input
all this time. That’s where the card and
wreneh had come from.

Not a difficult job to ehange. even though
it meant disassemnbling the plug end of the
mike and relocating two of the wires, but
now my mike jumnps to the pin heautifully,
at the proper 50-ohm setting. I'his
shouldn’t be registered as a eomplaint
since the mike wasn’t intended for nma
teur use. But it is still a wonderfnl mike
for rugged non-professional pnrposes,
where its fool-proof and simplitied hi-fi
are cspecially useful and so—my moral is,
when you use professional equipment, look
out for the tuken-for-granted.

I used to talk that way, T remind you,
about plain, ordinary, separate-unit record
playing equipment as sold in radio parts
stores, back in the days when ““hi-fi?? stuff
was still made similarly for professional
use, rather than the home. I remember dis-
writing in this
very magazine & long piece about the de-
sirability of plugs, of simple, built-in
standardized eounector arrangements on
amplifiers and the like, so that home buy
ers could plug their equipment together,
without having to play around with bare
wires and solder! Rewember those days,
old readers? Circa 1947,

How does the I5-V 653 work out in ae-
tual sound? Mind, yon, this is a high
quality mike and irs performunce is surely
within the very high tolerances that ar
rightly taken for granted in superior
equipment. But us I say, even the very
expensive mikes have the oddest way of
sonunding unlike caeh other.

Immediately we’re in a faseinating jun-
gle of preference here, and the question at
onee arises—what do you want from your
mike? For 1 find that some professional
mikes produee a musieal sound that, over
considerable experience on my part, is
more alive, more immediate, more lovely,
more soulful, more piguant, than do
others. T suspeet the -V is even ¢‘flat-
ter’” than my own preseut mike, which
has a slightly rising echaraeteristic over
part of its higher range. In faet, E-V
notes that the Model 655 (40 to 20,000
cps.) is used in many laboratories as a
standard, and I do not doubt this.

Perhaps you get my line of thought. In
this curious art of recording, it may be
that some users prefer, and perhaps will
always prefer, a somewhat ‘‘unrealistic’’
mike performance, that gives a ecertain
highlighting and presence, a polish and
roundness to sound that, strietly speaking,
isn’t quite literal.

But I rcecommend the E-V 655 highly, if
you will allow in your caleulations for a
slight relative lack of color and brilliance
wlhieh may in fact be more aecuracy on this
mike’s part. If you want a top guality mike
that will go anywhere inconspicuously, can
be dropped on a conerete pavement from
any old height and probably will record un-
der water too, then you will like the 655.

WWW atnercaaradioRistery com

“GOLDEN SE 33_};’3
HIGH

FIDELITY

Custom Sensibly
Quality Priced
Hi-Fi far
Components Everyone

§ MODEL HF255

(724 AM-FM TUNER
¢ Provides exceptional AM-FM recep-
tion, true high fidelity realism with
“'space-saver” convenience and beauty
at remarkably low cost. FM response,
+ 0.5 db, 20 to 20,000 cycles; AM, + 4
db, 2010 5,000 cycles. Sensitivity : FM—
5 microvolts for 20 db of quieting:
AM—20 microvolts for 1 volt output.
Includes AFC, drift-compensated
circuits, FM di-pole antecnna, AM
ferrite loop, etc. Only 314”7 high. Ideal
for use with amplifier below.

MODEL 1512
] .
Wx% 12-WATT
HIGH FIDELITY AMPLIFIER

{ True hi-fi performance at moderate
cost, Full 12 watts output; response,
- 0.5 db, 20 10 20,000 cps. Features 5
inputs; separate bass, treble controls:
equahzation for EUR, ffrr, RIAA,
Quiet ; variable damping control, choice

of volume control or toudness control.
In compact cabinet, only 314" high. b

— |

BEAUTIFUL ""SPACE SAVER"™ DESIGN

RAULAND matching H;i-Fi

units are decorator-styled in

handsome chorcoal black with

©  marbleized gold finish, control
panels in soft brushed bross, De-
signed o fit anywhere—no cobi-
nets required. (Extension shafts
available for behind-panel
mount.)

Pages § T

Hear these RAULAND units at your
Hi-Fi dealer, or write for details

RAULAND-BORG CORPORATION
3515 W. Addison St., Dept. G, Chicago 18, III.
Circle 67
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NEW PRODUCTS

o Fisher All-Transistor Prea.mp-!:qnsuzer.
Believed to be the first all-transistor de-
vice of any kind in the high-fidelity field,
the new Fisher Model TR-1 lne.mlphllet-
equalizer is characterized by a hum level
of absolute zero and complete freedom
from microphonics. IMqually suitable for
use as a phonograph or microphone pre-
amplifier, the TR-1 weighs but twelve
ounces and draws only 033 watts from a
self-contained battery. It can be used with
any ting amplifier, audio control, or
sound system. Three controls afford com-
plete flexibility of function. A cartridge
impedance selector permits use of the
TR-1 with all popular magnetic cartridges,
including the very-low-level types. The

phnnn-nnclophnm- sejector allows opera-
tion as either a phonograph or nnunphone
preamplifier. The vohime control permits
the TR-1 to be connected divectly to
basic amplifier \\hn h has no level control.
Fisher Radio Car fation,  21-21 0 41th
Drive, Long Island City 1, N. Y. N-1

¢ Expanded-Scale Frequency Meter. Many
industrial and laboratory requirenents
will be satistied by the new Model 500B
high-accuracy frequency meter recently
developed by the Hewlett-Packard Com-
pany, 275 Page Mill Road, I’'alo Alto, Calif.
Although extremely  compact, the 50013
covers frequencies from 1 ¢ps to 100 ke
and provides direct rendings aceurate with
+2 per cent full scale. A feature of the
justrument is an expunded  seale  which
permits any 10- or 3tu-per cent segment to
be viewed full meter range for high accu-
racy. lnput requirements are 0.2 volt on
sine waves and 1 volt minimum to 250 volt
peak maximum on pulsed signals. Included
in the unit is a self-check based on line-
voltage frequency. Readings wure not af-
fected by signal- or line-voltige variations.
The 5001 will &peed and simplify measure-
ments such as counting sine waves, square
waves and pulses, determining oscillator

stability, measuring beat frequency be-
tween r.f. signals, and nensuring tempera-
ture, pressure, and other phy=ical quanti-
ties which can be converted to frequency.
Further information is availuble on re-
quest. N-2

68

e Knight Transistor Radlo Kit. Featuring
HY printed-circuit -unumuvnl mounting
board thuat eliminates all wiring and re-
duces soldering to only a few connections,

this kit can be assembled by even the most
inexperivneed amatenrs in icomatter of
minutes, Ope ing power is supplied by @
single pen-light cell which will last for
months under normal nse. An important
feature is o spe 1 gned coil which
provides positive s tion of all <tations
mso W several powerful

s are on the air. The entire unit
1 enough to it in the pahn of the
h. ml Frequeney range covers the standard
broadenst band. Allied Radio mpnmlmn
100 N. Western Ave, Chivago >0, 111 N-3

® Intercom Xit. lntended primarily for
home use, this handy do-it-yourself ‘inter-
communication \tl comes m-mplelo with
master and sub-station. and is supplied
with detailed shmplificd instruetions. Con-
stiuctional  details  include  printed  cir-

L serm
| ¢ a e

cuitry, 4-in. PM speakers, and listen-talk
switceh, For further infor tion and litera-
ture write: Sicrra Scient Company, 5115
York BBlvd., Hellywood, Calif. N-4

e Improved “Trend” Ampuﬂer. Three tape
uqunllz’ll!lrll positions for tape \peeds of
15, 7.5 and 3.75 ips are included in the
newest version of the “Trend” amplifier

manufactured by Harman-Kardon, Ine,
Westbury, N. Y. A =eparate rumble filter
has also been added which progressively
attenuates all fl'cqu?nf!(‘s betow 50 cps.
Itated at 30 watts at 0.5 per cent
tion, the new Trend features
damping from 0.1 to 20 in six steps, as wel
as a 6-position dynamic loudness contour
control. N-5

WWW. aknefieainiadikahigstory.com

o Electro-Voice Phono Cartridge. A thor-
oughly new approach to pickup design m
evidenced in the new E-V “Power Point”
cartridge, which integrates both cartridge
and styll intv one easily replaceable unit.
Tiny in size, the "Power P'oint” approxi-
mates the dimensions of a transistor, yvet
provides performance superior to that of
miany regular-style cartridges. When the
two sapphire styli are worn, the entire
“Power Poin is simply slmpu] out and
a new one installed, an operation which
can be performed in a matter of seeonds.
The user isx asswred of a fresh ceranic
ecartridge every time he changes nvv(lles,
at a cost which is subs s than
that for needles alone with most conven-
tional eariridges. High output with low
distortion, and excellent compliance ave

henelits of the miniaturized construction.
Only  four different nowdels and three
mounts are needed to allow use of the
“Power Point® a replacement cartridge
in virtually every modern re 4 player.
Electro-Voice, lne., Buchiamm, Mich N-6

e Improved Tapaks. Three new 1554 mod-
els, mcorporating a number of distinet
unmu\«munt\ hii Dresestr mnudm ed as
SUCCESSNTS 10 ¢ 'ln-: versjions of  the
spring-powered  walkie  tape  recorders
known in the broad st industry as Tapak
(tupe-pack)  Newscasters The Duplex
mode! provides not only broadeast-quality
recording but, in addition to the usual

hendphone playback, it also includes a
built-in speaker for |P])|0duc ion to room-
=ize audiences. A subminiature basic am-
plifier and transistorized bias oscillator
permit this advanee without sucrificing
battery life. Another model, the Triplex,
incorporates a VU meter and a 600-ochm
zero-level output for feeding a line. The
simplex, an e¢conomy model, consists of
the basie recorder-reproducer without
loudspeaker. Broadcast Equipment Spe-
cialties Corp.., P.O. Box 119, Beacon, N. &:’.

N-
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40 WATT
POWER
AMPLIFIER

Built-in metered operational
adiustment. Qutput transtormer with low
leakoge reactance ond high flux-handling capability. New type-6CA7 output
tubes are more efficient ond distortion-free. Vorioble domping from
separote 4, 8 and 16 ohm outputs. Qil input-filter capacitor, long-life
telephone-quolity electrolytic condensers,

terminol-board construction. ’] 8900

' a® AUDIO
.‘. .'. X

CONSOLETTE

.g Self-powered. 7 inputs. Input
= selector, loudness compensation, volume,

bass, cutoff filter, treble, turnover, rolloff, and power on-off controls. Low

ond high-impedonce outputs. 3 switched AC power outlets. Response

1 db, 20-40,000 cps. 1% maximum intermodulation distortion at 15

volts output. 4 microvolts equivolent maximum

open-circuit noise at first phono grid. ’]6200

New

FAIRCHILD 225
‘Micradjust’
DIAMOND CARTRIDGE

Latest version af the famous
FAIRCHILD moving coil cartridge,
incorporofing many new and
importart improvements. New
‘Micradiust” construction permits -

individual micrometer adiustment for optimum performance in each instolla-
tion. Improved magnetic circuit eliminates all turntable attroction. New
svmmetric domping rina provides further reduction of distortion. Reduced
meving moss extends frequency range and increases smoothness of response.
Many other improvements.

Model 225A, B or € (1.0, 2.5 or 3.0 mil diamond styli,respectively) $3 750

FAIRCHILD Transcription Arm — Series 280

Accepts atl varioble reluctonce and dynamic cartridges, ond permits inter-
change without screwdriver of other tools. Built-in muting switch sliminates
hum when interchanging cortridges, Provides perfect midgroove tracking
with no side thrust or groove iumping. Has adjustments for height and
level. Requires nc arm rest. Two models ovailable: [3 95
Series 28 VA for 1&" tronscriptions. . 35

Series 280A for more compact installations 33.95

Model 4C

CORNER HORN

One of the most natural-sounding specker
systems ever designed, giving eflortlessly
realistic sound with complete absence of
listening fatigue. Exclusive PM-2 twin-cone
driver, expressly designed for horn loading,
has field mognet with a flux of 20,000 gauss
in the gap, providing exceptional damping,
efficiency and transient response. Front of
driver exhausts through unique reflector
horn, giving optimum mid-range ond high.
range dispersion; back of driver is looded
by folded exponenticl horn supplemented by the entire space below the
cabinet plus the corner of the room, for superbly defined reproduction of
the range below 150 c¢ps. Dimensions: 42 high x 324" wide x 24" from

front into corner. 539600

Model 4C, golden mahogany or dark mahogany
Special woods and finishes ot slight extra cost,

HARVEY carries a complete line of pre-recorded
tapes — Westminster Sonotape, Concertape, Livingston,

etc. — blank recording tape, tape accessories, blank
recording discs, and recording styli.

AMPEX 600
PORTABLE TAPE RECORDER

A high auolity tape recorder designed for
professionols: broodcasters, recording
studios, and other criticol users. Housed in
o truly portable case, the entire unit weighs
less than 28 Ibs. The quality of performance
of the 400 is identical to the consale model
350.

Hos seporate erase, record and playback heads . and seporate recard
and ploybock omplifiers. A direct-reading meter permits continuaus
checking of recording level. Tope speed is 7Y% inches/sec. with o fre-
quency respanse from 40 to 10,000 cycles * 2db , and ta 15,000 cycles
=+ 4db.

