JANUARY, 1959
50¢



www.americanradiohistory.com

¥Low Hum xLow Noise
...outstanding features of the

'RCA-7199 FOR HI-FI!

NEW &

Here's the “low-down” on a most unusual triode-pentode,
the RCA-7199. Unusual, because it’s a triode-pentode
that features low hum and noise. RCA engineers devel-
oped the 7199 to be a hard-working “silent partner” in
your tone-control amplifier, phase-splitter, and high-gain
voltage-amplifier circuits.

To be more specific, let’s outline a typical Hi-Fi audio
amplifier circuit employing the RCA-7199. First, we’ll
use two 6973’s, new beam power tubes by RCA of course,
in the output stage. Then, with the pentode ‘unit of the
7199 as a voltage-amplifier and the triode unit as a phase-
splitter, we have a circuit that can provide a sensitivity
of 1.2 volts for a power output of 15 watts with a distor-

RADIO CORPORATION OF AMERICA

Electron Tube Division
®

DOWN”

tion of less than 0.5%.

Some of the design features of the 7199 include the use
of special heaters to reduce hum and noise. An excep-
tionally sturdy cage structure mounted on short stiff
stem leads effectively lowers noise and microphonic
effects. Separate cathodes for the triode and pentode
units and an internal shield to minimize electrical cou-
pling between the units permit greater flexibility of cir-
cuit design.

That'’s just part of the “low-down” on the 7199. Your
RCA Field Representative can give you much more in-
formation. Ask him or write RCA Commercial Engi-
neering, Section A-91-DE, Harrison, N. J.

EAST, 744 Broad Streel, Newark 2, N.J
HUmboldt 5-3900

MIDWEST: Svite 1154,
Merchandise Mart Plaza
Chicago 54, 111., WHitehall 4-2900

WEST: 6355 E, Washington Blvd.
Los Angeles 22, Calif.
RAymond 3-8361

Harrison, N. J.
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for Ultimate Fidelity

SIERED

outstanding honors
bestowed, unsolicited,
by most recognized
testing orgenizations.

If your choice is stereo, Sherwood

offers The Ultimate—a dual 20+20 watt
amplifier for stereo "in a single
package™; or a 20 watt

“add-stereo” amplifier.

Basic coordinated controls for either
stereo or monaural operation include 10
two-channel controls, stereo normal/
reverse switch, phase inversion switch,
and dual amplifier monaural operation
with either set of input sources. The five
modes of operation {stereo,
stereo-reversed, monaural 1, monaural 2,
monaural 1+2) are selected by the
function switch which also operates a
corresponding group of indicator lites to
identify the selected operating mode.

Model S-4000 — 20 Watt “’Add-Stereo’ Amplifier,
Fair Trade $109.50

Model $-5000 — 20420 Watt Stereo Dual
Amplifier, Fair Yrade $189.50

For compiete specifications write Dept. A-1.

— SHERWOOD—~

ELECTRONIC LABORATORIES, INC,
4300 N. Catifornia Ave., Chicago 18, lllinois

The “complete high fidelity home music center”—
monophonic of stereophonic.

@

< WTN



www.americanradiohistory.com

From
any Point of View,
more Experts choose

ACROSOUND
ULTRA-LINEAR 11
60 watt amplifier

DESIGN The combination of patented
ULTRA-LINEAR circuitry—plus new HYBRID
FEEDBACK principle—VARIABLE DAMPING
control. and ULTRA STABILITY. represents a
new high in the art of amplifier design ... an
example of ACROSOUND'S latest achieve-
ment in AMERICAN Know-How. This superi»
ority of design now enables anyone with or
without any previous knowledge of electronics.
to assemble for himsell or herseif ., . (yes!
it's that easy!) . . . the finest of amplifiers and
at a most reasonabie cost. in only two hours!

I L

- R T—
PERFORMANCE By listening test. or by in,
struments . ., second to none in clarity and
trequency response, Normal level distortion is
virtually unmeasurable—IM 1% or less at 60
watts, 120 watts peak. Completely stable .. .
unaffected by loads. perfect square waves.

r e P -

QUALITY Everypartgoinginto the assembly
of critical and even non.critical circuitry is
tested
1%% variation from ACROSOUND'S stand-
ards. Specialized test equipment unavailable

lally was ig in ACROSOUND'S
laboratories to achieve this result. Every
printed circuit board is placed in trial opera.
tion on a laboratory -m%li‘ﬁu. Output tubes

are matched by trial and doubie checked.

COMPONENTS ACRO'S newest T0O-600 out.
put transformer with special hybrid winding—
separates functions of output circuit and
feedback circuit. Heavy duty, comgletelg
assembled, and thoroughly tested, printe

circuit board assures uniformity of perform.
ance. Low distortion EL34 output tubes are
operated well within their ratings ensuring
long tube life and optimum performance.

PRICE (n preassembled kit form so that you
may save money, learn while doing, and have
the proud satisfaction you built the best for
only $79.50 net...or if you feel you would
prefer it laboratory assembled it st repre.
sents a bargain at $199.58 net.”

Experts know why ACRO is best!
Others . . . Learn why! Write to

ACRO PRODUCTS
369 SHURS LANE
PHILA. 28. PA.

AUDIOCLINIC??

JOSEPH GIOVANELLI*

Note

Ocecasionally, letters intended for Aupio-
CLINIC are sent to the magazine. While such
letters are forwarded to me, they obviously
cannot receive the prompt attention they
would have received had they been directed
to me, rather than to the magazine, When
writing, always enclose a stamped, self-
nddressed envelope. This will facilitate a
reply,

For the benefit of those not familiar
with this column, I would like to state here
that, regardless of the suitability of the
material for inclusion in AUDIOCLINIC,
your letters are answered personally, I indi-
cate in each letter whether the material
will appear in the column, and when
possible, try to indicate the issue wherein
your question will appear, Some of you do
not wish your names used, in which event
we use the question but with a different
name and city. In no instance, do I print
a complete address.

Some of you who live near this address
have occasionally telephoned me for infor-
mation. I would appreciate it if you would
write your questions and submit them to
me in that form. This will allow me to give
them more consideration, and thereby en
sure a more complete accurate answer.

I have received one or two letters in
which the writers fear that, because of my
interest in loudspeaker manufacturing,
I can no longer be objective in discuss-
ing loudspeakers. You need not worry on
this aceount. This is based partly on the
fact that I am probably more ecritical
of my own work than of anyone else’s, and
partly on the fact that the nature of the
questions makes it hard to bias the an-
swers. For example, if I were asked what
speaker would be suitable for a “Super
Blaster” type enclosure, there would be no
reason for me to recommend an Audio-
Tech woofer, for we don’t sell our woofers
separate from our complete system.

On this note, I wish you a Very Happy
New Year!!

Peak Inverse Voltage of Rectifiers

Q. I have noticed that with a particular
circuit I lose 25 volis across the rectifier
tube. The power supply furnishes 400 volts.
Since the voltage lost across the rectifier
i3 only 25 volts, why can I not use a 150-
volt selenium? L. D. Cranston, Providence,
R. I

A. Although the voltage lost across the
tube is 25 volts, there is a time during the
alternation during which the tube is not
conducting at which the voltage between
plate and cathode reaches something in
excess of 800 volts. A selenium rectifier
of the type you mention is not designed
to take this kind of strain.

You are wondering now probably, why
the tube will have this much voltage de-
veloped across it when the total voltage
supplied from the power transformer is
only 400 volts. For purposes of illustration,
let’s consider that a half-wave rectifier is
used. This will simplify the explanation,
but everything I say with reference to the
half-wave circuit holds true for the indi-

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

WWW. amerseasadioRhistery.com

vidual diodes in the full-wave circuit as
well.

Figure 1 shows a half-wave rectifier cir-
cuit, complete with filter circuit and load
resistor. When the alternation of the supply
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Fig. 1

line is such that the plate of the tube is
made positive with respect to ground and,
of course, the cathode, the tube is able to
conduct. Because of the voltage developed
across the resistor, the cathode Dhecomes
positive with respect to ground. This en-
ables the filter capacitor to take a charge.
Since the power supply voltage feeding
the rectifier is 400 volts, the cathode is
positive with respect to ground by roughly
this amount. The plate will be slightly
positive with respeet to its cathode; the
cxact potential difference will depend upon
both the load current and upon the in-
ternal resistance of the tube. Soon the cycle
of the supply line reverses itself, and the
plate is negative with respect to ground
(to which one side of the line is connected)
by 400 volts. Meanwhile, the purpose of
the filter capacitor is to maintain as con-
stant a voltage across the load as possible.
This means that if the filter in this cireuit
is any good at all, very little loss in volt-
age will be noticed during the time the
rectifier’s plate is negative with respect to
ground and cathode and, therefore, mnot
supplying voltage to maintain the charge
of the capacitor. In other words, even
though the rectifier is now not conducting,
its cathode is nearly 400 wvolts above
ground. The plate of the tube is 400 volts
below ground. The voltage across the rec-
tifier is, therefore, 800 volts.

We have something else here which
makes the problem even more serious. We
say the voltage of the supply line in this
case i3 400 volts, and so it is, effectively.
Effectively means here that this equivalent
to the work which could be accomplished
by 400 volts d.c. Remember, however, that.
the supply frequency is causing the actual
voltage to vary widely. This means that in
order for the effective voltage to be 400.
there must be times where this voltage
rises to a value higher than 400 volts, In
fact, such is the case. This high point or
peak voltage of a cycle can be determined
exactly by multiplying the effective value
(in this instance, 400) by 1.414. We can
see that the peak voltage is approximately
565 volts.

This indicates that the filter capacitor
will charge up to a value higher than 400
volts, If the current demand from the
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Serving the owners of
Garrard—worid’s finest

record playing equipment—

and other discriminating
listeners.

In all our stereo demon-
strations at high fidelity
shows we used the
Garrard Model RC88
because this changer
reproduces stereo music
precisely as recorded,
without introducing any
disturbing or distorting
factors such as rumble
or wow. In fact, the
Garrard changer per-
forms better than most
so-called “professional”
turntables, because this
changer is actually a
superb turntable com-
bined with a scientifi-
cally engineered alumi-
num tone arm which
tracks at the correct
stylus pressure without
undesirable resonances.
You have the added
convenience of not only
being able to play
records singly by hand,
but also stacked, with
the assurance that they
are being handled auto-
matically more gently
than by any human
hand. Thisis trueona
Garrard changer and at
a price much lower than
you may have been led
to expect. When con-
sidering the claims of
changers “specifically
designed for stereo”, or
turntables “to play
stereo properly’, it is
well to remember that
for years Garrard
changers have had all
the qualities necessary
for this type of sensitive
reproduction. Now more
than ever before, it is
essential to insiston a
Garrard changer, and
accept no substitute, if
you want the finest
Stereo or, of course,
Monaural reproduction.

For Hteratare write Dest. GA-19

GARRARD SALES
CORPORATION,
Niv. of Britisk Iadastries Corp.

Port Washington, N.Y.

Conodian inquiries to Chos. W.
Pointon, Lltd.,, é Alcino Avenue,
Yoronto. Territories other thon
U.S.A. ond Conodo to Gorrord
Engineering & Mig. Co., Lid..
Swindon, Wilts., Englond.

Stereo and monaural . .. most people ready to buy high fidelity com-
ponents seek advice from friends who own them. Generally you will find that these
knowledgeable owners have a Garrard changer. And if you ask experienced dealers,

they will invariably tell you that for any high fidelity system, stereo or monaural, the

world’s finest record changer is the...

e —————

There's a Garrard for nc 98 Super Changer RC 121/1L Intermix Changer
svery high fidelity \ s
system . .. all ea. - ’% I %)
gineered and wired & - N ‘)
for stereophonic and . 4 2Zof |
monaural records. = 3$61.50 </ $42.50
301 Transcription Turalable TPA/12 Stereo Transcription 4HF Deluxe Manual Piayer Model T/11 Manual Player
-'}'5'_ - Tone Arm
\\\ >
)
‘r z ¥
$1850 Vw.so
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he AR-3 is a three-way speaker system.

combining an AR-1 acoustic suspension
woofer with two high-frequency units developed
in AR’s laboratory over the last year.

Like the AR woofer, the tweeters used in the AR-3
represent a radical departure from conventional
speaker design, and patent application has

been made.*

These new tweeters are neither cone-type nor
horn devices—they could be described technically
as hemispherical direct-radiators. We believe
that their uniformity and range of frequency
response, their low distortion, and their transient
and dispersion characteristics establish new
performance standards, and that the AR tweeters
make a contribution to treble reproduction
similar in degree to that made by AR’s acoustic
suspension woofer to bass reproduction.