Other features include:

*Signal-to-noise ratio: more than 55 db * Flutter and wow: less than
.25%, ¢ Fast forward and rewind: 90 seconds for 1200 feet * Microphone
input: high impedance ¢ Line input: for high level source (.5 volt level)
¢ Separate level ond mixing controls for microphone and line inputs ¢
Monitoring: through phone iock or playback output ¢ Playback cutput:
1.25 volts into 10,000 ohm load (matches input of most amplifier systems}

Recording distortion is negligible. $s4s oo

Complete with tubes, less microphone.

PRINTED-CIRCUIT — MINIATURIZED

‘Preamp with Presence’

— os described by C. G. McProud in May Audic Engineering. 3 equalita-
tion choices, presence control, volume and loudness contrels, and
Baxendall-type bass and treble controls.

Basic kit <ontaining the 1.0 henry encapsulated choke, the printed circuit

GARRARD

TRANSCRIPTION
TURNTABLE
Professional Model 301

o

A unit designed specifically for discriminating listeners ond owners of
home sound systems. The turntable itself is a 7Y% Ib. disc, precisely
machined, accurately centered and balanced. A 4-pole induction motor was
specially developed by Garrard for use in this unit. Armature is dynami.
<ally bolanced and the rotor set in self.centering phosphor bronze
bushings. A newly designed motor mounting technique, employing counter-
balanced springs, obsorbs virtually all vibration.

Intended for all 3 speeds: 333, 45 ond 78 rpm, the 301 features an eddy
current speed cantrol for making fine adjustments. Speeds cannot be changed
unless the wunit is shut off, thus preventing any possible jomming of the

idlers, 58900

Model 301
Everything worthwhile in high-fidelity equipment is IN
STOCK at Harvey’s —our demonstration facilities are
second to none! Orders shipped same day received.
TIME PAYMENT PLAN AVAILABLE « TRADE-INS ACCEPTED
Prices are net, F.0.B. N.Y.C. — subject to change without notice.
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panel ¢ letely drilled, and the

4 metal chassis ports. - 5750
The complete kit of parts, including the basic kit and all other parts
and tubes as specified by outher. $ 50
With complete, simplified instructions. 35

Model SR-402

STROMBERG
CARLSON

FM-AM Radio Tuner

Only tuner with dynamic coscade noise limiter. Frequency response on
FM 20 to 20,000 <ps. at less than 1% total harmonic distortion. Tempera.
ture compensated oscillator prevents drift on both FM and AM. Geored
tuning condenser and exponded tuning scale assure eose of c<ontrol.
Sensitivity 1.5 microvolts for 20 db quieting. 2-position selectivity control

on AM. AFC provided s.l 5000

HARVEY raoio company, inc.

JU 2-1500

1123 AVENUE OF THE AMERICAS
(6th Ave. at 43rd St.) New York 36, N. Y.
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the

Imaramnt=

CHrattis Consottrte

equalizer — preamplifier

Properly engineered
to assure you of

b INAUDIBLE HUM
) EXCEPTIONALLY LOW NOISE
D EXTREMELY LOW DISTORTION

$162 with cabinet
wesl and Deep South $170.10

J!
HUM— compietely inaudible with Bass and

Volume Controls turned up full (far below
Thermal noise).

NOISE—with hignh impedance cartridge
and equalizers to RIAA curve; better than
66 db below 10 mv input.

1. M. DISTORTION - with volume control
at maximum and all other controls at 'flat™
position, 60 cps and 7 K¢. mixed 4:1 ratio,
typical measurement:

12 volts RMS—0.5%—2 volts RMS=0.07%.

Combine the MARANTZ
AUDIO CONSOLETTE and POWER

AMPLIFIER for superb listening.

Power Amplifier $189
west and Deep South $198.45

MEMBER

2L A X A X2 T 2= COMPANY
44.15 Vernon Bivd., Long Island City, N. Y.

See your audio dealer or
write for specifications

® Bell 50-Watt Am?lmer. Exceptionally
well sufted for installations which require
good music reproduction, as well as voice,
and where a large area is to be covered,
the new Bell Model 5650 is a high-power
commercial amplifier with a high degree

of fidelity. Equipped with four micro-
phone inputs and a special input for tape,
the unit delivers 50 watts with less than
3 per cent total distortion. Separate vol-
ume controls are provided, plus boost and
cul for both treble and bass. Among fea-
tures of the 5650 is the use of low-
microphonic 5879 input tubes and the new
6650 power tubes. Locking microphone
connectors are used, while speaker taps
are by means of two 5-prong sockets and
a terminal strip. Output impedances are
4, 8, 16 and 500 ohms, and 70-volt coli-
stant-voltage tap. The control panel is
illuminated. Dimensions are 13”d x 17”w x
9”h. Weight is 40 Ibs. Complete technical
information may be had by writing Bell

Sound Systems, Inc, 555 Marion Road,
Columbus 7, Ohio. N-8
® Spherical Speaker System. The Bonn
“Sonosphere” is a new high-fidelity

speaker system using a sphere of molded
plastic as its enclosure. Made of light-
weight foam plastic only 18 inches in
diameter, the spherical shape eliminates
baflle reflections and contributes to even,
wide-angle sound dispersion. Sound quality
can be tailored to_individual taste simply
by turning the Sonosphere so that the
ﬁpeaker opening faces the ceiling, the
oor, or

any intermediate position which

B

may be preferred. The speaker normally
supplied with the Sonosphere is the 8-inch
Phillips-Duotone Model 9770M. The unit
stands only 21 inches off the floor when
placed on its removable stand. Since it
weighs only six pounds, including speaker,
it can e'lsxly be hung {romn the ceiling by
wires or threads. Complete specifications
of the Bonn Sonosphere may be obtained
by writing Plastilex Products, Inc.,, 6515
N. 1uth St., Philadelphia 26, Pa. N-9

o Headphone-Microphone Sets. Amplivox
Series 2566 headphone-microphone sets
represent a new approach to the design of
headsets for radio and line operators who

WWW. aknerieainiadiahigstory. com

are required to perform continuous com-
munication duties for extended periods of
time. They were chosen by the Ministry
of Transport and Civil Aviation for use in
the new London Airport control tower and
have now been accepted as standard for all
British airports under MTCA administra-
tion. The headsets weigh only seven ounces
complete with microphone. The head-
phones are constructed of molded plastic
parts fitted on a flat stainless steel head-
band. “Perspex' eardiscs are attached to
the earphone units by flexible rubber dia-
phragms which distribute the pressure of
the: discs lightly and evenly over the
outer ear, avoiding contact with any part
of the bone structure. The basic headset
can be fitted with any of three alternative
niicrophones. For further details write to
Amplivox, Ltd, Industrial Products Divi-
sion, 2 Bentinck St., London, W, 1. N-10

e Jim Lansing High-Frequency Radiator.
This new addition to the Signature line
of high-fidelity speaker systems is de-
signed to reinforce extended-range speak-
ers in the high-frequency band. It radiates
efficiently and without perceptible reso-
nances from 2500 cps to beyond the limit
of audibility. Entirely unique in design
and construction, the Model 075 is, in
effect, a "ring radiator’ coupled to a large
aluminum ribbon-wound voice coil which
contributes a minimum of inertia to the

dynamic system. In complementing the
performance of extended-range speaker
systems the unit should be used in con-
junction with the Signature N2500 dividing
network which attenuates the signal to
the 075 at _the rate of 12 db/octave below
2500 cps. Power rating is 20 watts above
2500 cps and input impedance is 16 ohms.
Dispersion is 90 degrees. James B. l.ansing
Sound, Inc., 2439 Fletcher Drive, Los An-
geles 3‘) Calif. Descriptive sheet will be
mailed on request. N-11

e Tape Timing Chart. As an answer to the
confusion which has de¢veloped due to the
introduction of long-play and extra-lons-
play tape, Reeves Soundcraft Corporation,
10 E. 52nd St., New York 22, N. Y, has
developed a Timing Chart which enables
the tape recordist to determine, before he
starts recording, how much tape he will
need to record for a given period of time
or how long a given tape will record at
any recording speed. Accurate, easy to use

= unou mace pouss s m
. - -
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and handy to carry, the Sounderaft timing
chart will save the user time, tape and
trouble by enabling him to plan his tape
requirements before he starts to record.
Because the chart is semi-logarithmic, it
is exceedingly accurate in determining the
length and time factors for short commer-
cial announcements. Professional record-
ists will find this advantage of the chart
helpful in planning recorded broadcz;{stlsé
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NEW LITERATURE

e University Loudspeakers, Inc.,, S0 S.
Kensico Ave.,, White Plains, N. Y. will
mail free of charge a new brochure on the
ntire line of Decor-Coustic 3-way speaker
ystems. Introducing University's com-
lete line, which includes the new Master,
senior, and Tiny-Mite cornerless-corner
:ystems, the publication also contains an
nteresting feature story on the company’s
xclusive ‘‘Acoustic Baton.” Request for
ohby should specify Brochure 78A1 and
hould be directed to Desk LA-1 at the ad-
ress shown above. N-13

» Hycor Division of International Resist-
ance Company, 12970 Bradiey Ave., Syl-
mar, Catif., has published a 4-page bulle-
in covering the company's complete, ex-
anded line of precision electrieal com-
ponents for audio equipment, industrial
ontrrol and telemetering. Included in the
llustrated bhrochure are bhasic specifica-
ions for prograin equalizers, decade in-
duetor units, variable filters, and variable
attenuators. Requests for copy should
specify Bulletin G-3. N-14

o Carter Motor Company, 2644 N. Maple-
wood Ave., Chicago 47, Ill, has revised
nd brought up-to-date a series of main-
enance and parts catalogs, individually
overing each of 8ix classes of Carter ro-
ary power supplies. A complete set of
hese bulletins should be in the hands of
very person who buyvs, sells, uses or
ervices Carter power supplies. They are
ntended to replace all previous mainte-
mnee catalogs, and contain all that is
new and up-to-date in service and vepair
rocedure. Requests for copies should he
directed to the attention of the Service
Department. N-15

» Lafayette Radio, 100 Sixth Ave, New
York 13, N. Y., covers the entire field of
transistors and combonents for use in
transistor circuitry in a new 32-page bro-
hure which has just been issued. Fea-
wred is a complete listing of miniatur-
zed parts, including technical specifica-
ions of virtually every transistor on the
market. The brochure may bhe obtained
free of cost by writing to the address
thown above and requesting Brochure Nn
T41-56. N-16

o CBS-Hytron, Danvers, Mass.. is now
Jfering the eighth edition of its Refer-
nce Guide for Miniature Electron Tubes.
Revised and brought up-to-date, the new
edition lists all miniature tubes. irrespec-
tive of make. It supplies pertinent data
for 416 miniature types of which $8 are
new, and 168 basing diagrams of which 33
are new. llequests for free copy should
specify Bulletin PA-1. N-17

s Electronics Division of Elgin National
Watch Company, 370 S. Fair Oaks Ave.,
Pasadena 1, Calif.. has released u new 20-
page catalog of the company’s wide line
of American microphones and plionograph
cartridges. Styled in yellaw and black to
mnatch new packaging of the Ameriean
Microphone product line, the catalog lists
prices, shecifieations. and characteristics
of each item. Highlighting the eatalog is
a section devoted to the new ceramic turn-
over and single-needle cartridges recently
added to American products. N-18

® Johns-Manville Dutch Brand Division,
7800 S. Woodlawn Ave., Chicago .9, 111, has
ssued a new 12-page booklet which will
help you to choose the type of electrical
tape best for every insulating and protect-
ng application in electrical construetion.
maintenance and manufacturing. Titled
‘'Tool Up With Tape.” the booklet is com-
plete with {llustrations, technical data,
characteristics, and performance specifica-
tions for plastie, friction, rubber, and
viny! color electrical tapes. The many il
ustrations and accompanving text pro-
vide practical information to help users
select the bhest tape suited to their own
applieations. N-19

¢ R-Columbia Products Co., Inc., High-
wood, Ill.,, has just issued a bulletin which
explains how the company’s TrolMaster
cleans and lubricates radio-TV controls in
80 seconds from the front of the set with-
out removing the chassis, or the back
from the cabinet. It is equally eflfective
for volume and tone controls in hi-fi sys-
tems. Also described is the specially form-
ulated Kleentrol solvent recommended for
use with the TrolMaster for positive
cleaning and lubricating action. Requests
for copy should specify Bulletin No. 22.
N-20
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woon e FLUTTER METER

Indication—0.5% and 2.0% f

ull scale

Input signal—0.7 volts high impedance v

Internal 3000 cycle oscillator
Frequency—3000 cycles

Response—to 250 cycles

® The D & R Model FL-3C Flutter Meter has been approved and stand-

ardized by manufacturers of the finest in tape recording equipment

for maintenance depots, labor

atory use and production testing.

® Also widely used in telemetering stations. government laboratories,
recording studios, broadcast stations and for turntable measurement.

NOTE:

PRICE $'| 85

D & R con olso provide Flutter Test Record Type
37-1002 at $3.95 for LP turntable ond record player

measurements, with: 3000 cycle constant tone groove,

1.5%

O
=
|

[C==quy

flutter calibrating signa! and blank grcove for

rumble testing. Flutter calibration tapes available.