The AR-3 has the most musically natural sound
that we were able to create in a speaker,
without compromise.

*Patent applied for by E. M. Vitlchur, assignor to Acoustic
Research, Inc.

The AR-3 speaker system, complete with the
necessary “bookshelf” size enclosure, is

8216 in mahogany or birch—prices in other woods
vary slightly. Literature on the AR-3 is
available for the asking.

supply is great, the capacitors will not
have time to charge to a value mucl be-
yond that of the effective value. Tf, how-
ever, the lond draws no current, as would
be true in an amplifier whose load is made
up of tubes wherein the rectifier warms up
before the rest of the tubes. It is possible
for the capacitor to charge to its peak
value. When the cycle reverses, it also
reaches a similar peak above the effective
value. Thus, the difference between the
plate and cathode is twice the peak voltage
of the line, which in this instance is almost
1150 volts. The rectifier should be capable
of withstanding at least this much voltage
in the direction opposite, or inverse, to
that of its conducting direction. There
should be some additional latitude for
safety. This maximum voltage which a
rectifier can safely stand is known as its
maximum peak inverse voltage, and it can
be found for each rectifier type hy consult-
ing a tube manual.

Distortion in Monophonic Discs

Q. I have been a record collector for a
good many years, and, a3 you can imagine,
have a great number of monophonic discs,
in addition to a few of the new stereo-
phonic discs. Because this stereo system is
compatible, I use my stereo cartridge to
play both types of discs. ITowetver, many
of the monophonic discs are heard with a
surprising amount of distortion as con-
trasted to their sound when a conventional,
monophonic cartridge is used. What is
causing this distortion and what can I do
about it? James Blake, San Francisco, Cal.

A. There are several possible causes for
the distortion of which you speak. One is
that you are using insufficient tracking
force. Some stereo cartridges are con-
structed in such a manner that they must
track at or slightly above the prescribed
force in order for the stylus to be properly
oriented with respect to magnetic pole
pieces. Failure to observe this precaution
means that the cartridge will be too com-
pliant, and the stylus will ride out of the
grooves, rather than tracing them faith-
fully.

The second cause of distortion is a fune-
tion of the monophonic discs themselves.
Many of them are greatly overcut, es-
pecially at the high end of the audio spee-
trum. This will result in the inability of
the stylus to stay in the groove properly.
It tends to ride up out of the groove, re-
gardless of tracking force. A1ny time that
the stylus rides upward some vertical sig-
nal will be produced. Because of the nature
of the system, this vertical component will
transmit it to the loudspeaker. Most mono-
phonic cartridges were specially designed
to eliminate as much vertical output as
possible, and for this reason, little, if any,
of this form of distortion was dectectable
with your monophonic cartridge.

This trouble can be minimized by econ-
necting the two sections of your cartridge
in parallel, phased in such a way that the
vertical output is cancelled. Most instruc-
tion sheets supplied with these stereo car-
tridges show a wiring configuration which
will bring about this end. Naturally, if
you wire this cartridge in this manner,
you cannot achicve the stereophonic effect.
What you will have to do is to wire a
switch and mount it in some convenient
place. This will enable you to switch from
stereophonic sound to monophonic sound.
Tf there is sufficient interest, such a switch-

ing eircuit will appear in a future column.
xE

Y

ACOUSTIC RESEARCH, INC. 24 Thorndike St., Cambridee 41, Mass.
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NEW LITERATURE

¢ Newark Electric Company, 223 W. Maadi-
son St., Chicago 6, 111, is now distributing
its 1959 catalog No. 69. Covering thousands
of industrial-electronic, amateur, radio,
television, and high-fidelity items, this
new 388-page buying reference features
extensive quantity price breakdown list-
ings which are competitive with manufac-
turers’' price schedules. Fully illustrated
and replete with comprehensive descrip-
tions, the catalog also contains a conven-
ient products and manufacturers index to
facilitate reference to specific items. Your
copy will be mailed free upon written re-
quest, A-11

e CBS-Hytron Advertising Service, Parker
St.,, Newburyport, Mass.,, is now Qgdistrib-
uting “An Introduction to Stereophonic
Sound,” the first of a series of “Stereo-
Talk” bulletins, which tells what stereo is
and how it works. The four-page publica-
tion describes how a stereo record is pro-
duced using the 45/45 Westrex system,
and illustrates how the playback stylus
motion is converted into separate signals
for each channel. Components needed for
a disc stereo system are listed and some
typical questions on stereo are answered.
Requests for copies should specify Bulle-
tin E-305, A-12

® Argos Products Company, Genoa, Il
announces Catalog No. C-58, a combplete
listing of the company's wall and corner
bafles and high-fidelity speaker enclo-
sures. This is an excellent publication for
custom builders, irrespective of whether
their work involves commercial installa-
tions or equipment for the home. The new
Argos '‘Californian’” series of pre-finished
kits will he of exceptional interest to the
hi-fi hobbyist, Your copy of Catalog C-58
will be mailed upon written request.
A-13

® Commercial Engineering Department,
RCA Electronic Tube Division, Harrison,
N.J., has just issued a colorful 137-page
hook, the “Designer's Guide” to DPreferred
Tube Types, covering entertainment re-
ceiving tubes. Format of the handsomely-
bound volume presents technical data in
easy-to-read fashion. Color is widely used
throughout the book to enhance readabil-
ity and to highlight graphs and curves.
Specially prepared for the men who desigu
high-fidelity audio equipment, phono-
graphs, radio receivers and TV sets, the
book contains tuhe characteristics, dimen-
sions, and base diagrams. Requests for
copies of the "Designer's Guide” must be
written on company letterhead.

e United Catalog Publishers, 60 Madison
Ave., Hempstead, N.Y., is now releasing n
24-page industry-wide booklet which pro-
vides listings of all available panel, flash-
light, neon-glow, automotive and multi-
purpose lamps. Incorporated in the book-
let is a composite listing, arranged nu-
merically, of lamps manufactured by Chi-
cago Miniature Lamp Works, General
Electric, National Carbon, Oxford Compao-
nents, Radio Corporation of America,
Raytheon, Tung-Sol and Westinghouse.
Simply by checking the lamp number the
user can determine at a glance the manu-
facturer, bulb type, base, voltage, current,
and bead color. All bulb types are illus-
trated with physical dimensions. Requests
for copies should be addressed to The
Radio-Electronic MASTER at the address
shown above, and must include a re-
mittance of ten cents to cover handling
costs.

e David Bogen Company, P.O. Box 500,
Paramus, N.J., includes its complete new
line of high-fidelity equipment in Catalog
510 which is just off the press. Among
new units listed are the Model DB230
steren control center and dual 30-watt
amplifier, Model ST662 FM/AM stereo
tuner, and Model DB130A preamplifier-
amplifier. Requests for copies should bhe
addressed to the Advertising Department,

A-14
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THE FINE ARTS QUARTET

LIVE ... RECORDED

concert at CARNEGIE RECITAL HALL

with the internationally famous FINE ARTS QUARTET
playing Mendelssohn, Tchaikovsky, Ravel, and Bartok

sing the professional stereo recording
U equipment and techniques of Concertapes-
Concertdisc, Inc., and home playback equip-
ment provided by Dynakit (preamplifiers and
Mark 111 power amplifiers) and Acoustic Re-
search (AR-3 acoustic suspension speaker
systems), the sound of the live quartet will be
alternated with reproduced sound from stereo
tape, without missing a beat.

’
It is expected that the audience will not be
able to tell the live from the reproduced sound,
except by watching for the musicians’ lapses in
bowing.

Performancesat 7:15 P.M., 8:30 P.M., and 9:45 P.M., Saturday,
January 10, 1959, Tickets $1.05 (including tax), available by
mail from Box Office, Carnegie Re¢ital Hall, 154 W. 57th St.,
New York City. Checks or money orders should be payable to
Carnegie Hall Box Office.

Presented by :

A&'. [ tevemeo. 2
ACOUSTIC RESEARCH, INC. DYNACO, INC. CONCERTAPES, INC.
24 Thorndike St. 617 N. 41st St. P. O. Box 88
Cambridge 41, Mass. Phila. 4, Pa. Wilmette, Ill.

WWW_ amerdceatiadioRistery. com
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ELIMINATES HUM

thanks to special construction
and Mu Metal Shielding!

B U A——

~ STEREOTWIN 200

magnetic stereo hi-fi cartridge
Ihat fits all record changers
and standard tone arms

NOW 445° formerly $59.50
audiophile net

STEREOTWIN is the perfect cartridge
for sterco and monaural. No medifi-
cations or changes required in your
record-playing equipment, since
STEREOTWIN 200 is perfectly shielded to
eliminate hum! Instant stylus replace-
ment. Completely compatible for both
stercophonic and monophonjc repro-
ductions. And now at a new low price!

SFECIFICATIONS: Magnetic cartridge o 7
mil glu\mond stylus ¢ transient response
within 2 db from 20 to 20,000 cps s no
magnetic pull ¢ instant stylus replace.
ment ¢ fits all standard tone arms and
record changers ¢ climinates hum problem.

|
|
1
|
|

The Turntable That Changes Records

MIRACORD XS-200

No other record-player has all these
features: Plays stereo and monaural
+ heavyweight, professional-type
turntable « push-button controlled «
Magic Wand spindle « automatic man-
ual player « automatic record changer
«intermixes 10” and 12” + plays all 4
speeds « free tone arm « 4 pole motor

$6 7 °° audiophile net

FAR AHEAD) THE FINEST BY FAR
Available at selected dealers.

W

A

For Free catalogue, please write Dept. A
AUDIOGERSH CORP.
514 Broadway, New York 12, N.Y. [IRON
WORTH 6-0800

LETTERS

Small-Box Loudspeaker Systems

Str:

Lack of reaction to the article on im-
provement in “Air suspension” speakers by
tube venting (November) would be dis-
appointing. It was expected that the main
theme might cause controversy. But Mr.
Edgar Villchur's challenge (Letters, Decemn-
ber) on another subject gives welcomed
opportunity to explain our statement that
“A large box always allows more and
cleaner bass than does a small box.” His
thesis is that box air stiffness must greatly
exceed speaker suspension stiffness, imply-
ing lower harmonic distortion, as air stiff-
ness is more linear. We feel the whole story
should also consider transient response and
amplifier problems.

 LARGE CABINET  — SMALL CABINET

L]
' v“ A "x\\
g o
2 v -
2 /] -
£ -~
g =5
A
2
] A /
w =10
H /! SAME
3 SPEAKER
g ASSUMED

0.7 1.0 20 4.0 70
RELATIVE FREQUENCY

o= VENTED CABINET ==== CLOSED CABINET

Curves here show how the smaller air
stiffness of the large box allows lower sys-
tem resonance. The inevitable G6-db-per-
octave dropoff below resonance can be then
set below the listening region instead of in

it. Thus amplifier power or distortion will -

not increase to maintain fiat output over
the entire listening region.

He states that the cone sces the same
impedance and elastic restraint whether
with acoustic or mechanical suspension pre-
dominant, assuming final resonance the
same. The point is that final resonance is
not the same, the larger box giving lower
resonance and lower cutoff. His and our
speakers use linear, highly compliant sus-
pensions,

It cannot be called an advantage to have
speaker resonance in the listening range,
as happens when high box stiffness runs
resonance up to, say, 45 to 60 cps. Res-
onance is not mnoticeable if damping is
critical or better. Here the small box again
runs afoul of the laws of physics. If a re-
quirement is flat response to resonance, or
a little below (and who claims anything
clse?) the Q of the sinall-box system must
be made considerably higher than 0.5, the
figure for critical danping. In commercial
low-efficiency small closed-box systems we
observe a Q between 1 and 2, high enough
to give detectable hangover. As pointed out
in the November article, tube venting would
improve damping by transfer of the vent
radiation load to the cone.

For given sound output and frequency,
the cone must move a certain distance.
Assuming the same speaker suspension
linearity, the small box cannot give less
harmonic distortion. The cone still has to
move the same distance, so distortion aris-
ing from the suspension cannot be lower.
On the other hand, with a vented box the
radiation from the vent contributes to the
total so that cone movement is much less
than in the closed box for-the same sound
output. Distortion fromn suspension non-
linearities then is at a minimum.
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A more analytical paper on this subject
by J. F. Novak was given at the AES Con-
vention in New York in October, 1958.