402 EAST GUTIERREZ STREET, SANTA BARBARA, CALIFORNIA
Circle 71

J (eelo in ﬂl")l e(/ —_ rear/

ELECTRONIC MUSICAL
INSTRUMENTS

By
Richard H. Dorf

In one big volume, you can now learn all
about the intricacies of commercial electronic
organs, including the Allen, Baldwin, Conn-
sonata, Hammond, Minshall-Estey, Lowrey
Organo, and others, together with many
smaller instruments, Constructional details on
the author’s Electronorgan and the simpler
Thyratone show you how to build one of
these fascinating instruments for yourself.
A compilation in book form of the author's
articles in Radio Electronics, brought up to
date and with many additions. Price $7.50
(Foreign, $8.00).

Customary discounts to dealers and distributors

RADIO MAGAZINES, INC., Book Division

P. 0. Box
copies of
MENTS. | enclose
(Foreign, $8.00) .

Please send me

Name

629, Minecola, N. Y.
Dorf’s ELECTRONIC MUSICAL INSTRU-
check [ money order [ for $7.50 each

WWW_amercaaradioRistery com
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Hi ... Mr. Hi Fi
This is It . . .

The BRADFORD
Perfect BAFFLE

idea in
closures. Not a bass reflex or folded horn.

The primary purpose of a loudspeaker enclos-

Radically new loudspeaker en-

ure is to prevent destructive sound cancellation
that takes place at low frequencies, when _the
front and rear waves, emanating from both sides
of the speaker cone, merge.

It is obvious that no rear waves can escape
through a totally enclosed cabinet, and it would
be the perfect baffle, except for one reason. The
air pressure within the cal inet acts as a cushion
upon, and therefore restricts, cone movement.
Tglis causes loss of life and color.

The BRADFORD Perfect BAFFLE is totally
enclosed, yet It rclieves cone pressure by an
ingenious device that operates in unison with
cone movement,

Since this action conforms to an ultimate
scientific principle, the BRADFORD Perfect
BAFFLE 15 the only enclosure that can give you
the utmost in sound reproduction.

And that, speciflcally, is . . .

ALL THE BASS, full, rich, clean bass, clearly
distinguishing each contributing instrument,
down to the lowest speaker frequency.

NO BOOM. Absolutely no boom. Boom, or
‘“‘one note” hass, is not high fidelity.

NO FALSE PEAKS. Does not “augment’ bass by
false peaks that are really distortions.

ANY SPEAKER. Accommodates any speaker . . .
any size, weight, shape or make.

NO TUNING. No port tuning or speaker match-
ing.

ANY POSITION. Operates in any room position.
NO RESONANCES. No false cabinet or air reso-
nances.

COMPACT. Four sizes for 87, 10", 12”7 & !5"
speakers. Baffles only 2” larger than speaker size.
Prices: finished, $39.50, $39.50, $59.50, $69.50,
respectively. Unfinished birch, $34.50, $39.50,
$49.50, $59.50.

REAL HARDWOODS. In all popular finishes . . .
mahogany, blond, ebony, walnut.
INCOMPARABLE CONSTRUCTION. Hand
made, hand finished . . . by master craftsmen.
All walls %" thick.

CUARANTEED. Unconditionally guaranteed to
out-perform any otlier enclosure now available
regardless of size, weight or price.

If you want the very best speaker en-
closure and will not be misled as to real
performance by deceptive size or price,
see your audio dealer at once, A demon-
stration will convince you, Or write for
literature.

Prices slightly higher west of Rockies.
*Patent pending.

BRADFORD
Perjec BAFFLE

BRADFORD & COMPANY

27 E. 38th St. NEW YORK 16, N. Y,
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RECORDS

(from page 63)
easily imagined. The rip-roaring Italian opera
school as it now exists has little room for
subtlety and nuance, but it makes up for these
with lots of gusto and spuaghetti,

This, then, is an energetic and fiery *“Don,
plenty entertaining, dizzily out of style, ef
fective us musical theatre (the opera has that
in it) but appallingly lacking in musical
subtlety. Scout #2 especially deplores the
coarse rendirion of the lovely soprano arias
in the work. You can practically hear them
breathing down your neck, he says, only lhe
didn’t put it quite that politely.

Puccini: Madama Butterfly. De los An-
geles, di Stefano et al.; Orch. of Rome
Opera House, Gavazzeni.

RCA Victor LM 6121 (3).

This is another in the interesting series
from Rome being issned on the RCA label,
with a netable RCA star or two in each. Scout
#1 likes this one, thinks de los Angeles ix
lovely, if rather monochromatie, feels that her
musical intelligence and taste add greatly to
a role that, perhaps, is not exactly her dish
of tea (that last metaphior being, ugh, my
own). I add that de los Angeles has one of
the meost sensitive muslcal ears of any singer
alive and it is always a joy to hear her superh
aceuracy, in whatever form it takes. Scout #i
thinks di Stefano outdoes himself here, too,
and finds the Rome orchestra very sure—per-
haps a bit over-sure and literal-minded—umder
Signor Gavazzeni.

lle likes this ‘Buttertly”—but, in sum, he
still prefers the London version with Renata
Tebaldi,

Puccini: La Rondine. Eva de Luca, G.
Prandelli, V. Pagano; Antonio Guarieri
Orch. and Chorus of Milan, del Cupolo.

Columbia EL 12 (2)

Here's Colitmbin’s expeditionary foree in
Italy—everyhody seems to be getting into the
opera-in-iraly act. Loth my sconts listened to
this one, with complementary reactions. This
is a lesger-known opera by . hig composer
and, these days, 1018 alwiys aronses interest
imong the rans. The work is a “lyrie comedy,”
a iwo-acter alinost on the operatta scale.

Seout 1 says it is “l'uccini In a minor
key,” full of I’uecini's lush larmonies aud
striking lyricismm but lacking in the cohiesion
and emotional power of lis larger works;
Seout #2 adds that, yes, it is mayhe not top
Puceini but it has a special interest, revealing
very heautifully the *‘one characteristic that
makes the hest of Puccini great, an ineredible
vouthfulness, a1 sort of ‘un-grown-upness,’ sweet
and attractive.” IHe feels that, as in the child-
ishness of children, you can ignore the im-
miturity as such in I’uccini, taking it rather
48 a sort of naturalness—and 1his work is

that sway; sweet, romantie, and satisfyingly |

corny,

Scout #1 thinks the performance is not of
a very high order, with seloists who are inse
cure and webbly in their vocal production ; but
the job serves its purpose and gets the opera's
sense over very well,

Verdi: Il Trovatore. Members La Scala
Opera Company, Milan, Carlo Sabajno.
Comden CAL 289, 290.

A Camden reissue, lo-fi hit adequirte if you
don’t mind; Scout #1 says the performance is
4 “routine Italian job—which is not to say
that 1t is without its good points.” Hardly
this being the great La Scala company. This
is the musie that Iralian opera companies are

Your answer
to a low-cost,
well designed speaker!

NEW! Isophon
ELECTROSTATIC

TWEETERS

% Better performance in higher
frequencies (7000-20000 cycles)

% Extremely low cost

X Compact, space-saving

% Easy Installation for single output
and push-pull amplification

% Remarkable brilliancy of sound

STHB7
Diam: 2.76""

Thickness:
0.55"”

STH5/16
Size:
1.97"

x 6.30"
Thickness:

|

And spec. sheet A-5

| -

supposed to sing, and as the scout says, “the |

frequent shouting is par for the course.” In
rhis sort of opera the “shouting’ does no harin
and adds to 1he spaghetti, though the same
technique applied to Mozart (above) is some-
thing else again.

Wolf-Ferrari: The Secret of Suzanne. M.
Bariello, Ester Orel; Turin Symphony,
Simonetti. Decca DL 9770.

WWW ammerieaatadiahigtary com

ARNHOLD
CERANMICS, INC.

[1 E. 57th Street, New York 22, N. Y.
Circle 72B
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REVOLUTIONARY
NEW
otomalts, ecirionw
RECORD

CIIANGER

Exclusive!

‘ene Arm scans records automatically for start-
ng groove. Automatic tone arm locking device
prevents styli damage when not in use. An
Automatic Record Changer or a fully Automatic
Record Player, as desired.

Changing Cycle
and pause timer =
are independent =
of changer speeds. N

S T
ey

/UNITED AUDIO PRODUCTS

(Div. of United Optical Mfg. Corp.)
202 East 19th St., N. Y. C. 3, N. V.

The ULTIMATE In
HIGH FIDELITY
SPEAKERS

Combining
Gutstanding
Tone Quality
and Economy

UNITED AUDIO PRODUCTS

(Div. of United Optical Még. Corp.)
(202 East 19th St., N. Y. C. 3, N. Y,

Circle 73A
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|Rossini: Il Signor Bruschino. Soloists,
Milan Philharmonic Orch., Gerelli.
Vox PL 8460

Here are two of the short and lively epera
miniatures that have leng been popular in
Furope—from well before Pergolesi's *‘La
Serva Padrona” of the early 18th century. A
| handful of characters, a nice orchestra and

an act or two, mostly comic.

Scout 1 finds Suzanne and her secrets
not bad at all, if you like this sort of little
Jest. A perfervid Italian tenor, of the groan-
sob sort, but lie has a good voice, and the
soprano has a lovely one: the orchestra is well
paced. A good risk, this one, if you're out for
vocal novelty.

Ax for “Signor Bruschine,” Scout #1 says it
has an awful lot of “bufla recitativo,” but
what muzie there is, in between, sparkles tlor
idly and the ensemble numbers are utter de-
lights, The subtitie, “The Accidental Son,
may give you a foretaste of the incredibly
complex and foamy plot. The printed synopsis
is one of those marvelous hodge-podges that
introduees six characters in every line and
knocks you for a loop in the first paragraph.
Cun't make head or tail of it, but maybe you
won’t need to. Anonymons solos.

Sullivan: Incidental Music to “Henry the
VIII”; Music to “The Tempest.” Patricia
Brinton; Vienna Orch. Soc., F. Charles
Adler. Unicorn UNLP 1014

Music of very special “antiquarian” interest
-for this is the Sullivan and Gilbert-and,
the composer of “I’inafore” and the rest, and
here are actual samples of his famed and
seldom-heard ‘'serious’” music,

It has long been acclaimed as pretty dread-
ful, this serious Sullivan (and there's plenty
more) ; but it's one thing to hear about it and
another thing. quite a novel experience, to hear
the music¢ itself. however bad. Iichoes of
Tolanthe ! Scout #1 is obviousely no G & S fan.
He is quite sour about the dise, saying merely
that though “The Tempest” is a work of
promise by an 18-year-old, *‘Henry VI is
utter hanality. Nevertheless, I suspeet a good
many G & § fans will find this record uite
intriguing, as music urierly wnfamiliar, yer
composed by good old Sir Arthur himself.
Give it a spin. Not much of a performanee
but whaddya expeect.

Busoni: Arlecchino. Glyndebourne Fes-
tival Soloists and Orchestra.
RCA Victor LM 1944

This “Theatrical Capriccio™ in one act Is an
odd and imeresting short item, not even clearly
an opera. IRusoni was rthe great pianist,
teacher, arranger, half Italian, half semi-Ba
varian, whose main reputation was out of
Germany. This i8 a sort of rellective satire
and homage combined, upon Italinn opera
but with a German text. And the title role
is a speaking one though the otlher characters
sing.

Scout #2 finds the music very interesting,
modern, lively, well put together, but a 5

up in the hearl.” Busoni seems to weorship
Mozart, who is behind much of the music:
he seems also to be anti-Wagner and pokes
somewhiat amusingly in that direction; but
the work. Scout #2 feels, has too little genius
in it to be great and inspired, yet isn't corny
enough to be fun. Neat, tight, beautifully or
ganized, superbly performed, but deil.

Strauss: Ariadne auf Naxos. Schwarz-
kopf, Seefried, and others; Philharmonia
Orch., von Karajan.

Angel 3532C (3)

This is one I've just go! to hear—and with
out having hexard it yer, 1 can guarantee that
it is a superhb musical treat. The music is
somne of the best of the neglected Strauss (in
this country, that is) and the cast is marvel
ous. I'll review it all over again when I've
ligtened to i1 in full and at leisure ; but mean
while, Scout &1 (lucky bum!) has had the
pleasure of a complete hearing that confirms
the above. Ile finds it an all-over intelligent

WWW amedcearadioRistery com

| enough to entice you to iry our equipment

60 WATT PEAK
ULTRA-LINEAR WILLIAMSON

)
G-30-U

cr30-p ¢

{

SPECIFICATIONS €300
OUTPUT: 30.66 Watts
RESPONSE: S CPS lo 200.000,

CPS = 1 0B

DISTORTION 3% at
30.66 watts

NOISE LEVEL: 98 4 DB Down
NEGATIVE FEEDBACK: 20 DB
sr[ll(l OUTPUTS
4.8 and 16 Ohms

TUBE counm[rﬂ 63NT

imofand) menev ssnl

rive

Po-u Oulnul S04 Rect

cowncvnlss OF SIZE
SRR L2 R A

FULLY WIRED
AND ASSEMBLED

———

GP-30-P PRE-AMP
AND EQUAI.IZER

SPICIFICATIONS Gp-20-P
SELF POWERED OPERATION
IOIIAIIIAIION s 9[ .mm
6 INPUTS .