PHILiP B. WILLIAMS and

JAMES F. Novak,

Jensen Manufacturing Company,
6601 8. Laramie Ave.,

Chicago 38, 1.

Filter Design

SIRr:

While Cdr. Harrison is to be commended
in making things simple for the hobbyist in
his RC filter design article in the November
issue, I was rather sorry that he choose the
least effective way of making them so.

In my article, ‘The RC Crossover Com-
promise” (AuDIO, July, 1957) I tried to
make clear the limitations of this method.
To explain this in yet simpler terms:

‘When multiple sections are used, if each
contributes 3 db loss at crossover frequency,
the total loss into each channel will be 3
db times the number of sections. To avoid
such excessive loss, the respouse is “shifted”
so the 3-db point of all the sections comes
together in the right place.

But this shift then negates most of the
advantage of using more than one section.
A frequency one octave beyond crossover is
the most revealing (and probably the most
significant in performance). To demonstrate
this, I have tabulated results of the method,
assuming no interaction between successive
sections, which a multiplication by 10 in
impedance from each section to the next
closely approximates.

No. of sections 1 2 3 4 5 10

db/section ot cross=

over frequency, f¢ 3 15 ! 75 £ 3

Frequency shift )

needed {froction) 4435 5) 435 3855 .268)
db/section one
octave beyond f¢ 7 425 30 245 2025 1.097
Total db of one
octave beyond f 7 85 93 98 10125 1097

When these results are compared with a
simple 2-seetion design, sharpened correctly
with 6 db of feedback, even 10 sections of
the above type do not equal the performance
of the simple 12-db type, which gives 12.3
db at one octave beyond crossover (which
is still 3 db).

The use of assumed non-interacting sec-
tions gives the best possible approach to a
sharper cutoff—which is still far from
good! If, instead of sections of increasing
impedance, identical sections are used, with
the same procedure of shifting the over-all
3-db point to come at correct crossover, the
improvement at one octave beyond cross-
over, however many scctions are used, never
“makes it” from the 7 db achieved by a
single section up to 8 db.

So deviation from the ideal of a non-
interacting arrangement makes matters
worse than the above table. Any way you
do it, if you get the transition right at
crossover, the rolloff for the first octave
beyond is very little better than using a
simple R-C combination only.

My point is, if you really want a sharper
rolloff than a simple R-C combination can
give you (using only a single section), you
have to use a eircuit with feedback. For
those interested in the requisite data, my
earlier article “Feedback filters for 2-
channel amplifiers” (Aupio, October, 1954)
gives it, with supporting theory. Unfortu-
nately, T don’t have reprints.

NormMan H. CROWHURST,

Audio Consultant,

216-18 40th Ave.,

Bayside 61, N. Y.
(Neither do we. Ep.)
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. style
- performance

MONAURAL-STEREO PREAMPLIFIER
KIT (Two Channel Mixer)

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 Ibs.
MODEL SP-1(monaural) $37.95Shpg. Wt. 131bs.

MODEL C-SP-1 (converts SP-1 to SP-2) $21.95
Shag. Wt. 5 Ibs.

Special “building block™ design allows you to
purchase instrument in monaural version and add
sterco of second channel later if desired. The SP-1
moaural preamplifier features six separate inputs
with 4 input level controls. A function sclector
switch on the SI-2 prosvides two channel mixing.
A 20’ remote balance control is provided.

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER KIT

MODEL PT-1 $8995

The 10-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning meter operates on both AM and FM while
a 3-position switch selects meter functions without
disturbing sterco or monaural listening. Individ-
ual flywheel tuning on both AM and FM. FM
sensitivity is three microvolts for 30 db of quieting.
The 3-tube FM front end is prewired and pre-
aligned, and the entire AM circuit is on one printed
circuit board for case of construction. Shpg. Wt.
20 ibs.
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STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $1 4995

9. Wi, 16:
MODEL SC-1 (speaker enclosure) $3Q95

Shpg. Wt. 42 Ibs each

Supe-bly designed cabinetry to house your complete sterco system.
Delivered with pre-cut panels to fit Heathkit AM-FM tuner (PT-1),
sterco preamplifier (SP-1 & 2) and record changer (RP-3). Rlank
panels also supplied to cut out for any other cquipment You may now
own. Adequate space also provided for tape deck. speakers, record
storage and amplificrs. Speaker wings will hold Heathkit 88-2 or
other speaker units of similar size. Available in unfinished birch or
mahogany plywood.

World’s largest manufacturer of
electronic instruments in kit form

HEATH COMPANY

Benton Harbor, 25, Michigan

H a g)bsldlary of Daystrom, Inc.

HIGH FIDELITY
RECORD CHANGER KIT

N MODEL RP-3 $6495

£ { Turntable quality with fully automatic
features! A unigue “‘turntable pause” allows
record 10 fall gently into place while turntable is stopped. The tone
arm engages the motionless record, and a friction clutch assurcs
smooth start. Automatic speed sclector plays mixed 33'4 and 45
RPM records regardless of sequence. Four speeds available: 16, 33
45 and 78 RPM. Changer complete with GE-VR-11 cartridge with
diamond LP and sapphire 78 stylus. changer base. stylus pressurce
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

“*EXTRA PERFORMANCE'' 55
WATT HI-FI AMPLIFIER KIT

A real work horse packed with top quality
features. this hi-fi amplifier represents a
remarkable value at less than a dollar per
watt. Full audio output at maximum
damping is a true 55 watts from 20 CPS
10 20 ke with less than 2¢7 total harmonic MODEL W7-M $5 495
distortion throughout the cntire range.
Feawring famous “bas-bal™ circuit, push-
pull EL34 tubes and new modern styling.
Shpg. Wt. 28 Ibs.

€.
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“BOOKSHELF'' 12 WATT AMPLIFIER KIT
MODEL EA-2 $2895

There are many reasons why this attractive amplifier is such a tre-
mendous dollar value. You get rich, full range, high fidelity sound
reproduction with low distortion and noise . . . plus **modern styling".
The many features include full range frequency response 20 to 20,000
CPS 11 db with less than 1%, distortion over this range at full 12
watt output—its own built-in preamplifier with provision for threc
separate inputs, mag phono. crystal phono. and tuner—RIAA cqual-
ization—separate bass and treble tone controls—special hum control
and it's casy-to-build. Complete instructions and pictorial diagrams
show where cvery part goes. Cabinet shell has smooth Ieather texture
in black with inlaid gold design. Shpg. Wt. 15 |bs.

““MASTER CONTROL' PREAMPLIFIER KIT
MODEL WA-P2 $1975

All the controls you need to master a complete high fidelity system
are incorporated in this versatile instrument. Features 5 switch-
selected inputs each with level control. Provides tape recorder and
cathode-follower outputs. Full frequency response is obtained within
1 1Y3 db from 15 to 35,000 CPS and will do full justice to the finest
available program sources. E ization is provided for LP, RIAA,
AES, and early.78 recordf."Shpg. Wt. 7 lbs.

HIGH FIDELITY TAPE
RECORDER KIT

MODEL TE-1 $3995

Shpg. WI. 10 1bs. (Tape Preamplifier Only)

MODEL TR-1A $9995
Includes tape deck assembly. pre-
amplifier and roll of tape.

The model TR-1A provides monaural record/playback with fast
forward and rewind functions. 7% and 33% IPS tape speeds arc
selected by changing belt drive. Flutter and wow are held to less than
0.35%. Frequency response at 714 IPS +2.0 db 50-10,000 CPS, at
33 IPS +2.0 db 50-6,500 CPS. The model TE-I record,/playback
tape preamplifier, supplicd with the mechanical asscmbly, provides
NARTB playback cqualization. A two-position sclector switch pro-
vides for mike or linc input. Separate record and playback gain
controls. Cathode follower output. Complete instructions provided
for casy assembly. Signal-to-noisc ratio is better than 45 db below
normal recording level with less than 19, total harmonic distortion.
(Tape mcchanism not sold separately). Shpg. Wt. 24 Ibs.

HIGH FIDELITY AM TUNER KIT
MODEL BC-1A $2695

Dcsigned cspecially for high fidelity applications
this AM tuncr will give you reception close to
FM. A special dctector is incorporated and the
IF circuits are ‘‘broadbanded’ for low signal
distortion. Sensitivity and selectivity are excellent
and quict performance is assured by a high
signal-to-noise ratio. All tunable componcnts
arc prealigned before shipment. Your “best buy™
in an AM tuncr. Shpg. Wt. 9 Ibs.

HIGH FIDELITY FM TUNER KIT
MODEL FM-3A $2695

For noise and static-frec sound reception, this FM
tuner is your least expensive source of high fi-
delity material. Efficient circuit design features
stabilized oscillator circuit and broadband IF
circuits for full fidelity with high sensitivity. All
tunable components arc prealigned before ship-
ment. Edge-illuminated slide rule dial. Covers
completc FM ‘band from 88 to 108 mc. Shpe.
Wt. 8 Ibs.

“UNIVERSAL™ 12 WATT
AMPLIFIER KIT

MODEL UA-1 $2195

Idcal for sterco or monaural applications, this
12-watt power package fcatures less than 29,
total harmonic distortion throughout the entirc
audio range (20 to 20,000 CPS) at full 12-watt
output. Use with preamplifier models WA-P2
or SP-1 & 2. Taps for 4, 8 and .16 ohm speakers.
Shpg. Wi. 13 Ibs.

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

Heathhit hi-fi systems are designed for maximum fiexi-
billty. Simple conversion from basic to complex systems
or from monaural lo stereo Is easily accomplished by
adding to already existing units. Heathkit engineering
skill Is your guarantee against obsolescence. Expand

your hi-fl as your budgel permits . . . and, If you like,
spread the payments over easy monthly Instaliments
with the Heath Time Payment Pian.

AUDIO e JANUARY,
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CONTEMPORARY
Model CE-1B Birch
Model CE-1M Mahogany

CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4395 o,

Control your complete home hi-fi system right from
your easy chair with this handsome chairside en-
closure in either traditional or contemporary mod-
els. It is designed to house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and the WA-P2
preamplifier, along with the RP-3 or majority of
record changers which will fit in the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplifiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on either right or left side as
desired during the construction, and the lift-top
lid in front can also be reversed. All parts are pre-
cut and predrilled for easy assembly. The con-
temporary cabinet is available in either mahogany
or birch, and the traditional cabinet is available in
mahogany suitable for the finish of your choice.
All hardware supplied. Shpg. Wt. 46 Ibs.

e No Woodworking Experience
Required For Construction.

e All Parts Precut & Predrilled
For Ease of Assembly.

) TRADITIONAL
e Maximum Overall Dimensions: Model CE-1T Mahogany

18” W.x 24" H. x 354" D.
L L R R T P R R R R T R

IT'S EASY . . . IT'S FUN
AND YOU SAVE UP TO ¥
WITH DO-IT-YOURSELF HEATHKITS

Putting together your own Heathkit can be one of the most
exciting hobbles you ever enjoyed. Simple step-by-step in-
structions and large pictorial diagrams show you witere
every part goes. You can’t possibly go wrong. No previous
electronic or kit building experience is required. You'll
learn a lot about your equipment as you build it, and, of
course, you whi experience the pride and satisfaction of
having done it yourself.

“BASIC RANGE'' HI-FI SPEAKER SYSTEM KIT
The modest cost of this basic speaker sys-
tem makes it a spectacular buy for any
hi-fi enthusiast. Uses an 8° mid-range
woofecr and a compression-type tweelcer to
cover the frequency range of 50 to 12,000
CPS. Crossover circuit is built
in with balance control. Im-
pedance is 16 ohms. Power rat-
ing 25 watts. Tweeter horn ro-
rates so that the speaker may
be used in either an upright or
horizontal position. Cabinet is
made of veneer-surfaced fur-
niture-grade plywood suitable
for light or dark finish. All wood
parts are precut and predrilled
for casy assembly. Shpg. Wt
26 1bs.

MODEL S5-2 $3995
Legs: No. 91-26 Shpg. Wt, 3 Ib. $4.95

DIAMOND STYLUS HI-Fi

PICKUP CARTRIDGE
MODEL MF-1 $2696

Replace your present pickup with the MF-1
and enjoy the fullest fidelity your library of
LP's has to offer. Designed to Heath specifica-
tions to offer you one of the finest cartridges
available today. Nominally flat response from
20 to 20,000 CPS. Shpg. Wt. | Ib.

‘““‘RANGE EXTENDING'' HI-FI
SPEAKER SYSTEM KIT

The SS-1B cmploys a 15" woofer and super
tweeter to extend overall response of basic
$S-2 speaker from 35 to 16,000 CPS +5 db.
Crossover circuit is built in. Impedance is 16
ohms, power rating 35 watts. Constructed of

LEGATO HI-FI SPEAKER SYSTEM KIT
MODEL HH-1 $29995

The startling realism of sound repro-
duction by the Legato is achieved
through the use of two 15" Altec
Lansing low frequency drivers and a
specially designed eaxponential horn
with high frequency driver. The special
crossover network is built in. Covers
25 to 20.000 CPS within + 5 db. Power
rating 50 watts. Cabinet is constructed
of 34" veneer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your
choice. All parts are precut and pre-
drilled for easy asscmbly. Shpg. Wt
195 lbs.

34" veneer-surfaced plywood suitable for light
or dark finish. Shpg. Wt. 80 Ibs.

T

COMPANY - BENTON HARBOR 25, MICH.

[j@bsid/ary of Daystrom, Inc.

O Please send the Free Heathkit catalog.

pioneer in .
“dé)-/t-yourself"

MODEL SS-1B
s9Qes

electronics

Enclosed find$........ name
Please enclose postage
for parcel post—express
lorders are shipnec:l de-
ivery charges collect.
All prices F.0.B. Benton address
Harbor, Mich. A 20% de-
posit 1s required on all
LON rders. Prices .
subject to change with-  city & state
out notice.
SEND FOR FREE CATALOG
" . ANTITY ITEM MODEL NO, PRICE
Describing over 100 easy-to-build oy
kits in hi-fi, test, marine and ham
radio fields. Also contains com-
plete specifications ‘and sche-
matics.
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Edward ZEtnaII-Canby

Stereo Hoopla

VE BEEN WATCHING the stereo ads lately

and I've been answering questions right

and left, from the laymen and layladies
all around me. I'm hoping, hard, that stereo
doesn’t come right out and kill itself dead,
from sheer exaggeration, wishful thinking
and a contempt for the average man’s
common sense.

In sheer irritation I've been cutting out
clippings from the newspapers and maga-
zines and 1'm ready right now to come to
a very impartial boil—indeed, I've been
boiling away all over the place on and off
for quite awhile.

I am now, of course, “sold” on stereo
myself and am quite willing to spend all
the time I must, in order to sell it in what
seem to me to be its legitimate terms, in
the interest of music listeners of all sorts.
But I can't cope with the present competi-
tion in the selling department. I can only
get mad at it, because it does stereo so
much harm.

Stereo, like any other development, is less
than perfection itself and always will be,
In ijts early stages it has extra problems.
In all its stages, from now until Doomsday,
it will continue to be more complicated,
more inconvenient, and to present more
problems all around than plain, mono hi-fi.
This is nothing to be surprised about, nor
to avoid. A reasonable human being will
accept it—if the game is worth the candle.
People will go to a lot of trouble and
plenty of inconvenience—if they are con-
vinced it is worth their while.

Doomed Boom?

Well, it i3 worthwhile, in stereo. That's
what a lot of us now understand. But how
the public is ever to be convinced via the
present all-out, three-pronged offensive upon
common sense, I do not know. It works this
way and all three prongs are deadly.

(1) Exaggerate stereo’s marvels out of
all sense and proportion. (Pretty soon mo-
body will believe you—right or wrong.)

(2) Play down stereo’s complications,
disguise the extras, as if they didn't exist.
(They do, and people find out quickly
enough.)

(3) Compromise the actual stereo equip-
ment for convenience, as if stereo’s basic
necessities didn’t matter. (They do matter,
if you want stereo itself.)

Just push hard enough on these three
points and you'll kill stereo as neatly as
stereo photography was killed, a few years
back. The parallel isn’t as far-fetched as
you might. think.

I have been taking stereo photos since
1929 and am thus somewhat of an expert
(and my pictures aren’t bad, either). The
medium is fascinating, rewarding, unusual,
different—and somewhat limited. It re-
quires a lot more technique than you might
think, in the taking; it is inconvenient in
the looking, via hand viewers (but the

10

pictures are unbeatable, like nothing else
on earth). Stereo projection, especially, is
difficult and tricky. But it works and can
be enjoyed immensely (as I have much
reason to know), if you use common sense.
But you must work at it, study it. Why not?

All of a sudden, around 1952, stereo hit
the big time in photography. All of a
sudden, the same three prongs went into
high-power action. (1) It was marvelous—
wonderful, ete ete. (2) It was 80 easy, 8o
simple, so utterly fun. (3) You didn’t need
to worry about technical complications—
just point your cheap camera and smile.
For awhile, stereo buzzed happily. People
bit, they believed, trustingly.

Now, the entire new stereo business has
vanished. It took about three years, and
we're right back where we were before the
“boom”—with those who really know about
it still in there, the reputable makers who
have more faith (and had it before the
boom) still confidently selling their stuff,
the rest all gone.

The important thing is that stereo pic-
tures are still wonderful, if you use your
head, understand the problems, the chal-
lenges, the opportunities. Plenty of photog-
raphers do. I take nothing else and I will
not give up because a mere boom went bust.
It was a doomed boom, if you wish, because
it was so grossly, horribly mishandled by
the all-or-nothing boys. They got nothing,
and it serves them right.

Is the same true of stereo sound’s sudden
hig boom?

Is it boom and bust, here too?

All I can say is that, though the stakes
are very much higher in this boom and the
utility of the actual product much more
general, it could happen here too, and may
well happen if things don’t settle down
pretty soon to a more reasonable pitch of
intelligibility and responsibility. Stereo is
good, but it can be run into the ground
easily enough.

And Say We Did. . .

Of course, stereo has to be sold. But, if
I may turn to an old and very apt phrase,
don’t, please, sell it down the river. Some-
how, we must inject a bit of sensible reason
into all this stereo hoopla before it is too
late.

Somebody will have to get together with
someone else of a sane and reasonable
temperament and set up a few rules and
precepts as to what is good for the stereo
industry—or else.

If all stereo sound is “superb,” if
Heaven-on-earth is available at all prices
from $4,500 to $29.95, then our descriptive
powers are in the usual and well-known
advertising limbo and we might as well
quit.

If there aren’t going to be any extras
admitted, if all problems are to be ignored,
then we are being brave ostriches, hiding
from something that won’t hurt us a bit if
we just look at it, Stereo problems aren’t
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too much, if you face up to them and quit
the ostrich act.

If we are to falsify the stereo effect
itself by outrageous compromises, denying
its very nature, then we can’t expect people
to accept the many legitimate compromises
that can be made with profit and pleasure
all along the line, getting the best out of
each situation, reasonably and ingeniously.
This can be done—but unscrupulous stereo
equipment designing can kill the whole
thing, and destroy the public’s confidence
in useful compromise—which, after all, is
the very stuff of life.

Our present stereo troubles begin with
violent exaggeration and, actually, this is
the easiest to accept. People are well used
to simple excess of verbiage. They dis-
count 1t automatically, almost as fast as
you turn it out. We can resign ourselves to
the superlatives (and the dangling com-
paratives, the equipment that has “more,”
that is “better,” than something always
left unmentioned). We'll get along.

But when the complexities and the extras
are deliberately camouflaged, things begin
to get bad.

Stereo does, you’ll admit, require two
separate sound channels, one way or the
other. What on earth is the use, then, of
misleading or confusing the buyer on this
basic necessity? But that is what I cee,
right and left, blatantly. It’s easy. Just
advertise a one-piece “stereo phonograph,”
with a one-piece price. Don't say much
about that second speaker, or second ampli-
fier-speaker. Just put it in very small type
5o it won't be noticed.

The promotor's urge towards this easy
white lie ean be measured neatly by the
size of his small type. In some ads, it is
virtually invisible. But a reputable adver-
tiser shows a picture of the second system
as well as of the first, with prices on both,
and is content with no more than that
harmless little sugar-pill word, “ONLY.”
Only $49.50 for the extra speaker— or
maybe only $449.50.

Just take a look at the current stereo ads
in the magazines, if you want to check me
on this. How many of them make it abso-
lutely clear as to whether a second system
is required and, if so, what it looks like,
contains, costs? Some do, many don't.

The general idea is as of old—let’s not
and say we did. Let’s bamboozle the silly
public. Well, some of the public ean be
fooled some of the time. . . .

Not So Separate

But there’s a more serious matter, in-
volving one of those unfortunate inconven-
iences of the stereo principle, the necessity
for two separated sound sources. No sepa-
ration, no stereo.

Is there any argument about this? Not
ntuch, between you and me. We take it for
granted that if there's to be stereo we
must present our ears with two speaker-
sources. We must somehow achieve separa-
tion for any normal home listening.

Whether it is by eight feet or fourteen
feet depends on the situation; if we are
forced to, we might even haul in the speak-
ers to a six-foot spread, but not one of us
would be likely to call this less than a
compromise, except in a very small room
for very close-up listening.

And so I find myself almost speechless
(well, not quite . . .) when I discover that
the problem of separation is being widely
“solved” in very much the same manner as
that of extra cost. Just pretend it isn’t
there.

If speaker separation is an inconvenience
(which it surely is), then let’s just forget
all about it. Or almost. Let’s not and say
we did. Let’s have our cake and eat it too.

AUDIO e JANUARY, 1959

“»


www.americanradiohistory.com

NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preampilifer is a complete stereo
control system in ‘‘low silhouetle’ design adaptable to
any type of installation. Selects, preamplifies, controls
any stereo source—iape, discs, broadcasts. Superb vari-
able crossover, feedback tone controls driven by feed-
back ampllfier pairs in each channel. Distortion borders
on unmeasurable even at high output levels. Separate
lo-level input in each channel for mag. phono, tape head,

mike. Separate hi-level inputs for AM & FM tuners &
FM Multiplex. One each auxiliary A & B input ir each
channel. Independent level, bass & treble controls in
each channel may be operated together with buiit-in
clutch, § d-in tor. Function
Selector permits hearing each stereo channel individu-

ally, and reversing them; also use of unit for stereo or
ex pe r S monophonic play. Full-wave rectifier tube power supply.

5-12AX7/ECC83, 1-6X4. Works with any 2 high-quality
power amplifiers such as EICO, HF14, HF22, HF30, HF35
HF50, HF60. Kit $39.95. Wired $64.95. Includes cover.
HF81: Stereo Dual Amplifier-Preamplifier selects
Sa amphties & controls any stereo source — tape, dlscs
e 8 broadcasts—& feeds it thru self-contained dual 14W am-
plifiers to a pair of speakers. Monophonically: 28 watts
. for your speakers; complete stereo preamp. Ganged level
controls, separate focus (balance) control, independent
I n - full-range bass & treble controls for each channel
Identical williamson-type, push-pull EL84 power ampli-
fiers, excellent output transformers. “‘Service Selector’”
switch permits one preamp-contral section to drive the
internal power amplifiers while other preamp-control
e e S u S a re section is left free to drive your existing external ampli-
tier. ““Its performance is excellent, and the eperation is
uncomplicated.”"—HI-FI MUSIC AT HOME. *Excellent’
SATURDAY REVIEW. Kit $69.95. Wired $109.95. Incl. cover

MONAURAL PREAMPLIFIERS (stack 2 for Stereo)
NEW HF65: superb new design, Inputs for tape head
mlcvoppone. mag-phono cartridge & hi-level sources. IM
gnst‘orll")'r}sc\sgd'; g 2V out. Allsvaclive “'low silhovette’”
. esign Kit $29.95, Wired $44.95. HF65 (with power
World-famous supply} Kit $33.95. Wired $49.95.

HFG61: *‘Rivals the most expensive preamps'’ — Ma shall,
EICO advantages ) ) AUDIOCRAFT. HF61A Kit $24.95, Wired $37.85, HF61 (with
guarantee your complete satisfaction: power supply) Kit $29.95. wired $44.95.