TONE coMP[Nuvmn Sharp
Cu'%ﬂ 8313 and Treble

Plus Cubme(
$9.95

“*"HOW DO WE DO IT?**

The onswer to this is no mystery, First, we sell di-
rect, monufacturer to you, therefore insteod of three
or four profits there is only one. Second, there is o
time for making big profits ond o time for building
o reputable name. The loiter is our present en.
deovor, the profits must wait. We realize we must
do more thon make our products equol to the in-
dustry’s finest. We must have o selling price low

7 DAY HOME TRIAL

YOU'LL BE COMPLETELY SATISFIED OR

YOUR MONEY BACK

BIGG OF CALIFORNIA
2506 W. WASHINGTON BLVD.
L0S ANGELES 18, CALIF.
Please rush me the following products:
[ G-30-U 30 watt Amplifier - 49.95
[J GP-30-P Pre-Amp & Equalizer - 29.95
| understand that | may return these instruments for
full refund within 7 days after I receive them if I am
not fully satisfied.

Name
Address.
City.

Zone
State.
Add 4% in California for tax

Circle 738
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TESTED IN THE HOME BY HIGH FIDELITY MAGAZINE

Rated BETTER Because...*

i,

“Such performance is excellent; exceeded only
by a very few units, all of which are much higher in price.”

“The cantilever-stylus-armature construction is inherently capable
of more rough treatment than most moving-coil mechanisms.”

“Will fit just about any American-made arm.”

“Listening quality is very good, smooth and free of strain
even on heavily recorded passages.”

“In terms of what you receive per dollar spent,
= the ‘500’ is a noteworth in.”
T a noteworthy bargain
S \

Only $9.90 including 2
synthetic sapphire styli
(dicmond styli extra)

wat(m Goldrmg

"500" MAGNETIC TURNOVER
CARTRIDGE

At Ioadmg hi-fi di nbulou write for dos(npnn literature to:
RECOTON CORPORATION, 52—35 Barnett Ave., Long Island City 4, N Y
;,'\\‘_ Manufactorers of World-Famous Phonograph Styli. e
Circle 74

Just Out!

TAPE RECORDERS
AND

TAPE RECORDERS

AND

TAPE RECORDING

By

Harold D. Weiler

Author of
“‘High Fidelity Simplified”’

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

Board Cover .. $3.95 Paper Cover .. $2.95

Use Book Order card on insert at back of this issue
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and sensitive performance and with a well-
balanced German-Anstrian cast. and his only
mild complaint is a technicality—too many
shades of Gierman accent. Most of us won't
know the difference

I suspeet that the Angel recording ix tech
nieally nothing less than sensational and look
forward 1o hearing it myself

THE BETA-TRON

(from page 29)

eps at a slope of 18 dh/octave, and for
use in conventional svstems, the ecross-
over point may be varied.

The Beta-Tron amplifier is a ten-watt
unit, and it might bhe questioned as to
why it is neeessary to have a ten-watt
amplifier that only responds from 2.000
eps up. The answer is, of eourse, that
while the mean energy distribution of
sound is around 400 eps, this much d
pends on the sound source. There are
many sounds (musical) that eontain
little low-frequeney energy and much
high-frequeney energy. Naturally the
mean energy in this type of sound is
mueh higher. Also, as an amplifier must
handle all possible eombinations of
sound, it must be prepared to handle
“skewed” distribution sounds as well.
We have found that anything less than
a ten-watt amplifier will not do the job
properly.

1t might also be noted that the eurrent
trend is toward larger and larger ampli
fiers. Many of us have ten- and twenty-
watt systems and would like to enlarge
them, but do not relish the idea of throw-
ing the present amplifier away. The
Beta-Tron offers the possibility of en-
larging a present system at a slight ad
ditional cost, plus getting a really new
top end in the bavgain. Add that to the
pleasure of owning a (in facto) dual
channel amplifier system, and the pack-
age becomes very uftractive. Our con
elusion to Experiment IIT is that mo-
tional feedback is lere to stay.

AT HOME WITH AUDIO

(from page 27)

work. Savings ean he even greater if,
like our reader, vou build it yourself.
Furthermore, amplifiers in filter tyvpe
systems need not be high power. In a
binary ehannel sueh as this, two 10-watt
amplifiers are about as effeetive as one
30-watt unit would be in a conventional
erossover system.

The over-powered amplifiers are for
overpowering perfection at the peaks.
As wife is (supposedly) to hushand, so
is the really dedicated buift to his hi-fi
system: best friend. severest ervitie. A
blastout at an unruly peak point, and the
power vested in the watt is at once in-
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voked. The ‘watt-of-it” really matters.

Our reader’s self-made amplifier amply
supports and underpins any of the tweet-
ers flights along the highly directional
orbits of the high-frequency oetaves.
Giant woofers have been known to re-
spond adequately to the urgings and
proddings of a 10-watt rated amplifier,
But the hi-fier knows that it lies ever on
the verge of distortion, the londer and
more massive the passages get.

In the present state of the art of
speaker engineering we all know that
separation of speakers as to low high
ranges is a sound method of aveiding
distortion. In faet, its advantages are
measurable and mentionable. But you
ain't heard nothing yet without a level
control to bhalance the parts of the
speaker system to fit the room.
Ear-Conditioned Fanfare

This is not to say that this reader’s
gambit rules out the conventional audio
separators. For are not these, helow, the
knowns of the henefits of the erossover
network’s funetions in the two- or three-
way or niore, speaker system? As G. A.
Briggs points out (and what follows has
heen adapted from his book, Sound Ie-
production), we know that three-speaker
systems are easily set up and a fragile
h. . unit is shielded from the onslaughts

Moreover, they ean be placed suitably
for room-tempered listening; the bass
near the floor. the treble unit some feet
higher. Further, speakers of different
impedances may he tried, as 16-ohm
bass and 8-ohm treble, with attenuation
or increase of output, in either ease, as
may he needed for the room or space of
their loeation. (End of “quote” from
Briggs).

The comparative virtues of the mul-
tiple speaker system stand. The advan-
tages aseribed to the conventional cross-

over are simply augmented by those few

claimed by reader Croftord.

Ie elaims, for example, that with the
conventional erossover network, spealk-
e look hack into the amplifier when in
their pass band and see the correet im-
pedance mateh, When thev are outside
their pass band, they look back into a
reactive impedanee; not necessarily dis-
turbingly audible, hat this is a eondition
or a liability that the filter-network sys-
tem tends to eliminate.

Also, intermodulation distortion in the
power amplifier is redneed with the filter
network, as the low-frequeney cehannel
goes down from 300 eps, while the high-

frequeney channel goes up from the 300- |

of high-amplitude low-frequeney input. 50,00 50,000 our
The ehances of intermodulation distor- [|{R2U! Ml 2 L.
tion between bass and treble when com- ”“EAN‘"l = .005 = .005
hined in one speaker are largely avoided. =
And then, the bass speaker and treble i
unit ean he designed and “0nsed sepa-
rately for maximum efticiency in the per- 202 02 ﬁ‘f
. 2 . —{¢ ¢ .
formance of their intended funetions.
< >
s 2
Fig. 13 (right). Configurations of filter gi: §':>
c 3
network and the formulas by which they
g -
are calculated to produce (as in Fig. 14, ’L
below) completed filter network, as con-
structed and used in dual-channel system.
R R ferossover *= 300cps
fin - o—— A WWW— 0
_L 1 L (12-db point) = 600 cps
FROM o
NP 0= A < EL R = 50,0000
T ‘ at f
e ] —0 <
e, * R}
RL RL S 26 X
B O——AMA— v —_ ‘
{ Ein {6.28){600)(50,000)
2 = 6000 CL CiL o . T
g » M
=2 ﬁ_—L

[ IL A
Ein O-—-l\ 1% M {12-db point) ~ 130 cps
FROM
| - = Ry = B = 50000
Since fiy= —b
o 4
_TL Cpy=4C = 02
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1. E-305 Enclosure with B-207A Coaxial:

2

BOZAXK B-305

oo Systematic GROWTH into the Elegant...

one
; 30

two B-207A's:
yond 16 kc with

two B-207A's,
N-102 Network;

B-305:

full

30 Watts; 35 cycles to beyonc 16 kc.
B-209 Mid-Range,

20 Watts; 40 cycles to beyon( 16 kc.

2.E-305 Enclosure with
superb clarity of the “middles’.

Watts; 35 cycles to be

3. The

yours, with a Bozak B-305. Write for full
Systematic Growth with Bozak

information on

rch, or mahogany veneers. If you wish,
grow from a single B-207A Coaxial to the
full three-way B-305 with two coaxials and

approached by any speaker system near there in its proper values —and it's all
The infinite-baffle cabinet is in walnut,

the ingly-low, listening ease and realism un- sonic shimmerings of the triangle, it’s all

In a living room of average size,

music-lover of above-average taste in décor

and audio quality will delight in the quiet its price.
elegance and restful fidelity of the Bozak

B-305 — in its class the purest voice for a bi

fine music system. With 30 clean Watts,
performance from 35 cycles to beyond 16

Bozaks start at $83.85

The Very Best in Sound

range—without carpentry, tuning the

ke is phenomenal for subtlety of detail and a mid-

Export Office: Electronics Manufacturers' Export Co., Hicksville, N. Y.

response is outstanding, distortions vanish- the lowest orchestral tones to the ultra- The R. T. BOZAK SALES Co. * Box 966 » Darien * Conn,

, or balancing the speakers. From

effortless handling of dynamics. Transient enclosure
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P FIDELITY
'AMPLIFICATION
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ROGERS OF ENGLAND

Unexcelled craftsmanship
Unmatched guality
Unprecedented fidelity

Now you can own a world-famous ROGERS
custom-built amplification system at stock
model prices that every hi-fi enthusiast can
afford. Those who know and want the finest
demand ROGERS, and receive

sound reproduction with all the e |
depth, fullness and clarity

of its original creation.

ROGERS bigh-fidelity amplification
systems are available to meet
your most specific requirements
i in power, frequency response
.

and price. Their magnificent
tonal quality continues to enthralt
audiophiles and neophytes . . .
“here, at last, is sound = s
faithfulness at its best.

ROGERS OXFORD AMPLIFIER

25-watt output, built around an improved
Wiltiamson circuit with a Partridge C-core
output transformer and the new Mullard EL-34
valves. Minimum phase shift and low inter-
modulation distortion ... 995

OXFORD PRE-AMP
High input sensitivity, megligible hum level,
reduced distortion and interference at all
frequency levels. 4 inputs for records, tape,
radio or microphone pickup............. (3 5

ovdiophile net

WRITE TODAY FOR COMPLETE LITERATURE
ON ROGERS HIGH FIDELITY EQUIPMENT

Cambridge 15 Watt Amplifier .$89.95 net
Eton 30 Watt Amplifier .199.95 net
Cambridge Pre-Amplifier . 49.95 net

AT LEADING HI-FI MUSIC CENTERS |

tRCONA CORPORATION

(Electronie Division} ]
51 Fifth Ave., Dept. A-5 New York, N. Y..
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cps point. The speakers (he avers) are
thus always loaded hy the amplitiers and
their distortion 1s therefore much less
than with the conventional crossover.
Also, the speaker damping factor in the
filter system is more constant. All of
this, in a manner of speaking, adds up
to the equivalent of a polarized filter in-
troduced to keep unwanted retlections
and highlights from bothering and dis-
torting the composition and balance of
a “pieture”—is sound, here. of course.
It would be doing our subject full and
undeserved injustice to end this saga of

| the separate amplifiers right here. But

in all fairness, we feel constrained to

| observe that the conventional crossover

network is not cxaetly double-crossed out
of consideration and use because of the
turnabout to a filter network reported
here. Nov are the many excellent all-in-
one (concentrie, co-, Diff- and Tri
axial) units relegated to unexeursioned
negleet. The professional who built him-
self this filter system is not opposing the
offerings of the market place. His job
of conversion is, let's face it, just one
man’s way of taking his hi-fi bearings
anew as he learns, essentially empirically,
to live at home with audio. In sum: the
hetter than his, his best became.
Readers who are of a mind to hone up
on the subject hefore obeying that in-
pnlse to take their workhenech aprons off
the hook might like to dig into an article
expatiating on the theory, design, fune-
tion, and advantages of the filter net-
work in home hi-ti svstems, as set forth
in “The Whire Powrtron Amplitier,” by
Stan White, and reproduced in the 3rd
audio anthology. The subject is handled

1 . . .
from another angle in ““A Discussion of

Dividing Networks.” by .J. P. Went-
worth, page 84, same anthology.

See, in Fig. 13, the configurations of
the filter network and the formulas by
whieh they are ecaleulated. Figure 11
shows a schemutie of the complete filter
network used here. as eonstrueted from
these configurations.

A Precedential Year?

Exposed to this (perhaps) precedent
installation, other hi-fi hrethren may he
expeeted to get into a “me-too” fraue
of go-getting, eulminating (who knows?)
in a spate of rig-conversions. It eould
be. This time it’s the dual-channel am-
plifier with filter network workout; but,
we dare ask. good for how many tomor-
rows before the next wave of what other
kind of hi-fi retread johs?

With some finality, we ean say it is no
skin off onr nose to acknowledge that the
complenent of speakers in do-it-your-
selfer Crofford’s hi-fi rig owes its present
format to some years’ experience of
making a living working with audio. As
of now, there’s a Jim Lansing DL175
tweeter atop of his enelosure; and en-
closed in the folded-horn helow are a
Jim Lansing 375 mid-range unit, with

WWW ammerdcearadioRistery com

an 18-inch Electro-Voice woofer. To
these, the double amplifier-filter-network
crossover combo (with filter between
preamplitier and power amplifier to be
sure) has bhrought improved transient
response; greater flexibility of balance
between the speakers; not to mention a
clearing out of the cobwebs of inter-
modulation distortion—the filter net-
work standing guard against invasion of
the low-frequeney amplitier by high-
frequency signals, and viee-versa.