MONAURAL POWER AMPLIFIERS

. . . . & (use 2 for STEREO)
e Advanced engineering e Finest quality components HF60: 60-Watt Ultra Linear Power Amplifier wilh

. . . Acro 70-330 Output Ximr.; ““One of the best-performin
e ‘‘Beginner-Tested,”’ easy step-by-step instructions amelifiers estant; an excellent buy.” AUDIOCRAFT Kit
. . g eport. Kit $72.95. wired $99.95. Cover E-2 $4.50
e LIFETIME service & calibration guarantee HFS0: 50.watt Ultra Linear Power Amplificr with
extremely high quali hicago Standard Output Trans
e IN STOCK — Compare, then take home any EICO former. Identical $n e{ery on%er respect to ngo same
. . “ " . specs at 50W. Kit $57.95. Wired $87.95. Cover E-2 $4.50
equlpment_“ght off the shelf''—from 1900 nelghbof- NE\:I HF35: 35~W$all Ultra-Linear Power Amplifier.
Kit $47.95. wired $72.95. Cover E-2 $4.50.
hood EICO dealefs. HF30: 30-Watt Power Amplifier. Kit $39.95. Wired
$62.95. Cover E-3 $3.95
NEW HF22: 22-Watt Power Amplifier. Kit $38.95.
wired $61.95. Cover E-2 $4.50.
NEW HF14: 14-Watt Power Amplifier. Kit $23.50.
Wired $41.50. Cover E-6 $4.50
MONAURAL INTEGRATED AMPLIFIERS
(use 2 for STEREO)
HF52: 50-Watt Integrated Amplifier with complete
‘front end’’ facilities & Chicago Standard Output Trans
former. **Excellent value’’—Hirsch-Houck Labs. Kit $69.95.
Wired $109.95. Cover E-1 $4.50
HF32: 30-Watt Integrated Amplifier. Kit $57.95.
Wired $89.95. Both include cover
HF20: 20-Watt Integrated Amplifier. “Well-engi-
neered" Stocklin, RADIO TV NEWS Kit $49.95. Wired
$79.95. Cover E-1 $4.50
HF12: 12-Watt Integrated Amplifier. “Packs a
wallop''—POP. ELECTRONICS. Kit $34.95. Wired $57.95.
SPEAKER SYSTEMS (use 2 for STEREQ)
HFS2: Natural bass 30-200 cps via slot-loaded 12-ft
split conical bass horn. Middles & lower highs: fronf radi
ation from 814" edge-damped cone. Distortionless spike

>
z

3300 N. Bivd,, L.1.C. 1

FM Tuner HFT90

Copyright 1958 by Electronic lastr. Co., lnc.

Stereo shaped super-tweeter radiates omni-directionally. Flat
Amplifier-Pream 45-20,000 cps, useful 30-40,000 cps. 16 ohms. HWD
mp.)lifélr = 367, 15%", 112" “Eminently musical; would suggest -

unusual suitabitity for sterco.”—Holt, HIGH FIDELITY 2
Completely factory-built: Walnut or Mahogany. $139.95; 3
* - Blonde, $144.95. »
"“‘0_"'4 % HFS1: Bookshelf Speaker System, complete with fac £
.ﬁ M tory-built cabinet. Jensen 8" woofer, matching Jensen c
4 compression-driver exponential horn tweeter. Smooth =
L " - “" clean bass; crisp extended highs. 70-12,000 cps range 52
y @ @ W Capacity 25 w. 8 chms. HWD: 11" x 23" x ¢°. Viring §  w
@ ._® time 15 min. Price $39.95. .
- IFM TUNER 2
= HFT90: surpasses wired tuners up to 3X Its cost. Pre-
s $ B:oksgel: wired. pre-aligned, temperature-compensated “‘front end’
Monaural Integrated Amplifiers: pra r:;s{s & drift-free. Precision ‘'eye-tronic’’ tuning. Sensitivity
50, 30, 20, and 12-Watt 1.5 uv for 20 db quieting — 6X that of other kit tuners
’(us'ez ior Stereo) Response 20-20,000 cps =1 db. K-follower & multiplex o
outputs. "*One of the best buys you can get in high =
Speaker System HFS2 fidelity kils.s;’ — AUDIQCRAFT KIT REPORT. Kit $39.95*. *
Monaurat Preamplifiers: 36" H x 15%° W x 111" D Wired $65.95°. Cover $3.95.
HF65,
(Claclizlisysteren} EICO, 33-00 Northern Bivd., L.1.C. 1, N. Y, A-:.
| sHOw ME HOW TO SAVE 50% on 60 |
E . | models of top-qualil_y eqlupment as |
ool 0 ees | checked below. Hi-Fi ]
" p ey ”- - | Test Instruments O Ham Gear. I
onaural Power Amplifiers: x . o
60, 50, 35, 30, 22 and 14-watt 1 ﬁen: E]RC%'Z ;-;:Ir:r!ure & name of neighb. I
(use 2 for Stereo) 00 . |
! NAME [
: ADDRESS |
Over 1 MILLION EICO instruments in use throughout the world. i CITY STATE
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ROBERTA PETERS

tapes her own
recordings on

That alone Is not
the reason why
you should use

Here’s why
you should use

It’s the best-engineered tape in the world
...gives you better highs...better lows...
better sound all around! Saves your tape
recorder, too—because the irish FErgro-
SHEEN process results in smoother tape
...tape that can’t sand down your mag-
neticheadsorshed oxide powderinto your
machine. Price? Same as ordinary tape!

/ v &,
ey %,
i A

R
N7 A4

Available wherever quality tape is sold.
ORRadio Industries, Inc., Opelika, Alabama
Metropolitan Opera star Roberta Petersis under the
exclusive management of Hurok Attractions, Inc.
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Let’s gleefully toss out the baby with the
bath. All we have to do is to bring the
stereo speakers right up close together.

Ah—s0 many practical problems can be
solved that way! The closer the speakers,
the less the inconvenience. While we’re at
it, we might as well eat all of our cake
and put the two speaker systems straight
into one cabinet. Wonderful simplification!
Saves the entire cost of a second cabinet
and brings stereo right down to a level
with the ultra-convenient monophonic
phono.

This isn’t fantasy at all. Before my very
eyes, these days, I'm seeing ad after ad
promoting what purports to be sterco in a
one-cabinet form. And here again, the bold-
ness of the manufacturer is measurable by
the degree of actual speaker separation
that he promotes as his “superb, full stereo
realism,” for the living room.

In fact, if you were to go by the news-
paper ads you'd conclude that virtually all
of our fine, new stereo was housed in single
cabinets. You see more pictures of single
boxes than you do of two—because it looks
better, cheaper, simpler. People might be
scared of two—so don’t show them.

The singles are of three sorts, adding
more confusion, (a) single cabinets which
require a second speaker, or speaker-ampli.
fier, discreetly unmentioned or lost in small
type; (b) single cabinets with “complete”
stereo insides, including two speaker sys-
tems, already built-in, and (¢) the same
with optional (wise idea) plugs for attach-
ing an outside second system. (That way,
you might hope to hear stereo).

And to cap all of this, there is a new
utter confusion resulting from our flam-
boyant sales baloney of past years—the
multi-speaker “hi-fi.”

Then, it was “has five speakers” and so
it did, of all sizes, shapes and qualities.
Now, it still has five speakers, or three or
two, but nobody bothers to explain whether
they are all on one channel, or divvied up
between two channels. If it has two speak-
ers, does it have two channels?

Who knows! I've already got into stereo
discussions of no less than monumental con-
fusion with people who start by saying
“But T thought you only needed two speak-
ers and this phonograph has three; so why
do 1 have to get still more?” Qof!

More reaping of crops of confusion, more
birds coming home to roost. It really is a
mess, and the blame goes squarely to past
and present publicity, which aims to sell
but not to instruct. OK, sell away, but at
your own rigk.

Grades of Degradation

Now to be sure, there are grades of
degradation in the picture, and even in this
fine simplification involved in stereo speaker
separation. A little bit of separation, for
goodness’ sake, is better than none at all.
But if T may say so, the grades would seem
mainly to be determined not so mueh by
the maker’s conscience, in respect to stereo
effect, as by the dictates of cabinetry.

Yes, the big de luxe stereo “hi-fis,” $500
or 80, rare old woods, crafted and custom,
nizainage to get a plausible separation, maybe
as great as five feet or even a bit more.
Depends on the cabinet. You don’t measure
the cabinet to fit stereo’s needs, you meas-
ure your stereo to fit the cabinet. And if
you purchase one of these costly behemoths
(shades of C. G. Burke's “eclectic phono-
graph!”) you may thus have most of the
glories of superb (and true) stereo sound,
provided you sit up real close, for a proper
stereo angle. Fine for a small room (though
most of them, of course, go into palatial
living rooms dozens of feet wide and long).

But it’s when we descend to the lower

WWW. amerseasadioRhistery.com

price levels—and to the bulk of presently
advertised home stereo equipment—that
the have-your-cake-and-eat-it boys really go
to town. The lower the price, the smaller
the cabinet, and the narrower the stereo
separation between speakers. Compromisef
The plain fact is that in large numbers of
such machines there is no “compromise” at
all; the speakers are simply mounted wher-
ever the expediency of the moment allows,
no matter how close.

I'll grant that there are many shades of
practicality and quite some degree of legiti-
mate compromise, given the circumstances
—such ingenuities as the swing-out speakers
mounted in the sides of the single cabinet,
for slightly wider separation, or the curved
reflector systems in some high-priced one-
picce units; also the side-door reflectors,
aiming side-mounted speakers forward at a
reasonably wide separation (but not really
nearly enough). These devices and others
not so good tend to help with the basic
scparation problem. Other systems of aux-
iliary speakers do even more, but put them
aside for another discussion.

You are almost shouting at me, by this
time, that obviously the only answer to the
problems of separation is two speaker sys-
tems in separate cabinets. Of course!
Nateh! That's what any senmsible, com-
ponent-minded audiofan will do without a
second thought and it is the only way to
have stereo separation without compromise
at all. It’s relatively cheap, too.

But the home “hi-fi” industry is bound
and set to maintain its traditional forms
through thick and thin (wide and narrow,
I should say) and so it simply has to
produce stereo out of one cabinet, separa-
tion or no. The wish is father to the
thought—TIet’s not and say we did. And the
cxtremes of present non-separated stereo
are something to behold, let alone hear.

It’s so simple. One well-advertised stereo
phonograph now is boasting about its two
self-contained 8-inch speaker systems.
They’re mounted up front in a table cabinet
side by side, angled outward a bit for finer
stereo realism and all that. This is what T
deduce, anyhow, from the ads I’ve studied.
If I have things right, this machine is no
bigger than most ordinary table models—
it s an ordinary table model—and its two
speakers, if in truth they are two-channel,
are separated by perhaps half an inch at
the edges! Their centers are all of nine or
ten inches apart. Some living room stereo!

Now just how you are supposed to hear
the superb stereo sound generated by these
two spenkers the ad doesn’t say. Natch, you
just listen. But, T suggest, if you will put
your nose down on the table about seven
inches in front of the speaker you may get
some of the stereo effect. Or perhaps you’d
do as well if you placed the machine exactly
at a point midway between two blank walls
about five feet apart (say, in a corridor)
and stood at the apex of the reflected
heams. Then you might get a distinet
sensation of stereo separation.

In the average living room, I suspect,
owners of this fine phonograpb, though
they may rejoice in the knowledge that they
are listening to superb stereo sound, will
actually hear none of it. But the darned
thing plays music, after all, and what more
do most people want? They’ll never know
the difference. Or will they? That's the big
question.

Then, to pass on to other featnres, there’s
the advertised stereo phono—I think it’s
the same one—which boasts as a special
stereo feature a separate volume control
for each channel and a separate tone con-
trol. Now I ask you, does this or doesn’t
this render you speechless?

Here our engineers have been sweating
their hearts out for months and months
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Designed to meet the requirements of
every specific space, budget, or decor

problem—and every listening preference...

stereo quickly, easily and inexpensively...using a compact

1 Leading Metropolitan Opera Star Leonard Warren converted to
Stereoflex-2* “add-on” speaker with his University “ Troubadour”

This approach solves many problems for those already possessing a full-range
monophonic system, as well as those planning to buy one now with an eye to stereo
later. Thanks to the exclusive dual voice coil woofer used in all University stereo-
adapted systems, only one such woofer is needed to reproduce the combined bass
below 150 cyclest of both stereo channels. Thus all three models of University
“add-on” speakers provide a perfect match by direct connection to the original
speaker system. Stereoflex-1* is well suited for bookshelf installations. Stereoflex-2,
with its narrow silhouette, makes a fine end table. Model SLC* can be affixed to a
wall or “lite-pole,” its decorative fibreglas housing blending smartly with modern
furnishings. Each can also be used with any brand monophonic system not having
a dual voice coil woofer, by using a University Stereo Adapter Network Model A-1.

offers
four

ways
to
Stereo

FAMOUS MEN OF MUSIC CHOOSE UNIVERSITY

Mischa Elman prefers his stereo

all-in-one . . . he selected the fabulous
TMS-2*, ‘Trimensional’ stereo speaker
that in his words . . .““approaches the
authenticity of concert hall performance.”

4 Internationally famed violinist

A totally integrated single-cabinet system, the
TMS-2 literally adds a third dimension to stereo-
phenic sound...the perception of depth. Designed
to utilize the acoustical properties of the surround-
ing walls of the room, the TMS:2 performs far
beyond the scope of other single-cabinet stereo
speakers. Its ingenious combination of electrical
and acoustical principles permits placement in a
corner or anywhere along a wall...lets you and
any number of friends enjoy exciting stereophonic
sound from almost any position in the room.

Discriminating

mausic lovers may also
enjoy magnificent stereo
by simply connecting

two University “add-on”
stereo speakers to a single
dual voice coil woofer®

in a suitable enclosure

This approach offers great ver-
satility. Since the woofer’s posi-
tion in the room is uncritical
for stereot, it may be installed
wherever most convenient . . . in
a small suitable enclosure, or in
a wall, closet, etc. The two
“add-on” speakers can then be
placed to provide optimum
stereo reproduction, without up-
setting existing room decor.
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Noted maestro Fred Waring chose
a pair of University RRL*

Ultra Linear Response speakers
for his stereo system

When planning his recent cross country
concert tour, Hi Fi Holiday, Fred Waring
turned to University engineers for a com-
pact, quality high fidelity speaker system
that could overcome the acoustical de-
ficiencies of the theatres and auditoriums
in which The Pennsylvanians ‘would be
playing. The performance of the S-11
Ultra Linear Response speakers, main-
stays for the system, proved so outstand-
ing that Mr. Waring chose two.of them
for his own home. Two such identical
speakers are an excellent stereo solution
in rooms where they can be placed in
reasonably symmetrical positions. All
University systems are ideally suited for
this purpose, because they are stereo-
matched in production to within 1 db..

WWW. asknerieantadiahistary. com

W HICH WAY TO STEREO
ISIDEAL FORYOU?

You'll find all the answers in
University’s FREE Informative
guide to high fidelity stereo and
monophonic speaker systems
and components. Here, you'll
find complete information on:

J how to select and place the four
major types of stereo speaker systems...how to
adapt your present monophonic system to stereo. ..
how to choose a monophonic system now for most
efficient conversion to stereo later...how to plan
economical ‘“do-it-yourself” monophonic/stereo
speaker systems. See your dealer today or write Desk
R-. University Loudspeakers, Inc., 80 So. Kensico
Ave., White Plains, N. Y.

*Trademark and Patent Pending.

tBass frequencies below 150 cycles do not contribute
to the stereo effect.
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knight’
created by ALLIED RADIO

advanced design, features, performance and styling
outstanding for superb musical quality
each unit guaranteed for one full year

THE KNIGHT STEREO ENSEMBLE

knight KN734 deluxe 34-watt stereo amplifier

only

$12950

easy terms:
$12.95 down

compare these ‘'royalty of value'’ features:

Full stereophonic and monophonic controls « 17 watts per

stereo channel...34 watts monophonic « Separate bass and treble
controls for each channel « 5 pairs of stereo inputs...input jack
for accessory remote control « DC on all preamp heaters «

Wide range balance control « 3-step foudness contour « Variable
input loading controi for any magnetic cartridge « May be used

as 34 watt add-on with special preamp output « Mar-proof
vinyl-clad metal case...solid aluminum anodized front panel.

knight KN120 deluxe stereo FM-AM tuner

only

$129%0

easy terms:
$12.95 down

order from

Ui Cutar

compare these ‘‘royalty of value'’ features:

Separate FM and AM sections for simultaneous or separate
operation « Dynamic Sideband Reguiation for minimum distortion
of FM « Duai limiters on FM « Tuned RF stage on FM and AM
3-position AM bandwidth switch « Cathode follower multiplex
output jack « Four cathode follower main outputs « Dual
*Microbeam’’ tuning indicators « iliuminated 9" tuning scale;
inertia tuning with advanced flywheei design « High-sensitivity AM
ferrite antenna « Handsome solid aluminum front panel,

gold anodized, with beige leathertone case.

FREE 1959 ALLIED CATALOG

Send for your complete, money-saving guide to the world*s largest

ion of hi-fi and ts. See everything in thriliing
stereo; all the new KNIGHT systems and components; every famous
make line. For everything in hi-fi, for everything in Electronics, get
the 452-.page 1959 ALLIED Catalog. FREE—write for it today.

ALLIED RADIO

100 N. Western Ave., Dept. 17-A9
Chicago 80, lilinois
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trying to manage two stereo signals from
one set of controls; here, all of us critics,
like me, (Aupio, ETC, August 1958, p. 11)
have tried to use dual controls and have
long since given up—and now, this marvel-
ous new phonograph presents us with sepa-
rate volume controls as a special feature!
I swoon at the mere thought.

And for Pete’s sake, just tell me why
anybody would want two separate tone con-
trols, one for each channel? That’s perhaps
the zanijest stereo “feature” of the year.
(Unless, of course, the idea was to use one
tone control to touch up the FM half of
an AM-FM stereo broadcast, degrading the
FM signal to sound like the AM. Could use
it for that.)

DI’ve just had a horrible, ugly thought.
Now T think I know why this phonograph
is built in such a peculiar fashion. Rather
than design a new stereo system, the com-
pany maybe had a bright idea: just mount
two of the old-model phono chassis inside
one cabinet, volume control, tone control
and all. Hook up your stereo cartridge to
both of them and youw’re in business, with
special stereo features—i{wo volume con-
trols, two tone controls. I'll betcha. . . .
Anyhow, it’s a good way to use up surplus
obsolete inventory.

Then there’s the new portable AM-FM
stereo radio system, two units and you can
hold either of them in one hand, by the
looks of them. For a moment, I thought
that the single AM-FM unit was a complete
stereo system; it has two speakers in it,
after all, as well as two separate tuners,
AM and FM. But this manufacturer does
us a service by showing a second picture,
the matching sterco amplifier-speaker unit,
and in between the two is a small drawing
shiowing both units hooked together. Thus
incipient confusion is avoided here, at least
for those who stop to look and read.

I object on principle to only one aspect
of this particular ad—it reads, in part,
“Stereo radio is here. . ..” and on the side
it says “build a home music system around
stereo radio.” Well, maybe this is merely
lopeful thinking. Stereo radio isn’t here
quite yet, I'd say. See last month. Doesn’t
say whether there’s a multiplex outlet in
this unit.

Useful Compromise

Enuf said for the moment. I seem to
have let loose my spleen for this month, at
least. If you want more info of this sort
just open the pages of any magazine or
newspaper. Stereo is everywhere, and mis-
leading confusion goes right along with it,
in every degree from mild to blatant.

T'll only add a few words of special em-
phasis, for fear that I may lead you off
on an unintended track.

I’'m not against compromise in sound re-
production and I'm not against “hi-fi”
home equipment, non-component type, as
such. I won’t use it, nor recommend it, nor
have I in the past; but I think it continues
to have its place, especially in the lower
price brackets, for those who have to have
the simple sort of equipment to please
themselves,

But compromise must be ingenious, con-
structive, honest, useful, if it is to be
legitimate. Much home equipment is legiti-
mately compromised in many ways, under
the circumstances. The line between out-
rageous compromise and legitimate compro-
mise is awfully hard to pin down, and the
same applies to stereo.

No—1I don’t wish to wipe the standard
home equipment off the scene, in favor of
our own components. Impractical, unneces-
sary, impossible.

But I do deplore the extremes of compro-
mise, the extremes of misleading, adver-

(Continued on page 78)
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[J Please send me Free Color
Brochure featuring the new
Grommes Hi-Fi Series.

BY e med
S

The sighing wind . .. the rippling water . . . the roaring surf ... each voice clear
and distinct yet blending into the glorious symphony of the sea. This quality of
living natural sound can be yours to enjoy with High Fidelity by Grommes . ..
the natural tone of each voice . ..each instrument . ..the sparkling clarity and
realistic depth of the live performance . .. high fidelity reproduction at its finest.
Grommes Hi-Fi components are craftsman-designed and assembled with jewel-like
precision . . . built to last for years of musical enjoyment. Beautifully styled in
gleaming gold and white set in leatherette cases.

Visit your Grommes Hi-Fi Dealer . . . see and hear these exciting new Stereo High
Fidelity Amplifiers, Preamplifiers and Tuners.

g/lemm&l_ Div. of Precision Electronics, Inc. Dept. AU-1, 9101 King St., Franklin Park, 111.

Name____

Street City. State
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EDITOR'S REVIEW

OUTLOOK FOR 1959

S WE ENTER the new year, the one important prob-
A lem awaiting solution is that of stereo broad-
casting. That it will come is almost certain—in
what form and when are still up in the air, awaiting
FCC determination. Principal contenders in the stereo
hassle are the systems known as the Crosby and the
Halstead—both using FM multiplex, but in different
manners. We still believe that a compromise would
provide an amicable solution, though the Crosby parti-
sans insist that it would degrade quality or decrease
the stereo service area, or both.

Last month, RCA first and Phileo later made pro-
posals which will undoubtedly further delay any
final determination, although it would seem possible
that whatever is done in the FM/multiplex system
need not be influenced by counter proposals involving
only AM, as the RCA and Philco methods do. We have
no details of the latter system, but RCA’s proposal
suggests the separate use of the two sidebands of an
AM carrier with each modulated by one of the chan-
nels. As presented in the publicity releases, it would
appear that RCA thought this to be a new and radi-
cally novel suggestion. We think differently. As proof,
we quote directly the last item in the EpiTor’s REPORT
in the August, 1951, issue of Aupio ENGINEERING :

‘‘One reader, Milton Sackin, writes to suggest the
use of two channels of transmission to provide stereo-
phonic sound in the home. These two channels could
readily be transmitted over the stations which have
both AM and FM facilities, and listeners with two re-
ceivers and two speakers could then receive sound
which should be more realistic than that from a single
channel.

‘“While the idea is not new—having been tried in
Holland some years ago—we admit to having at-
tempted to ‘‘sell’’ the idea to one of the New York
stations with both outlets. Station agreed, program
producer demurred.

““On the same subject—what is wrong with this
idea? Two separate channels, fed by suitably spaced
microphones, are used to modulate the positive and
negative halves, respectively, of an AM carrier. Ordi-
nary receivers using half-wave diode detectors would
reproduce the output of one channel or the other, but
since the microphones are reasonably close together
there should not be much difference in the resulting
sound. Stereo receivers would have two half-wave de-
tectors, of opposite polarity, followed by separate
audio and speaker systems. Thus no changes would
be required in existing sets unless a listener wanted
the additional advantage of stereo reproduction.

‘“One of the precepts of good engineering is that
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no equipment should be obsoleted by a change of
standards. In view of recent color TV decisions, it
appears that all standard-making agencies are not in
agreement with this precept. We would, however, like
to hear some experimental work on a dual-channel
transmission.’’

As we now know, of course, AM/FM stereo broad-
casting is ‘‘old hat’’ today, and many stations are
doing it on a regular basis. We also know that we
would revise parts of the earlier suggestion relative
to reception of only one channel being satisfactory.
However, any full-wave detector would provide a sum
signal of both channels. Single-sideband transmission
is not impossible, as we know, and we still believe that
both sidebands could be transmitted with separate
modulation on the two halves. Apparently RCA be-
lieves so, too, but we wish the experimental work could
have been started some years ago—by now we would
have stereo broadcasting, even though the FM/multi-
plex system is probably better in quality.

Calbest Electronics has proposed a system in which
only the important stereo range components are trans-
mitted by multiplex, the main channel—as in the
Crosby system—transmitting the ‘‘sum’’ signal. Since
the full audio spectrum is not necessary to establish
direction, according to Calbest, this would permit the
use of narrow-band FM-multiplex for the stereo-in-
formation channel, which would conserve channel
bandwidth. It would seem as though there is consid-
erable merit in this system, and we would like to hear
it in actual engineering tests.

But—and here’s the rub—this means more delay.
Why not allow more experimentation, using all pro-
posed systems? With the necessary availability of re-
ceivers the public could decide, even if the proposing
companies had to provide, say, 1000 receivers at mo
cost for field-trial purposes.

One thing about hi-fi—it is never dull.