Al of which adds up to a form of
segregation that, in this instanee at
least, has turned out to be unquestion-
ably beneficial to this (hi-fi) eommunity.

Parts list, 60-watt power amplifier

R, 0.5-meg level eontrol

R, 10,000 ohms, 1-watt

R 10,000 olims, low noise

R, 47,000 ohms, wirewound, l-watt

R, 316 ohms, wirewound, 1-watt

R, 10,000 ohms, wirewound, 1-watt

R, 0.1 meg 2-watt

R, 10,000 ohms, 2-watt

R, R, 22,000 ohms, wirewound, 1l-watt
matehed

R,y R, 0.5 meg low noise, matched

2,000 ohms, low noise
0.1 meg, wirewound, 2-watt,
matched

Ry, 20,000 ohms, 2-watt
Ry R,y 25,000 ohms, 2-watt, bias balance
control
By Ry 047 meg 1-watt, mateheld
By 30,000 olims, 2-watt
K.y Ry 22,000 olimms, 2-watt, matehed
R, 10,000 olims, 10-watt
R R, 1,000 ohms, 1-watt
R 50,000 ohms, wirewound, 25-watt
anv RZJ!
K., By 50,000 ohmns, |-watt
Ry R,
By Ity 1,000 ohms, 1-watt
R, 0.47 meg 2 watt
R. 0.2 meg 2-watt
Ry, 0.1 meg voltage control, 2-watt
Ry 50,000 ohms, 2-watt
R, 0.15 meg, 2 watt
R, 56,000 ohns, 2-watt
R, 18,000 ohms, 2-watt
Ry 1,000 ohms, 5 watt
Ry, 22,000 ohms, l-watt
C, 0.1 nt, 400 v.
C;, CJ’
Cy 40 pf, 450 v.
C.,C, 100 put, eeramie
C,, C; 0.25 uf, 600 v., matehed
c,C 0.1 pf, 600 v., matehed
C,.,C,, 0.1 puf. 600 v,
C, 16 uf, 700 v.
C, 32 uf, 700 v.
C.;,C,e  0.01 pf, ceramie, 500 v.
C:y 0.1 pf, 600 v.
C,: 350 nf, 50 v.
Ci 100 uf, 250 v.
C., 0.1 puf, 600 v.
T 425-0-425 v, 275 ma; 5 v, 6 a.;
6.3 v, 5 a.
T ACRO TO330
T, ~ 150 v. 50 ma.
T, 6.3 CT. 10 a.
L, 12 1. 300 ma.
T, 12AY7
v, 5602. GSNTGTA
vV, GSNTGT 4
Ve,V 6530
Vo V., 5V4GA (or 5U4GB
VeV 6080 (or GAST)
Vi 68J7
VsV, O0B2
13 0A2
ERect., 180 v, 100 ma., Selenium
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AUDIO TRANSFORMERS

(from page 22)

the primary winding to the secondary
winding ineludes a small fraction of the
effective load induetanee in the feedback
loop, and henee the change will not have
any great inherent effect on performance.
Actually, the arguments connected
with ehoice of feedback—whether to use
the primary or secondary winding—are
not so much concerned with whether can-
eellation of transformer distortion is
effected, as whether the impedance and
voltage level available is suited to the re-
quirements of the feedhack arrangement.

Feedback from the primary eireuit
provides a large voltage which can be Musicians, esngineers, and music lovers are replacing their old-
domnatel) by 'the feedback wesitaice, fashioned pickups with the seusational new ESL. How about you?
but this veltage is provided at a high
impedance, which means the eurrent
through the feedback resistance will eon-
stitute a greater loss of the total power

output than if the feedback resistance is

onnected to a lower impedance point.
TJsing the secondary winding—partieu-
arly if its impedanee is 16 ohms or
igher—results in mueh reduced loss of
sower output in the feedback resistance
ictwork.

Although the resistances used for feed- | »aunorizad suotation No. 26, Please comsult Vol. 1, Nos. 6-7 & 1o (March-April & Nov. 1955) of The Audio League Report. Pleasantville,
ack are helping to reduce distortion, | N.Y.for the completc technical and subjective report.
hey still constitute a load on the output - -
irenit whieh has to be supplied from
he total available power output from

he output tubes. If too mueh power is T A N D B E R G 2

equired by the feedbaek resistances, the PORTABLE TAPE RECORDER

reduetion in available output power ray
ffset the improvement in distortion

Even the master magician is unemployed now that everyone choosing

a pickup turns to The Audio League Report. Its authoritative
verdict: “‘By far the finest phonograph reproducing instrioments’ are
the ESL Professional and Concert Series elecirodynamic cartridges.”

FOR LISTENING AT ITS BEST

Electro-Sonic Laboratories, Inc.

Soloist Series from $14.95 - Concert Scries $35.95 - Professional Serics arm and cartridge $106.50

Circte 77A

RECORDS PIANO MUSIC

whieved by the feedback. AT 178 inches/sec.
1‘.mnll‘\z the pont in writing this arti- with ABSOLUTELY

cle is not to urge a wholesale changeover

‘rom resistance/eapaeitance coupling to NO AUDIBLE WOW

rransformer eoupling. but rather to take or FLUTTER.

the ban off the use of transformers, so

m audio transformer can get used where The quality of perform-

t does happen to be the hest solution. tie fé’;‘l;i?”fia'fh“sﬁfl;

If your supplier of audio transformers speed machines can
foes not help in this direetion, by giving ?:(,!Zrdbi:g:,sed forivoice
suitable eirenitry to enable yon to get
the hest l)l‘lf()llll‘lllcc from the trans-
formers, it is suggested that you should
look for a supplier who does. The

chances are that a manutacturer who ean HEAR IT . . . BELIEVE IT
B ireuits for ' ranstor " Two speed » dual track » 1% lInches/sec. « 3% inches/sec. Response 60 to 7500 cycles + 2 db + Flutter
not g’we eirey for his tri ?IlllElS and Wow less than .29% at 1% inches/sec. « Signal to Noise ratlo: greater than 50 db « Magle Eye level
dO(?Sllt know mueh .'lh()llt the (](‘.\'lgll Of indicator + Radio or Phono input « Monitor output for head phone . Low level ovtput to amplifier system.
audio transformers anyway, and has OTHER FEATURES INCLUDE:
fO”O\\'(‘(I the poplllill' przlcti«-c Of m”ki“g Radio or phono input can be mixed with miccophone input . a three position switch for playdack thro Its
B A own speaker or hi-& speaker, or both . . . playback amnlifier has 5 watts audlo output . . . use as public address
a chinese copy of someone else’s eompo- a:!nll;ﬁ:r hsys:em - :ry:la: mike with [spany of '50 to 10.000 eycles Rat . . . 25 feet mike cable . . . fully
. . . . shislded heads . . . interlocked record switch prevents unwanted erasure 4 hours playing time with 1200 ft.
nent. If his copy shounld in faet be a | reel of tape . . . instantaneous speed change while recording . . . tatie retracts from heads In fast forward
g(‘lll'l':llIOll or two removed {rom the | of rewind positlon . . . single lever control for start, stop, forward or rewind.
Ry T A AN EXCEPTIONAL TAPE RECORDER HOUSED IN A FINE GRAIN WOOD CABINET AND
Orign i s e, &
ginal, then the audio ti instormer may SUPPLIED WITH A LUGCAGE TYPE LOCKING LEATHER CASE FOR EASY PORTABILITY.
not he as good as advertised, so you will gkolhéﬂizgu;lg_rwncnsnﬂ LBS.
be better off going to a manufaeturer | STRch-noNMMANEUAYIT ULAGELESrs @6z MIEXIAIT, R0ATS COR&.;Q_';(? ,.l":{-

who really knows ahout transformer de- LIMITED DEALERSHIPS STILL OPEN.

sign. In that way you should obtain an l R E E V E S E Q U I p M E N T C O Rp

audio transformer that will be good and,
by using it in the cireuit recommomled, DRORERG SIS 22 SRRl Sk B SIACH TS 12 SE 8 e RVAERS BEILES SRAIR10

the results will come up to expeetatiouns. I Circle 778
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SAVE
25%

This is owr

GROUP SUBSCRIPTION PLAN

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

AUDIO is still the only publication
devoted entirely to

® Audio

@ Broadcasting equipment
® Acoustics

® Home music systems

® Recording

® PA systems

® Record Revues
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Address

U. S.. Possessions, and Canada only

RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y,
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CARE OF AUDIO ATTENUATORS

(from page 44)

After cleaning, lubricating and me-
chanical eheeking, any interruption or
sudden change in level as the eontrol is
moved through its range will then be due
to internal clectrieal defeets. This as-
sumes, of course, that the external wiring
is well soldered to the terminals. Internal
broken connections are rave: they ean
sometimes be repaired in the field if eare
is taken not to eause other damage in
| the proeess.

Hum and R.F. Pickup

Speaking of connections, the ground
connection of the shield covers of varia-
| ble attenuators is usually made to the
amplifier or eonsole panel through the
attenuator mounting serews. These
sliould make good electrical contact with
the metal of the panel. The shield cover
is generally made of hrass: as such, it
is an electrostatic shield at andio fre-
quencies and both an electrostatic and
electromagnetic shield at radio frequen-
cies.! While this does not proteet against
60- and 120-cps electromagnetic fields,
there is little likelihood of magnetic
pick-up at power line freqnenecies in the
control itself since the resistors are non-
inductive at low frequencies and, in pro-
fessional mixers, only low impedances
are usually involved.

Noise is sometimes hlamed on the con-
trol when it may aetually be caused by
other factors. A common example is
diveet-current leakage from a preceding
coupling eapaeitor. If cleaning and lubri-
cating the attenunator does not eliminate
elicks, eheck for d.c. on the control.
either hy putting a scope across the
control itself or by testing for grid euwr-
rent in the following tube. Replaece
leaky capacitors by molded types. An
other example of noise wrongly charged
to the control is r.f. pick-up in the leads
to the attenuator or in associated ele-
ments such as poorly shielded trans-
formers. In such eases, try a very small
eapacitor—perhaps 50 npuf—or a re-
sistance of ten times the control im-
pedance—ueross the input or output of
the attenuator. A small r.f. choke, well
shielded magnetically against hum, may
also be tried in series with the input of
the control. After applying any of these
r.f. remedies, always check for possible
degradation of audio performance. In
cases of severe RF interference, more

! Frederick E. Terman, Radio Engi-
neers’ Handboolk, p. 128. First Edition,
MecGraw-Hill, New York.

2 Engene F. Coriell, “Elimination of
r.f. interference in audio systems,” Radio
And Television News, June and July,
| 1954,

WWW. asknefrieaniadiahistory. com

elaborate precantions
sary.?

Also make certain that eirenit grounds
are correetly applied. Potentials picked
up on mmproperly grounded inter-con-
necting cables hetween audio eompo-
nents—such as those between preampli-
fier and main amplifier—ean  eause
clicks in the attenuators. This is espe-
cially true of unhalaneed amplitier in-
puts which require a firm ground on
their “low” side. The eireuit grounding
of the attennators themselves is likewise
important. Poor connections, or ground-
ing to the wrong point can eause uoise,
hum. and eapacitive leakage of the
higher frequencies from the wiring to
ground.® Sueh leakage may also result
in ineomplete cut-off of the control,
thereby permitting passage of some
signal in the OFF position. Most at-
tenuators used in broadeast mixers are
of the unhalanced type, and as a vesult
of their “low” sides being grounded, they
are less susceptible to leakage effects
than the balanced type. The latter have
center taps which may be grounded but
this should be done by trial as sueh
grounding may occasionally increase the
noise, depending on the configuration of
the mixer cireuit.

Noise attributed to the control may
also bhe due to its position in the cireuit.
All attenuators generate some noise, and
the unit should bhe located at a point
where the circuit power level is high
enough to mask the noise. Except in some
portable equipment, the usual practice
in professional gear is to put the indi-
vidual channel gain controls after the
preamplifier tube. Due to the aggregate
insertion loss of all the attenuators of
the mixer, additional amplification is
provided between the mixer and the
master gain control. Attennators may
also be noisy because of the use of a
unit with too mueh attenuation per step.
Broadeast and recording mixer at-
tenuators generally do not exceed two
db per step and some have only one and
one half db.

In summary, satisfaetory performance
of variable attenuators depends not
only on their proper maintenance but
also on maintenance of associated ele-
ments, ineluding the wiring and the
grounding, and on the over-all cireuit
design. The writer would like to acknowl-
edge the kindness of Mr. Chester F.
Scott, Assistant Chief Engimeer of The
Daven Company in reading the manu-
seript and offering many helpful sug-
gestions.

may be neees-

# Chester F. Secott, “Attenuator types
and their applieation”” J.4.E.S., Vol. 1,
No. 1, January, 1953.
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AUDIO PATENTS

(from page 2)

elative to time. And to eonvert the thing
1to pure bedlam, us many of these rollers
iy be provided as the user decides are
ceessary for seeure serambling or the
uilder has money for. Nole, too, that the
position of the roller on exach dise can be
aried so that the mmount of speed change
f the tape per dise revolution can be
hanged. The result, of caurse, is a tape
ith wild and sudden speed changes; played
back at eonstant speed, it might sound like
ne of these new-fangled symphonies for
tape recorder (certainly no worse) rather
than intelligible speech.

The trick now 18 to unseramhle it, espe:
eially if you ware an authorized auditor.
You ean do this only if you are given the
settings for all the dials and for the posi

ous of the rollers on the dises, so that vou
ean duplicate the conditions under wlhich
the tape was inade. But one more thing is
necessary. The entire system must be
phased as it was in the original, so that
all rollers are at the same angular positions
with respect to each sylluble of speech as

in the original. This vou accomplish with
the master phasing knoly, whieh varies the
IPhases of all dises together.

The speed adjustments of the dises ean
be made in several known ways. It is in-
teresting to note, however, the inventor’s

use of differentinls for the phasing adjust- |

ments. All the dises are driven from a
common shaft rotated rhrough a worm and
wheel by the motor. This shaft is part of a
differential meehanism eontrolled by the
master phasing knoh, and a differential,
when you eome to think of it, is of course

the neat way to do the phasing job. Be- |

tween the miin shaft and eaeh dise is an-
other differential for individual phasing
adjustment.

It seems to e that for really intelligible
unserambling, the reset aceuracy of all the
controls would have to be pretty good; this
might present a problem. especially with
known methods of continuous speed-ratio
control. Tt's an interesting gadget and
might eventually become known as the
electronic substitute for disappearing ink!

WHAT MAKES A WOOFER?

(from page 32)

cone hoth in phase and out of phase.
Frequency-response ceurves show great
irregularity in this area hecause of this
rim “hickey” as it is known in the trade.
Very few speakers, woofers or otherwise,
in whieh the compliant heads are inte-
gral with the body of the cone escape
this abberration in response. In the 1i-C
speaker the foam ring serves to absorb
these longitndinal waves and prevents
them from being reflected haek into the
main body of the cone. This suspension
material funetions as a damper or shock-
absorher 1o smooth out the mid-range

? Kinsley & Frey: Fuwdanentals of
Acousties, p. 18.

Fig. 4. The white strips on the rear sur-

face of the cone are rigid styrofoam, act-

ing as reinforcement against breakup of

the cone at high volume levels. Six of

these struts are used on each cone. They

add rigidity to the paper cone with
negligible weight.

AUDIO e MAY, 1956

frequeneies and eliminate the rim hickey.

It has heen stated that a lightweight
cone is required for efficiency and low
transient distortion. Ilowever, if the cone

hecomes too light and thin, it may be sub- |

Jeet to breakup at high volume levels.
To prevent this breakup and vet main-
tain low mass and cone rigidity, the sur-
face of the cone is reinforced by styro
foam struts. This consists of six “heams”
of rigid plastic foam cemented radially
to the rear surface of the cone, as shown
in Fig. 4. This styrofoam plastie is ex-
tremely stiff and rigid yet has negligible
weight. Its density is about 1/20 that of
paper.

The decay modulus of a vihrating
system is shown® hy:
2M

m

Decay Modulus/sec
where,
M = weight in grams

R, = mechanieal resistance (damping)
in grams/sce.

Since for good transient response the
decay rate must be small, the damping
should be large. and the weight low. The
foam suspension ring which supports
the cone has a large value of R,, inherent
in its strneture. This foam is a plastic
formulation that has great resiliency or
stretehing quality to furnish the neces-
sary high compliance without hounce or
the storage of energy. It thus possesses
inherent damping, follows only the force
on the cone, and does not econtribute
vibration or energy on its own. Thus the
cone moves only under the foree of the
voice coil which 1s what we are trving to
reproduee in terms of acoustic effect.

The foam suspension which is a spe- |
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Brings Out The Best
In Your Hi Fi Set!

-‘-!-/'-h-.-f el SE——

frerrecrion:|]

MIRATWIN
(artridge

NEWEST ADVANCE IN MAGNETIC
CARTRIDGE DESIGN AND PERFORMANCE
Mirotwin Varioble Reluctonce Magnetic Car-
tridge feotures unusuol wide-roange response
ond sensitivity . . . Foithfully ond minutely

brings out the rich, full tones of todoy's
recordings!

LOADED WITH HI FI FEATURES . .
AT YOUR DEALER NOW !

MST-2A — MIRATWIN Turnover
Cartridge with two Sapphire Styli

MST-20 — MIRATWIN Turnover
Cartridge with Diamond Stylus
for Microgroove and Sapphire

Stylus for Standard. $45.00
AUDIOGERSH CORPORATION

23 Park Place, New Yark 7, N. Y. + WOrth 4-8585
in Conoda: Atlas Radio Corp., Ltd. * Toronto, Conodo
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IT'S NEW!
IT'S SUPREME!
IT'S HERE NOW!

Leonard Radio
offers Superb Speakers and Systems
at low LOW PRICES

STENTORIAN pupLEX 12

Here is a 12" coaxial nationally ad-
vertised speaker for the discrimi-
nating listener who demands Full
Range Performance.

Reg. Net $119.00

$79.95

e 20-20,000 cps

e Bass Response 35 cps

e Full Xover Network

e Magnet: 31,000 Gauss

e 150hms
Literature on Request. Com plete
Selection of Stentorian Reproducers
in Stock.

<+ LEONARDS

Two Way Imported System ideal
for apartment dwellers or for re-
mote speaker locations. Priced be-
low our replacement cost. System
includes Heavy Duty 8” Waoofer,
3” Tweeter, and 4,000 cps Filter.
Reg. Net $36.95

$18.50
* 40-18,000 cps

* Xover at 4,000 cps

o 2V2 |b. Woofer Magnet
e 15 Watts

o8 Ohms

Mail and Phone orders accepted.
25% deposit, balance C.O.D.

Register for our mailing list now for
“SPECIAL" bulletins.

EONARD RADIO, INC. l
L ASTLULEIR T Yoo 7. N ¥ COrtand: 7.0315
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cially developed formulation of poly-
vinyl chloride and latex, alse performs
an acoustic funetion in that it permits
the passage of some air through its
cells. Air passing through the minute
opemngs presents a form of viseous
damping to the meechanical motion of
the eone particularly at low frequencies.
The dimensions of these cells are small
and the air flowing through them as-
sumes an appreciable velocity which he-

| eause of the changing or constrieting

passage will be a function of eone am-
plitude. This will result in self-damping
whieh is automatie. The large ampli-
tudes in the region of resonance cause
the cells to hecome deformed by heing
narrowed and elongated inereasing the
amount of self-damping. The tiny eross-
sectional opeuings together with their
random and tortuous paths ereate a
mass inertance and a high degree of vis-
cous damping.

By carefully seleeting the degree of
porosity, size of pores, and density of
the foam material, the inertanee and re-
sistance  components will make the
amount of eancellation between front
and bacek radiation negligible under most
operating conditions. This can be ex
plained by reference to the analog dia-
gram of Fig. 5 where M,, R, and C,, rep-
resent the mass, resistance, and compli-
auee, respeetively, of the moving system.
C, is the compliance of the air in the
enclosure; m represents the mass due to
the mertance of the pores of the suspen
sion marerial; r is the frietion or resist-
anee due to the passage of air through
this material. If m and r are small in
numerieal value, as for instance, when
the pores are large, then a severe shuut

ing effect takes place across €, and
acoustical eancellation oceurs between
front and rear waves. llowever, by

selecting m and r so that their values are
relatively high. then acoustie eaneella
tion is avoided for all practieal eases.
The eharacteristies of the foam snspen-
sion in the I1i-C speaker have bheen
evolved from a long series of mathemati.
cual and experimental tests. m and r are
speeiticd in terms of material porosity,
density and thickness so that aconstie
caneellation will be just avoided at the

| lowest frequency for the smallest eabinet

with which the speaker is likely to be
assoelated, Thus a balance is observed
between the conflieting requirements of
self-damping and acoustic non-interfer-
ence.

Damping Control

The value in good transient response
lies in the aceuraey of the speaker to
reproduce tone bursts or sounds having
a sudden start and abrupt stop. Any
sound produced by the cone after the
signal ceases is known as transient hang-
over and is commonly responsible for
boominess. A cone should be moved only
by the eleetrical signal fed to the voice

WWW ammerieaatadiahigtary com

Fig. 5. Electrical equivalent of enclosed

speaker having pneumatic inertance and

damping incorporated into cone suspen-
sion.

coil and by nothing else. Unfortunately,
a heavy moving system—which seems to
be a popular but erroneous requirement
in a woofer—destroys the cleanness of
respouse. Thick or massive cones and
heavy voiee coils add momentum to the
vibrating system so that vibrations may
continue for a pereeptible time after the
signal has ceased. To counteraet this
hangover one must frequently resort to
speeial damping measures in the eabinet
or to introduce gimmieks to obtain elean
bass. This praetice of excessive cone mass
explains why so few speakers show any
change in eleanness of bass when the
viriable damping eontrol on the newer
amplitiers is adjusted over a wide range
of damping factors. This lack of reaction
to the amplifier damping is further ag-
gravated in ineflicient speakers having
low maguetic flux density in the air gap.

Beeuause the moving system in the Hi-C
speaker i light in weight. its momentum
is low and eontrol of the back e.n.f. by
the amplitier will prevent overshooting
and improve the transient response. As
a result bass is smart and elean, and
there 18 no illusion of hass when there is
none in the program. However, for hest
transient response we must have—along
with low weight and damping—a high
flnx density in the gap hecause without
this form of tight maguetie eoupling he-
tween voice coil and flux field the ampli-
fier ean exert very little control on the
overhang. Damping control by the am-
plifier inereases with flux density. A den-
sity of 14,500 gauss is maintained in the
wooler under discussion.

To summarize the requirements for a
good woofer, the speaker should have,
(1) high eompliance, (2) low resonant
frequeney, (3) lightweight moving sys-
tem, (4) high magnetie density in the
gap, (5) inherent damping. The per-
formanee of such a speaker will be a
close approaeh to realism without arti-
ficial coloration; it will have a smooth
response down to 20 eps in any appro-
priate batlle or enclosure without intro-
dueing gimmieks or damping measures;
it will show the most benefit and value
from the newer high damping faetor
amplificers,

The Racon Hi-C speaker comes close
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to possessing these advantages, It’s pat-
ented foam suspension eould provide
for a peak to peak excursion of 3 inches
if this were permitted.

Unfortunately mechanieal eonsidera.
tions necessary to prevent wobble or ruh-
bing of the voice eoil together with mag-

netie requirements and eost factors make
an “ultimate” design impraetieal at this
time. Without wild elaims or the char-

acterization of “revolutionary,” it ean be |

modestly stated that this speaker is a
definite step forward toward more per-
feet low-frequeney reproduetion.

AUDIO CLINIC

(from page 23)

given in feet, V will be obtaiued in eubic
eet.

To facilitate these calculations, two
graphs are given in Figs. 1 and 2,

The first step is to decide upon a suit-
able volume, keeping in mind what has
een said about the height and shape of
‘he enclosure.

I'rom this point, one may proceed in
either of two ways. One may fix the length
f a side and compute the corresponding
height or fix the height and compute the
corresponding side length. Examples will
e given of hoth methods.

Assume a volume of 10 eubie feet and

side length (inside measurement) of 30
aches. Referring to Fig 1, draw a straight
line direetly upwards from b=30 to in-
tereept the graph line. Draw a horizontal
ine froin there to intercept the vertical
axis, and read 450 sqnare inclies. Referring
o Fig. 2, extend a line upwards from 450
to intercept the ¥ =10 cu. ft. line and ex-
tend a horizontal line from this point to
ntercept the height axis, at 38.4 inches.
This is the required height, measured on
the inside.

If instead of deciding upon a side length
of 30 inches, a definite height of 42 inches
had heen ehosen, one would proceed in a
similar manner, starting, however, with
Fig. 2. From the axis marked Height in

Inches extend a harizontal line to intercept
V'=10. From this point, extend a line
downwards to cross the axis marked b. In
this case, the point so obtained is 410
sq. in. Referring to Fig. |, a horizoutal
line from 410 intercepts the graph at a
point corresponding to 26.1 inches, which
is the required side length,

If instead of the side length, the width
of the front panel had been desired, this
would be 1.41 times as much or 36.7 mches

Transistor Terminology

Q. When referring to transistors, what is
meant by the terms emitter, base and col-
lector? IHerb Morris, Nyack, N. Y.
A. Each of these is analogous to one of
the elements in a triode vaeuun tube. The
emitter corresponds to the cathode, as its
name would seem to indieate, although it
does not emit electrons to form a space
charge ns does its vacuum tule counter-
part. The hase performs the controlling
aetion in a transistor similar to that of
the eontrol grid of the vacuum tube. Its
name is derived from the faet that it is
connected to the base layer of the ger-
manium pellet. The collector corresponds
to the plate of the vacuum tube, although
it does not collect electrons from a space
charge.
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New ENGINEERING DESIGN!
New LUXURY STYLING!
New MUSICAL ENJOYMENT!

MIRAPHON
XM-110A

Manual Record Player
TRANSCRIPTION-QUALITY FEATURES

Constont.speed 4-pole motor * Rubber.
motted, bolonced turntable * Special Spring
mounts * Plug-in head * 3-ipeed drive *
Ball-bearing-mounted tone orm PLUS . . .
ALL THE PERFORMANCE-PROVED BASIC REC.
ORD PLAYING FEATURES OF THE WORLD-
RENOWNED MIRACORD XA-100.

At High Fidelity Dealers Everywhere

$37.50

assembled with all plugs
ready for opermon
with GE RPX-050A Cartrigge . $44

AUOIOGERSH CORPORATION
23 Park Place, New York 7, N. Y. + WOrth 4.8585

In Canado: Atlas Radio Corp., 19d. * Toronto, Canoda

Shipped complete?
and leads attache
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See page 84
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IF YOU ARE MOVING

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

Circulation Department
RADIO MAGAZINES, INC.