THE SPRING SHOWS

This month we have the Rigo show in Minneapolis,
from the 16th to the 18th. In February we have three
—Washington, D.C., San Franecisco, and Los Angeles
—the latter being the largest outside of New York.
Largest in exhibitors, at least, even if not in attend-
ance. We wonder how long this balance will continue.

The Washington show is at the Shoreham Hotel from
February 5-8; San Francisco’s is at the Cow Palace,
February 6-9 (try to get to both of them, huh?) and
Los Angeles’ event is again at the Biltmore Hotel,
February 16-23.
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where quality starts .

and the music begins

Styled by Raymond Spilman

RIGHT at the beginnings of a stereo program ... the principle in-
gredient is quality . .. and, the finest quality is only possible
with the incomparable STANTON Stereo-FLUXVALVE Pickup.

For the music-minded ~The STANTON Model 196 UNIPOISE Arm with integrated Stereo-
FLUXVALVE Pickup employs a precision, single, friction-free bearing which adds gentieness
to quality. Hermetically sealed In lifetime polystyrene, the Model 196 performs in a way no
other pickup can equal. Here for the first time is a pickup with all of the compliance, frequency
response and distortion-free performance for the highest quality music reproduction . .. and, it
is fully compatible for both monophonic and stereophonic microgroove records.

For the technically-minded —Hermetically sealed, it is impervious to alt elements. Exclusive
replaceable "T- GUARD"™ Stylus assembly contains all moving elements and a hign quality .7 mil
diamond with precision polish and contour. Frequency response is flat within 2 db over the
entire stereo recording range. Two batanced outputs for connection to fow mag inputs of all
preamplifiers no need for transformer or gain-stage device. Finger tip stylus pressure adjust-
ment from 1 to 6 grams (recommended pressure is from 1-4 grams). Exclusive built-in magnetic
discriminator uses 4 coil push-pull design—rejects hum and provides better than 20db of inter-
channel separation. Entire assembly weighs only a fraction of conventional tone arms. Simpte
Unl-mount installation employs a single thumbscrew and boit. Prefabricated signal wires.
requires no soldering for normal installations.

Model 196 STANTON UNIPOISE Arm with integrated Stereo-FLUXVALVE
Pickup . $69.85

The STANTON Model 371
Stereo- FLUXVALVE Cartridge

Identical to the Stereo-FLUXVALVE built into the
Model 196 UKIPOISE, the Model 371 is of trus
miniaturé design and can ba instalted into all
tone arms with standard V2"’ mounting centers.
four terminal design provides complats versa-
tility as it can be strapped for 3 and 4 wire
starso systems as well as varlical and lateral
monophonic transcriptions. Ideal for converling
1o stereo, or for new installations. Fully com-
patible, on manophonic records the Sterso-
FLUXVALVE will outperform all other cartridges
except the eriginal FLUXVALVE...on sterso
records it is peerless!

Model 371 STANTON Stereo-
FLUXVALVE Cartridge $29.88

For those who con\ heor\ the diiferénce ™ mue ovaury mon rioeury erosucrs sy

PICKERING & COMPANY, INC,,

Plainview, N. Y.

Have you read "It Takes Two To Sterso™ by Walter 0. Stanton? Revised edition now ready. Address Dept. A19 .for your Fres copy.
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? How to save 77 years

The boy Galileo sat in the sanctuary of

Pisa’s great cathedral, observing the movement

of a lamp which had been set swinging by a

sudden gusty draft. The chain by which it was

suspended from the high ceiling was of such a

length that the arcs decreased but slowly. Strange

thing, though. No matter how far the pendulum

# swung, its movement consumed the same time.
y Galileo made a note of that. The year was 1581.

"- . The old man sat at his writing desk, sixty
years and a thousand disputes later, writing down
a new theory. The regularity of a swinging pen-
dulum might be combined with a spring
mechanism to improve the unreliable clocks of
that day. So Galileo scribbled on, and did nothing
-y more about it. A number of years after his death
; Huygens took the notes and invented the pen-

; . dulum clock. Seventy-seven years had elapsed since the
boy made the observation upon which it was based!

A
e s A [

The creative thinker today still nced not
have a specific use in mind when, by equation or
formula, he branches off from the accepted to the
hitherto unknown. The classic invention of this
decade, the transistor, evolved in the Bell Tele-
phone Laboratories as scientists sought a deeper
understanding of semiconductors. On the other
hand, another great invention, the feedback am-
plifier, came from the acutely creative mind of
one Bell engineer faced with a specific problem.

Current Bell Laboratories activities—in such
arcas as data transmission, radar and submarine
cable development—call for the coordinated
cfforts of all types of thinkers and all types of
approaches. One type complements another.

Today, seventy-seven years would not have
clapsed between the swinging lamp and the
swinging clock pendulum—certainly not at Bell
Labs, where ideas, though not rushed, are care-
fully advanced toward fruitful application in
national defense, industry and communications.
An important part of this harvest is the efficiency
of America’s telephone service, unequalled any-
where else in the world.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

WWW akmerieaniadiahictary com
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Simple Single-Cabinet

Corner Stereo Speaker

The need for two speakers can be a strong deterrent against a stereo installation in very
small rooms. This modification of a common cabinet type gives adequate separation
when the listener cannot be more than about six or eight feet from the loudspeakers.

problem of accommodating two

speakers for stereo listening in a
room in which space is sufficiently at a
premium that such an aecommodation
becomes practically impossible. Several
solutions are, of course, open to the
enterprising audiofan—the simplest be-
ing to eschew stereo at all. The use of
two small speakers in enclosures of a
cubic foot or so rarely gives adequate
sound quality for the discriminating,
albeit circumseribed, listener.

Already one or two manufacturers
have shown speakers which depended
on the reflection of sound from doors
opening at the ends of a eabinet some
five feet wide. When the doors are closed
the eabinet appears to he a simple rec-
tangular affair; with the doors open the
sound comes from two sources with ade-
quate separation for all but the largest
rooms. The originator of this idea seems
to be Bozak, with one such eabinet in the
line. The cover of the December, 1958,
issue of Avpio showed a similar arrange-
ment in a cabinet displayed at several
audio shows by Bell Sound Systems,
although Bozak speakers are also used in
this demonstration unit. The new Uni-
versity “Trimensional” stereo speaker
works on the same lines, although the
doors serve to keep direet sound from
the two mid- and high-frequency systems
from being heard at their relatively close
spacing, and thus restrict the sound to
that which is reflected from the walls.
The University model employs a single
woofer—a two-voice-coil model which
covers the range up to 180 e¢ps, helow
which there is little or no stereo effect
anyhow.

The two-voice-coil speaker is, so far,
exclusively a produet of University, and
while the use of this model would sim-
plify the entire problem, it must be ad-
mitted that many who are interested in
constructing such a speaker enclosure
might just possibly have other speakers
available that would be suitable for the
job at hand. There are some Stentorian
models which have tapped voice coils,
and these could be used if it were possi-
ble to keep the output circuits of the two

MA.\'\' A LISTENER is faced with the
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C. G. McPROUD

amplifiers separate throughout. How-
ever, most systems will have a common
ground, and this is likely to introduce
some problems in phasing the completed
unit.

Our Solution

Having available a corner cabinet
which was of a suitable size for an in-
stallation of this type, we considered the
possibility of using the adjacent walls
as the reflecting media, thus providing
an apparent spacing between the speak-
ers of a somewhat greater dimension
than the actual physical width of the
cabinet itself. The eabinet—a Cabinart
“Rebel 1V”"—measured 21 in. across the
front which is admittedly far from
sufficient separation even if the speakers

Fig. 1. Modified
Rebel IV enclosure
becomes a com-
plete stereo
speaker system in
one cabinet.

WWW. atnerseasadiohistery.com

could be mounted on the edges of the
enclosure. Figure 1 shows the cabinet in
a typical corner, and the drawing in Fig.
2 shows the actual dimensions of the unit.
Figure 3 shows what happens when the
speaker is placed tight up against a
corner, with a separation of 30 in. At a
listening distance of six feet, this gives
the same angular separation as a 6-foot
spacing does at a listening distance of
14, feet. If a slightly wider separation
is desired, the cabinet may be moved ont
from the corner an inch or so, with the
separation increasing 2.8 in. for every
inch outward the enclosure is moved.
The problem now centers around the
choice of speakers, the crossover fre-
quency, and the physical constrnetion of
the unit. Preliminary explorations indi-
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cated that the only speakers that could
be mounted in the grille-covered side
panels of the Cabinart cabinet were those
with a 4-inch dimension from front to
back of the cabinet, which means the
diameter of the speaker. Because of the
demand for speakers with the largest
possible cone area in the least possible
height—without going to some of the
impossible dimensions affected by one
television manufacturer—a& practical
type of speaker is the 4 x 6 in. oval com-
monly used in automobile sets and in
tape recorder cabinets where space is at
a premium. Since a crossover at approxi-
mately 800 eps was contemplated, it was
felt that these would be adequate.

In the woofer department, two 12-in.
cones were selected beeause the cabinet
was already cut for this size of speaker.
Avoiding the extremely efficient—and
more costly—models, Philips 9760M
speakers were chosen as having a fair
compromise with cost and efficiency.
These units are rated at 20 watts con-
tinuous duty, have a voice-coil impedance
of 6 to 8 ohms, and a frequency range of
35 to 18,000 cps. The efficiency is rated
as 7 per cent.

The reason for the consideration of
cfficiency is that most of the small
speakers—particularly those in the 4 x 6
inch category—have efficiencies in the
range of 2 to 4 per cent, and if there
were too much disparity in the efficiencies
of the two units it would be necessary to
pad the woofers down considerably.
There was still some difference even with
the cones selected, but the padding in
the low-frequency section was only about
4 db for balance. For the high-frequency
cones—choosing from the same manu-
facturer—model AD-3460M speakers
were sclected as being of a suitable size
and efficiency.

It is probable that higher efficiency
could have been obtained by the use of a
small horn unit, but any such models that

would have fitted into the space available
had cutoff frequencies in the vicinity of
3000 cps, and while larger horns eould
have been fitted into the ecabinet by
notching and filling in the spaces around
the horns themselves, it appeared to be
a complicated procedure, and certainly
more costly. We were only aiming for a
stereo speaker of good performance, not
a superb one.

Construction

The Cabinart Rebel IV enclosure is
equipped with two grille-covered frames
at the sides to cover the space between
the cabinet proper and the side walls.
The Rebel is essentially a bhass-reflex
unit, with the port taking the form of a
L%-in. slot down the back. Low-frequency
radiation from this slot is then channeled
along the sides of the cabinet, being
reflected in the corner, and reaching the
front at the mouths of the two wedge-
shaped “horns” formed by the walls and
the cabinet sides. The major radiation
from the eone is direct from the front.
Figure 4 shows this slot, and at the same
time shows a pattern of 5/32-in. holes—
175 of them on each side—used in adapt-
ing this cabinet to the friction-loaded
type of encloswre proposed by Good-
man’s engineers and described in June
and July, 1956. These holes were drilled
on one-inch centers covering an area of
6 x 24 inches on each of the side panels.
This treatment reduced the height of the
second peak, around 100 eps, and gave a
smoother response than the original
model when used with the test speaker,
provided most of the slot was covered
up. Note the on-off switch at the upper
left corner of the figure.

The 4 x 6 speakers were mounted on
small “baffles” made from illustration
board (a fairly heavy cardboard used by
artists and sign painters) about 5x7
inches in size, with the oval opening cut
out for the cone area. These baffles were
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Fig. 2. Physical measurements of the
Rebel IV enclosure.

sprayed black before installation, which
was by four sheet metal brackets shaped
so as to hold the front face of the baffle
against the back of the grille eloth. Fig-
ure 4 shows the positioning of one of
the 4x6 speakers—the other heing
mounted on the other side of the cabinet.

Mounted adjacent to the small speak-
ers are two 10-ohm, 10-watt adjustable
resistors which are used to balance the
woofers and tweeters in each channel.
Their location at the side of the cabinet
alongside the tweeters was the result of
a wrong guess—it was expected that, as
is usual with horn tweeters which have
high efficiency, there would be some
necessary padding of the tweeters, and
loeating them in that position made the
wiring simple as well as making the
adjustments convenient of access. How-
ever, it was the woofer which needed
padding in each case, but the loeation is
still good, even if the wiring is more
complicated.