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

Industry Notes

ALTEC LANSING SALES MEETING.
National sales meeting of Altec Lansing
Corporation was held in April at the New
Orieans Roosevelt Hotel, with representa-
tives of the company’s nation-wide sales
wEanization  in attendance.  Attending
from Beverly Hills headquarters were
G. L. Carrington, president; A, A, Ward,
¢xecutive vice-president; R. J. Carrington,
advertising manager: G. L. Carrington,
Jr., audio products manager,; B. S, Seeley,
engineering mnunager, and A. K. Davis
plant manager. Altec’s New York office
was replresented hy D, C. Collins, vice-
president, and H, 8. Morris, national sales
manager. llegional sales managers who
attended the annual conference included
Ed Grigsby from Beverly Hills, Western
sales manager: Bob Amos from Dallas,
Southern sales manager; Bill Johnson
from (‘hicago, midwestern sales manager,
and W, H. Hazlett from New York, East-
ern siles manager.

NEW ORRADIO TAPE PLANT. Plans

for a new $300,000 plant designed ex-
pressly for the manufacture of magnetic
recording tape have been announced by
John Herbert Orr, president of ORRadio
Indusiries, Ine., Opelika, Ala. The new
facilities will increase the company’s
production capacity 400 per cent. Construc-
tion is scheduled to begin with the next
thirty days and the new building is ex-
pected to _be readv for occupancy some-

time in October. In the new plant all
working areas will he air conditioned
to control not only temperature and

humidity, but also to provide a dust-free
atmosphere. Announcement of the new
plant was made following the an-
uat meeting of ORRadio stockholders.
The stockholders re-elected all directors,
authorized an increase in ecapital stock
and approved plans to underwrite con-
struction of the new plant.

AMI JUKE BOX HONORED. An Ameri-
can-made AM1 juke box was selected as
the only coin-operated phonograph to be
demonstrated to 400 audio experts at-
tending the Internationaler Musikwissen-
schaftlicher Kongress at the University
of Vienna in April. The machine was
programmed entirely with classical re-
cordings to demonstrate to the assembled
audio men the tonal range and perfor-
mance possible in commmercial phono-
graphs incorporating a multihorn sound
system. Introduced and used exclusively
by AMI in commercial equipment, the
multihorn system has been adapted to the
firm’s packaged home hi-fi radio-phono-
graphs which were presented in prototype
form last Fall at audio shows.

Expensive in Every Quality featwe. ..
\ But the Puice!

MONARCH

AUTOMATIC RECORD CHANGER

AVAILABLE AT
ALL LEADING DISTRIBUTORS

Circle 82B
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— CLASSIF

ED—

Rates: 10¢ per word per lasertlon for noncommerslal
advertisements; 25¢ per word for commerelal adver-
tisements. Rates are nel. and no discounts will b

allowsd. Copy must be accompanlcd by remittanee in
Tull, ang must reach the New York office by the
first of the munth preceding the date of lssme.

U'HIS AUDIO BXCHANGE has the largest
selection of new and fully guaranteed used
equipment. Catalog of used equipment on re-
quest. Audiv L\ch.uu:o Dept. A% 158-19 Hill-
side Ave., Jmuaica 32, N. Y., Ol 8-044 and
367 Mamaroneck Av White Plains, AW

WII 8-3:80
AUDIO EXCIHANGE EXCHANGES AUDIO

25-009% DISCOUNT. Faectory fresh guaran-
teed LFP records, 69¢ and up: send 20¢ for
catalogue. SOUTHWEST RIECORD SALES,
Dept. A, 1108 Winbern, Houston, Texas.

HIGH-FIDELITY SI'EAKERS REI'AIRED
Amprite Speaker Service,
70 Vesey St.. New York 7, N. Y. BA 7-2580

H-11.15 \l] NT BROAD-BAND I'M ANTENNAS.
All unless aluminum. $10.97 |>oslu.|ul

Wholesale Supply Co.. lunonhn'rg 10, Mass,
SKELI, .\\C only: I.C:\ VoltOhmyst 1954,
leads, 350 Miller AM broadband

wanual.
runer. ] chkenn;:
All used lmt perfect,

neit Ave. New York . N.

40D eartridge, $15
Tannenbanm. 160 Len-
Y. TO 7-1698

FOR SALE : BOZAK 3-way speaker system
in blond muhiogany. 4 woofers, 2 midranges,
8 tweeters. £350. 13oston area only. 9 Edgehill
Road, Winchester, Mass.

D12 Condenser Microphone, + 1 dl 0-10 kc.
low distertion, high sensitiv rugged, $20.
Write for data. C. Tendick, 900 Glenway
Drive, Inglewood. California.

PAPE RECORDER. British [ enngruph %
unsurpassed quality. 3 motors. 71.—3% ips:
hysteresis-synclhironons drive ; $379 net. Have
two and wn buying third (I'or stereo) ; will
sell one in excellent shape for the tirst $200
bidl. Phone MUtual 1-0464, Belmar, N. J

NYON T-108 70-volt distribution trans-
forniers. Used Dbut guaranteed. List $13.80
each, sacrifice $3 each, 10 up f.o.b. E. H.
Taylor. 1400 Woodland, Park Ridge. 111

I

SWAP: Ampex 350 heads, halftrack. Want
fulltrack. Rox 884, State College, Pa.

Mclntosh, Marantz. IFisher
classical records. Guarantee.

Lru. 611 \ . 158th St.. New York
1.0 |.une 8-4 3

SACRIFICE
Jenseu. Imnmu.
All o: paris

Ay

WILI. SELL—Two Rerlant BRZ-2, one
never opencd, one uscd less than 1t hours.
Write Ed Stanford, 2931 3rd Ave., Los An-
uelex, Cnlif

JENSEN G-610, factory reconditioned, with

crossover network, $t55; BL151 blond back-
loading enclosur s d-channel portuble
electronic mixer. Bui in throwever for con-

tinuous tape machine operation, $75. LS series
UTC transformers, Daven T154 pads below
net cost. M. E. Boyd, 903 Salmon Drive,
Dallas, Texas.

EMPLOYMENT

ANTED : Executive to handle tech-
nieal correspondence and assist in  general
sales. Manufacturer. New York sales area.
Teehnical baekground amdl expervience in 1li-
Fi amd public address cemponents and in-
stallations  essentinl. Send  resume. State
salary required. Box CN-1, AUDIO.

HELP W

SITUATION
director, consumer
products.  Capable
and planner. Age 11,
cellent record of inereased sitles, 1
profits. Seeks responsible opportunity.
CN-2, Avovio.

WANTED: Aggressive sules
and industrial electronic
administraror organizer
M.IT. graduate. Ex-
increased
Box
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PROFESSIONAL
DIRECTORY

Continuously Sence 1944 °

HOLLYWO0OD ELECTRONICS

DISTRISUTORS OF HI*FI COMPONENTS
tIcLus I vy

Circle 83C

HIGH-FIDELITY HOUSE

Most complete stock of Audio
components in the West
Phone: RYan 1-8171
536 S. Fair Oaks, Pasadena 1, Calit.

Circle 83D

the finest in Hi-Fi

featuring E/ech‘?r%z-z@

HIGH FIDELITY COMPONENTS

SOUND

CORPORATION

820 W. Oiympic Blvd. - L.A. 15, Calit. - RI 7-0271
Circle 83E

CANADA
High Fidelity Equipment

Complete Lines @ Complete Service

Hi-F1 Records — Components
and  Accessories

LECTRO-VoICE
SOUND SYSTEMS

141 DUNDAS ST. WEST. TORONTO. CANADA.

Circle 83F

ATOMIC JEWEL . RADIOACTIVE
STATIC ELIMINATOR
® Reduces Record Wear
® Reduces Needle Weor
- ® Improves Fidelity
e At Your

{ Dealer
| ROBINS INDUSTRIES CORP: Bayside 61, N. Y.
Circle 83C

| Everythingin HI-Fl Sound Equipment

——

AM WORLD'S FINEST,
FEATURING PIEX |

— L TAPE RECORDER
MACNETIC atconDtns |

SANTA MONICA SOUND

| GRanite 8-2834
12436 Santa Mnn_iea Blvd.. West Los Angeles 25, Callf.
Cricle 83H

GIBSON GIRL TAPE SPLICERS

!

splices in a wink! N\ %
NO SCISSORS! -
N©O RAZOR BLADES!

Divgonal cuh tepe snds
G trims. votie

(A Your Dealers

MORINS INDUSTRIES CORP.

Circle 83K

AUDIO e MAY, 1956

SHURE IN NEW MILLION-DOLLAR
BUILDING. Located just north of the
Chicago city limits in Evanston, 111, the
new building recently occupied by Shure
Brothers, Inc, was especially designed
for the exclusive manufacture of micro-
phones, phonograph cartridges, magnetic
tiape recording heads and other acoustical-
electrical products. Representing an in-
vestment of more than one million dollars
the new plant will provide nearly 50 per
cent more production capacity than the
previous one, and provisions have been
made for additional expansion when re-
quired. In announcing the new plant,
8. N. Shure, president, remarked, "*"We have
included in our new building many fea-
tures designed by our own organization
with the prime objective of providing
broducts of fine quality at lower cost.’

IRC-HYCOR MERGE. International Re-
sistance Company, Philadelphia, has
merged with three of its wholly-owned
subsidiary companies-—Hycor Company,
Inc.,, Hycor Sales Company of California,
and Ireal Industiries. All three facilities
have been transferred to a new plant at
12970 Bradley Ave., Sylmar, Calif., and

will be operated under the name of Hycor |

Division of the parent company. Officers
of the new division are Willlam I. Elliot,
president; Kenneth T. Eckardt, vice-presi-
dent, and Clarence G. Harding, Jr., treas-
rer

PERSONNEL NOTES. Saul J. White,
25-vear veteran in the audio industry
has joined Racon Electric Company, Inc.
as chief engineer. Ile will assume responsi-
bility for a complete new series of high-
fildelity speakers and components v g
Benjamin H. Ballard has been promoted
to manager of distribution for National
Company, according to announcement
from C. G. Barker, general sales manager.
In his new capacity Mr. Ballard wiil be
responsible for sales through distributors
of communications receivers, components,
and high fidelity equipment. Boyce
Nemec, executive secretary of the SMPTE,
has announced his resignation effective
June 15. lle will establish a management
consultation service in the East . . , Frank
Apple has been appointed advertising
maniger of Centralab Division of Globe-
Union, Ine

Sidney Harman, president of Harman-

Kardon, Inc., was elected Chairman of the |

Sales Managers Club at its April meet-
ing, succeeding Charles Golenpaul. Harry
Estersohn of the Jerrold Electronics Cor-
poration was elected vice-chairman, and
Walter Jablon, sales manager of DPresto
Recording Corporation was named secre-
tary-treasurer. The Sales Managers Club
is one of the three natinnal organizations
which sponsor the Radio Parts and Elec-
tronic Show staged each May in Chicago.

Ask about the
new CM 51
$§shown here
(only 4V
high), and the
fomous U47M.
Write for com-
plete details.

MIRACORD
XA-100

with PUSHBUTTON CONTROL
and the"MAGIC WAND’SPINDLE

TWO in ONE!
(1) Pushbutton Automatic Changer
(2) Pushbutton Manual Player
Nothing compares with MIRACORD . . . the
mirocle of modern high fidelity record repro-
duction! Acknowledged the world over for

performonce-perfection ond versatile con-
venience.

See who! you've been missing — Heor the
MIRACORD of your Dealer now!

$67.50

Shipped completely assembled with all ptugs
and leads atlached, ready for operation.
with GE RPX-050A Cartridge...... 74.50

AUDIOGERSH CORPORATION
23 Park Place, New York 7, N. Y. - WOrth 4-8585

10 Conada: Atlos Radio Corp.. Lta. ¢ Toronto, Canoda
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BOUND VOLUMES
1955 Issues AUDIO Magazine

Limited number available

$10.00 ea. Postpaid
U. S. Delivery only

Send order
and remittance today

Book Division
RADIO MAGAZINES,

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

UNKEN

> INDISPUTABLY. ..

the world’s best
microphones

)

Sole U.S. Importers ﬂ ‘FEULN!
AMERICAN D A N e
ept.

E ing) 7 Park Ave. \/

New York 16, N. Y.
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DIF - DIF - DIFFA -
DIFFA - DIFFAX -

DIFFAXIAL...

IT'S NOT HERE! ¥

ONLY UNIVERSITY MAKES THE DIFFAXIAL

L
Mf LOUDSPEAKERS, INC.

80 South Kensico *Ave., White Plains, N. Y.
CIRCLE 84A

Capps CUSTOM-MADE STYLI

L4

MRS ANM
BLACK SIHHANK RED SHHANK
Your cutter liead is only as good as
your cutting needle, CAI'PS puatented
custom-made needles are manufactured
to your exact specificiations, depending
on your require Cutting angles
are held w 2°, radii within +.0001,
and the hurnishing facets to * 00005 The
advantages of CAPPS precision ground
Master Recording Styli. (MRS}, and
Anti-Naise Modulation Styll. (ANM). are
many. They will record higiter frequen
cies, cut cleaner grooves. especially im
portant for mastering and processing.
They insure perfect playhack groove fil?
thus allowing longer record wear. There

ig less distortion at any frequeney. Per
fect for instantaneous recording and im
mediate playhack.

CAI'I'S patented MRS and ANM styli
ean he purchased directly from our
plant. I'e certain—Record with a CAPPS
CUSTOM-MADE NEEDLE
Write for Free Brochures and Technieal
Inforn jion on  Capps Custom-Made
8(yli, Capps Hot Styvlus Unit and Com-
plete Line of Microphones,

Capps & Co., Inc.
20 Addison Place, Valley Stream, N. Y.

VAlley Stream 5-4413 -4 - 5
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NOW uLTIMATE PERFECTION
IN TONE ARM PERFORMANCE

Ortho-sonic v/4

TRACKS COURSE OF ORIGINAL RECORDING 3$TYLUS

VITAL ENGINEERING
PRINCIPLE SOLVED!

Tracking error completely eliminated

FLAWLESS REPRODUCTION  ottained.
Stylus moves in straight line from edge to
center as in original recording.
INSPIRED DESIGN: Increases record life
. . . fits smallest cabinet . . . plays oll
size records . . . no scratching possible
. . . all popular cartridges fit.

NEVER BEFORE in the history of Hi-Fi de-
velopment has the introduction of o
single component created such wide in-
terest, laboratory and editorial endorse-
ment.

Get ORTHO-SONIC V/4 with its 10 incom-
parable features. ONLY $44.50

At Better Hi-Fi Dealers Everywhere
WRITE FOR ILLUSTRATED LITERATURE

ORTHO-SONIC INSTRUMENTS, Inc.
66 B Mechanic Street, New Rochelle, N. Y.
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First Public
Annual

Hi Fi Show

weekend of

June 15,16, 17
Rice Hotel
Houston, Texas

Here's your answer
by leading
manufacturers:

“Today’s
Hows
Whys

and

Where to
Buy
Everything
for

i kv

Contact:
Ofhice of Secretary
2410 West Alabama

Houston 6, Texas

— M Me T -
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FOR OFFICE USE

BILL ME D CHECK D

MONEY
ORDER

SIMPLE AS

o]
STATE

PAYMEN
ENCLOSE!

To make it just as easy os possible for AUDIO’s readers to subscribe, order books, get [e)

further informotion about the new products and the new literature mentioned in the pages a : %5 w

of the magozine, or to get catalog shects and brochures describing articles advertised, we > 3 T g é

; w D <

the pages of their favorite magazine because they have told us so. And we know that many Z 9_ w %] |

times one would like to have complete and thorough data about something he sees in these _r'f > - =

pages, yet he considers it too much trouble to hunt up poper and envelope—not to 8 o —

mention the stamp—and write o long lctter detailing what he wants = = ~ [*]

to know. This is just as simple as we know how to make 2_ S ? B

it with the exception of stenciling each subscriber’s nome = @ ‘é’D é

and oddress on each of the postcards—an operotion ~ = ﬁ &"

which would be highly impractical fiom the printing \0 > > 8

standpoint. But from now on, when you want more é z ol nad

information about something you have seen advertised m = 5

or mentioned in AUDIO you need only indicate it on o .. z : »

the appropriate card, print your nome ond address, and a E @ ' g

drop it in the nearest postbox. We pay the postage, ond it goes S 3 2 % D w | A

without saying that we wouldn’t include these cords if we didn‘t welcome your £ = ‘;_J S ‘i' =

use of them. And, for the first time, you con enter your subscription without sending a penny 3 ﬁ o ‘6’ - £ < S E
< o 4 z < Q

with your order—we’l! bill you later. For books, we’ll have to ask for the money in advonce,
but only for books.
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Readers have told us that they often want to
know more about some of the items men-
tioned in the New Products and New Litera-
ture pages of the magazine, but that they
do not want to take the time and ecffort to
write to each one of the sources individually
to get all the information they need. As o
matter of fact, in an average issuc there
are usually ten items in the New Literoture
column, ond between ten and fiftcen on
the New Products pages. It is conceivable
thot the averoge reader might want infor-
motion on at least ten of these items, since
they are selected with the interests of most of
AUDIO’s readers in mind. Thus one would
hare to have ten cnvelopes, ten sheets of
poper, and ten three-cent stamps, togcther
with the need for writing the ten lctters
ond inscribing ecach with name ond address.
We da it all for you, assuming that you arc
willing to circle the items about which more

informotion is desired ond to write your name
and oddress We will
inquiries to the organization involved, ond

once. forward your
you will receive the data you want with only
one inquiry. Isn’t thot as simple as A B C?

In just the some way you can get more in-
formation about any product that is advertised
in the pages of AUDIO. Note the page on
which the advertisement appears ond circle
it on the back side of this card. When there
are two or more ads on the same page, the
page number is followed by a letter, and the
designation appears under eoch individual
advertisement. Write your name and address
clearly—someone has to decipher it—and it
is o good idea to mark the card for all the
information you want the first time, for there
is only one card in each copy of the maga-
tine. could subscribe to

Of course, you

two copies

WWW_akherieaniadiahistary com
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BOOK ORDER

agelso]

Plecose send me the books checked below,
postage paid. | enclose check [[] money order []
for $ in full payment. any effort on your part to locate one

=
g
=
[~

To start receiving Audio monthly without

on the newsstands or at your jobber's,
[] the 3rd Audio Anthelogy

mark the appropriate boxes with crosses,
Board cover, $3.50 LT

tear out the card, and drop it into a

[] the 3ed Audio Anthology handy postbox. 1f you are one of those
Paper cover, $2.50 who always pays in advance, we will
[] Electronic Musical Instruments accept your check or maney order—we

$7.50 in U. S. (All others $8.00) do not recommend cash to be sent

"ON Hwidg sse)) sarg

through the mails—enclose the card in
Rettinger, $10.00 an envelope, and mail. This will cost

you an extra three cents, so if you wait

olany

‘A N 'BloduIN ‘ZH |

‘A N ‘e|oauiyy
3dOT3IANI A1d3d SSINISNS

679 X°g O 'd

0 AUDIO—Bound Volumes— until we send you a bill, we'll enclose a
1955 issues

$10.00 (InU. S. only)

business reply envelope for your con-
venience, We try to make it as easy for
you as we know how.
Tape Recorders and Tape Recording
Harold D. Weiler
(] Paper Cover, $2.95
] Board Cover, $3.95
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= i to gct more information about any New Product or
g | is necessary [*] y
Z27§%%2%5514 5,1 ; . —
v L LLLLlL oo, New Literature item, or about any product advertised in these pages.
SvoNoOULbsWN — £ 0
32 |
Qg
ANOONZZZZZ 5 W
B2 I T IS A
OhWN = 0 a | At the end of each item of New Litera- To get more information about the prod-
-3 | ture, New Products, or Equipment Reports ucts that are advertised in each issue of
—_—— I i ‘_: | you will notice a letter and a number—the AUDIO—use the new card at the left. Fill
N — O WV®NO Gy @2 RS | letter indicates the month and the number in your name and address clearly and
z > indicates which item it is. All you have to circle the number of the page on which the
g 2509 0 G5 (T a e do to get full information about the product advertisement appears. When there are
iz O N W—=ONWL AW f 35 | or to get the literature described is to two or more ads on a page, each one has
A B é" | circle the appropriate number, add your under it a notation such as Circle 23a,
CLUL Lo & & & l}) S 3 | name and address and mail it to us. We'll Circle 48b, or Circle 76¢ and the same
OCOVNLMW—=0VNGL " & | dothe rest, and you may be sure that numbers appear on the card. Numbers
@ g | we'll be prompt because we are just as C-2, C-3, and C-4 refer to the covers—
=] N OO O O g o~ O O~ O~ a | anxious for your inquiries to get to their C-2 is the inside front cover, C-3 the
> ©oYvNOoO WM = g | destination as you are—and besides, we inside back cover, and C-4 is the out-
- L ;
=% don't have room enough around the office side back cover. SB is "‘The Sounding
- to accumulate a lot of cards. Circle one ocard.’
NI Y INNN | late a lot of cards. Circl Board
e ASLCS G2 = 3 | item, if you wish, or all of them—we'll
| = | carry on from there. This whole system The only way to derive any benefit
o 00 00 00 0 N N g | breaks down if there is a charge for the from this service is to use the card for all
N N e T @ | New Literature described, so if you can the information you want. We think you
| 8_ ] suggest any improvements in this service, will find this new system more convenient
< ) 3 . .
g E g g 0 00 O 00 foe) & | Wwe would appreciate hearing about them and that you will use it more and more.
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DYNAMIC

SUSPENSION

how this quality

is working for you

in the new...
REK-O-KUT TURNTABLE ARM

So free and effortless is the motion of this
arm, so sensitive its suspension, that in a state of perfect
balance, a mere feather can tip the scale.

This wonderful quality has been put
to work in a most useful and in-
genious manner. With a cartridge
mounted in the shell, and the shell
secured to the arm, the counter-
weight is adjusted until the arm is
suspended in perfect balance. Natu-
rally, the stylus pressure is now zero.

+*

By rotating the counterweight so
that it moves towards the pivot, the
cartridge dips downward and the
stylus begins to develop pressure —
at the rate of 1 gram for every 1%
turns. Thus, a cartridge calling for
operation at 8 grams would require
10 complete turns of the counter-

114 turns per gram applies to Model 120 arms
2 turns per gram applies to Model 160 arms.

For complete details, write Dept. UE-1

REK-0O-KUT COMPANY,

weight to arrive at optimum stylus
pressure.¥

The Rek-O-Kut turntable arm is well
nigh the perfect unit— truly passive
— following and responding to every
movement of the cartridge without
anticipating or resisting. This is
poise — dynamic balance.

Mode) 120 for records up to 12" _ 526-95
Model 160 for records up to 167 . 29-95
Additional Cartridge Heads
Model PA-20 each $4.95

Slightly bigher West of Rockies

38.01 Queens Blvd., Long Island City 1, N. Y.

EXPORT: Morhan Exporting Corp.,, 458 Broadway, New York 13, N.Y,

CANADA: Atlas Radio Corp.,

WWW. ammeidsaanadiohistery.com

50 Wingold Ave., Toronto 10, Ontarlo
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Model A20CL Music Control Center and 20-watt
power Amplifier. Features unique, exclusive '‘Pres-
ence’” control. Response 20-20,000 cps. 1.0 db
at rated 20 watts, 40 watts peak. Controls inClude
Playing Selector, Loudness, Bass, Treble, Volume
and Power, Phono-Selector. Power Amplifier utilizes
Circlotron Circuit and Variable Damping Control.
Low-boy style. Net, $124.50
Model A15CL Music Control Center and 15.watt
Power Amplifier. Similar to Model A20CL above ex-
cept Power Output 15 watts rated, 30 watts peak.
Controls include Power, Bass, Treble, Volume, Play-
ing Selector and Phono-Selector. Net, $99.50
Model PC1 Music Control Center. Serves as control
for line amplifiers. Has self-contained, shielded,
low-noise power supply. Features exclusive E-V
“'Presence’ control. Other controls include Playing
Selector, Loudness, Bass, Treble, Volume, Power
and Phono-Selector. Net, $99.50
Model PC2 Music Control Center. Serves as control
for line amplifiers. Controls include Playing Selec-
tor, Bass, Treble, Phono-Selector, Volume and Power.
Self-contained, shielded, low-noise power supply.

Net, $67.00
Model A15 Circlotron Amplifier. Power output: 15
watts rated, 30 watts on peak. Response: * .5 db
20-50,700 cps. Net, $69.50
Model 420 Circlotron Amplifier. Power Output: 20
watts rated, 40 watts on peak. Response: * .5 db
20-60,000 cps. Net, $85.00
Model A30 Circlotron Amplifier. Power Qutput: 30
watts rated, 60 watts on peak. Response: = .5 db
20-75,000 cps. Net, $108.00
Model A50 Circlotron Amplifier. Power Qutput: 50
watts rated, 100 watts on peak. Response: = .5 db
20-75,000 cps. Net, $169.00
Model A100 Circlotron Amplifier. Power Qutput: 100
watts rated, 200 watts on peak. Response: = .5 db
20-50,000 cps. Net, $261.00

Prices slightly higher west of the Rockies.

and
MUSIC CONTROL
CENTERS

Featuring the new, vital PRESENCE CONTROL

With the thrilling new PRESENCE CONTROL, you take the Icader’s baton
and conduct the orchestra to suit your own listening pleasure in the
ELECTRO-VOICE MUSIC ConTROL CENTER. Balances vocals to orchestra
and room acoustics for true high fidelity. Just like the network and
recording studios, the PRESENCE CONTROL gives mid-range program
equalization never before available in home systems. Lew-boy styling is
skillfully blended with mocha, satin brown, and brushed brass trim for a
beautiful appearance that matches blonde or mahogany cabinets.

With ELECTRO-VOICE CIRCLOTRON AMPLIFIERS, you come closer than
ever to perfection in high-fidelity reproduction. The famous Circlotron
Circuit provides unity coupling between output tubes; eliminates
switching transients and removes DC from output transformer. The
exclusive Variable Damping Control greatly reduces loudspeaker
low-frequency distortion and voice-coil override. Permits matching
amplifier, speaker and enclosure to room...for the closest approach to
reality of reproduction.

See your E-V High Fidelity Distributor or write for Bulletin 222 465.

® o
%- m; Producers of famous E-V High-Fidelity
Speaker Enclosures and Systems

ELECTYRO-VOICE, INC. * BUCHANAN, MICHIGAN

WWW. aknerteainiadiahistory.com
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