A simple dividing network is employed
with a single inductance and a single
capacitor in each channel, giving a 6-db-
per-octave slope on each side of cross-
over. Against our better judgment we
employed electrolytic capacitors, since
the values were quite high. The complete
eircuit of the electrieal wiring is shown
in Fig. 5. The formulas for capacitance
and inductance are:

R
L_,QT_/‘ and
1

C_2nf1f,

where

R =voice coil impedanee, and

f = crossover frequency

Thus for a 4-ohm tweeter and a cross-

over frequency of 800 eps, the capaci-
tance value is 50 uf; for an 8-ohm woofer
and the same crossover frequency, the
inductance is 1.6 mh. However, better
matching and better balance was ob-
tained by using an inductance of 4 mh
and shunting the woofer with an 8-ohm
resistor, thus working the woofer as a
4-ohm unit. Admittedly this is not an
efficient method of operating, but sub-
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Fig. 4. Mounting of one of the two

tweeters, a 4X6 oval Philips model.

Note pattern of “friction loading’ holes

in the side of the cabinet, and on-off

switch at top of slot, which is covered

over on the inside except for 8 inches
at the bottom.

jective listening proved it to he the
optimum arrangement for these partic-
ular speakers and enclosure.

The dividing network capacitors can
be 50-uf, 25-volt non-polarized units,
Aerovox type NP-PRS. However, these
will not always be found in jobber
stocks and a simpler solution would be
to use dual-common-negative units with
each section having a capacitance equal
to twice the required value (since the
two sections are in series) and using
only the two positive leads for the con-
nections, disregarding the common nega-
tive. Capacitors of this type are rated at
150 volts, and the following numbers are
catalogned: Aerovox PRS, Mallory
2N523, Cornell-Dubilier BBRD-101015.

The 4-mh inductors may he obtained
ready wound from C & M Coils, 3016
Holmes Ave., Huntsville, Alabama—a
newcomer in the field but one which has
been needed for some time. Coils are
available in small increments from .05
mh up to 1 mh, and in .25-mh steps up
tc 12 mh. They are wound of No. 17 wire,
taped, and varnish dipped and baked.
For the real do-it-yourselfer, 4-mh coils
may he wound with 340 turns of No. 17
wire on a form made of wood circles
assembled on a 1Y%e-in. round core 1%
in. in length. The coil forms should be
assembled using brass or aluminum
serews, and only brass or aluminum
serews should be used to mount the
finished coils.
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Final Adjustment

In order to make it possible to phase
the completed speaker, the two channels
are kept entirely separate in the speaker
itself—using a four-terminal connection
strip for the leads from the amplifier.
Dual-channel amplifiers will have a
common ground for both outputs, and
even if separate amplifiers are used it
is likely that there will be some point in
the system where the grounding will
firmly establish the phasing of the out-
put circuits. Once the polarity of the
speakers is determined, two of the four
terminals ean be connected together, and
so a 3-wire connecting cable may be used
to the amplifier. Phasing between woofer
and tweeter in each channel is equally
inportant, and is best done by putting
an 800-cps tone on each channel sep-
arately and as the ear is moved from in
front of the woofer to the tweeter there
should be a continuous sound, with no
null in between. When this condition
obtains, the woofer and tweeter are in
phase and should be connected perma-
nently.

After each section is phased and the
variable resistor adjusted for balance
between lows and highs, both sections
may be connected to the amplifiers and
the stereo phasing checked. Feed a tone
of about 500 cps to both ehannels in
phase—preferably from a monophonic
test record so as to be sure of the phas-
ing of the source—and again move the
ear, this time from in front of one of the
woofers to the front of the other at a

cabinet bafle. The tone should again
appear to be continuous as the ear is
moved. If the speakers are out of phase
there will be a null between them.

Once the phasing is completed the
speaker is ready for use. Placed in a
corner ahout 1 inch from the two ad-
jacent walls, there will he a separation of
approximately three feet, which is pass-
able for listening at distances of not
over six feet. The highs bounce off the
adjacent walls and establish the stereo
separation; the lows come from the
center, since they emanate directly from
the front of the cabinet with one woofer
directly above the other. As a second
stereo speaker system we have found this
to be quite satisfactory, and while not
comparing too favorably with a spacing
of 8 to 12 feet, it must he remembered
that the original specification was that
the unit was to be used for close-up
listening. Over-all quality is excellent.

Many enclosure types can be modified
in a similar manner, and those with
wider fronts will give improved separa-
tion. Suggested speakers of this type are
the Electro-Voice Regency and Empire
models, University Troubadour, and
others of similar physical design. These,
however, require cutting into the wood
sides to install the tweeters, and would
necessitate some means of covering up
the openings.

This modification is not claimed to he
the ultimate in stereo speakers, but it is
believed that for its limited application
it does give the effect desired with a

distance of ahout three inches from the minimum of space requirement. B
50 yf, 25-v.
NON-POLARIZED
f 1( TWEETER
m PHILIPS
OPTIONAL AD3440 M
TYPES
(See Text) 4 mh
£ LIA 3
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— > °S PHILIPS
2 g 9760 M
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i
C 100 1004
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AD3460 M
INPUT
TERMINAL
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/HO0 3
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Fig. 5. Wiring of stereo speaker showing two di\lliding networks, balancing resistor,
and on-off switch, which is reached from over the top of the cabinet.
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Direct-Reading Damping-
Factor Meter

W. H. ANDERSON*

The importance of damping factor to modern amplifier design makes it desirable
to simplify the measurement of this parameter at any frequency and at a wide va-
riety of nominal impedances. The author describes an instrument which will do this,

vice is an elusive quantity to measure

because we can generally only ascer-
tain it indirectly as the quotient of the
voltage change over the current change
when the load is altered in some known
manner. The inaccessible internal voltage
generator is assumed to have a constant
EMF. In the case of an audio amplifier,
the load disturbance may react signifi-
cantly on the internally generated
voltage and doubts will be cast on the
final results. This is particularly true in
low-source-resistance units where small
changes in load resistance do not suffice
to give readable changes in load voltage
and/or current and (perhaps in des-
peration) the load is taken from open
circuit down to a value that will produce
half the open circuit voltage. This latter
value may be a fraction of an ohm
which is far from a normal load.

If we quite arbitrarily take ten per
cent (in the same general order as the
speaker impedance change with fre-
quency) as the maximum load change
permissible, the reaction on the amplifier
should not be excessive. On the basis of
this assumption, a meter has been de-
veloped that will indieate the damping
factor directly.

Noting Fig. 1, and taking a 4-ohm load
case as an example, the VI'VM can be
adjusted to a full-scale sensitivity of
0.25 volts. The VIVM seale may be
calibrated on a power basis with full

* 484 Church St., Apt. 416, Toronto 5,
Ont., Canada.

T}m INTERNAL RESISTANCE of any de-
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Fig. 1. Basic initial circuit based on the
author’s article in the September, 1958,
issve.
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Fig. 2. Second step in measurement of
damping factor involves changing of
load by 10 per cent from nominal value.

scale at 1 watt, If the load is now
changed to 3.6 ohms total as shown in
Fig. 2, the total current will likely rise
and the voltmeter across the 0.5-ohm
resistor will also show greater deflection.
If, however, we simultaneously shift the
VTVM to a voltage dividing ecireuit as
shown in Fig. 2, we could force the
meter indieation to be the same as before.
If the source resistance were zero, the
voltage across the 0.5-ohm resistor would
rise to 10/9 its former value and, if R,
were 10K and R, 90K, a full-scale
VTVM indication would just be regained
by having the R, armn at its bottom
position. At the other extreme, were the
source resistance infinite, no change in
load current would occur and R, would
be at the top to give full scale indication.
The dial on R, can thcrefore be cali-
brated in terms of internal resistance of
the amplifier feeding the 4-ohm load.
While the argument so far has been
based on full-scale indications, it follows
that all it is neeessary to do is to make
the voltmeter indications the same by
adjusting R, when the decrement of load
resistance is taken. Of course the VIVM
scale may be calibrated in power units to
a high degree of accuracy thus increcasing
the utility of the instrument.

These measurements ean be conducted
on whatever frequeney component can
he transmitted through the amplifier. At
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high frequencies, the internal resistance
may indeed be an internal impedanee but
comparative checks will still be of value.

To make the instrument as flexible as
possible, three additional terminations—
8, 16, and 500 ohms are available. These
have suitable voltage divisions so that
0.25 volt appears at the VTVM for a
1-watt amplifier output. When more
than one load-resistance range is fitted,
it is obvious that calibration in terms of
internal resistanee is no longer practical.
Instead, the proportion R4/ Rinternat=
Damping Factor is both more convenient
and is in line with current terminology.

One watt full scale would clearly be
inadequate to handle many amplifiers.
Two more scales were added—10 watts
and 100 watts full scale. This entails the
use of quite husky resistors for the load
and since the target accuracy for these
items is 0.1 per cent poses quite a pro-
curement problemn.

The mathematical details of this ap-
proach to the problem are gathered to-
gether in an appendix and it is there
shown that the damping factor obtained
by this method is not a function of the
particular load impedance used or what
proportion of it is used. This simplifies
the general design since only one meas-
urement apparatus is required regardless
of the number of different terminal
resistances and power levels it is decided
to accommodate.

Construction

Figure 3 is a schematic of the entire
unit. Some small changes in expected
values perhaps merit mentioning. On the
500-ohm position, the shunting of the
power switch network on the 5.6-ohm
resistor is significant, necessitating it
being raised to the value shown. Simi-
larly the R, -~ R, network tends to load
the power switch network on the 10-watt
position demanding small changes in R,
and R;.

Apart from the load resistors, the de-
viee consists of a 12ATU7 in a conven-
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SEE TEXT FOR DETAILS OF Rj AND R3.
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tional VIVM circuit with a full-wave
rectifier to a 50 microampere meter.
This will indicate power on S, (function
switch) position one. On function switch
position two, the 12AU7 acts as a normal
amplifier driving another 12AU7 (two
halves paralleled) which in turn feeds a
full-wave rectifier with variable delay
voltage controlled by R,. R, is then set
so that the microammeter indicates any
convenient value—generally half scale.
(Note: The schematic shows a 6BJS,
which incorporates a triode & two sepa-
rate diodes.)

‘When the function switch is moved to
position three, the 10 per cent decrement
is taken on the load and the grid of the
first 12AU7 is switched to the arm of R,.
R, is then varied to yield the same micro-

Fig. 4. Relative spacing of damping fac-
tor indications on meter dioal.
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g. 3. Completefichematic of direct-reading damping-factar meter.

ammeter indication as before—this im-
plies the same voltage to the amplifier as
before—and the damping factor can be
read off the R, dial.

The heart of the system lies in the
selection of R, and R,. The appendix
shows that the Damping Factor= (1-
K)/K where K is the fraction of R,
that is below the arm. A few calculations
on this basis indicated that, for reason-
able dial spacings on R, a log tapered
potentiometer must be used. Further re-
flection indicated that it is not necessary
to have DF = %@ on the scale and that it
might ease the scale crowding to have
the highest reading in the order of 100
which is adequate for most situations.
Infinity will be suppressed if R, is
more than nine times R,. In the proto-
type unit, B, measures 89,980 ohms and
R, is 9850 ohms. To keep in line with the
mathematical development, it is neces-
sary to imagine that R, is one-tenth the
sum of B, and R, = 9983 ohms and R, is
the balance, or 89,847 ohms. For a
damping factor of 2, K =14, or the re-
sistance between arm and ground (rest

WWW amerazanadiahietary com

of circuit disconnected) will be (9983/3)
+89,847 = 93,175 ohms. On this basis,
the instrument was calibrated. The rela-
tive dial spacings have been put into a
straight line in Fig. 4 to give an idea of
the dial resolution.

Figure 5 shows the damping factors as
read from this meter at various power
levels on a good commercial Class AB
amplifier with voltage feedback. While
these were taken at 1000 cps., the factors
at 30 and 20,000 cps. are only fraction-
ally smaller. The drop of damping factor
when the amplifier goes from Class A to
AB to B is clearly evident. This ampli-
fier also has facilities to switch in nega-
tive current feedback if desired. The
expected sharp drop in damping faector
is quite obvious.

Early Developments

It might be worthwhile to mention
several schemes that were tried and later
abandoned in the development of this
meter. Initially, it was thought that the
VTVM (power meter) alone would be
adequate to enable “matching” of the
voltages. The changes of voltage were
found to be so small for 10 per cent
change in load resistance that the settings
of R, were much too sloppy. Had this
simple arrangement been satisfactory, it
would have been possible to carry out
the original intention of using electronic
readout by switching R, and R, into a
bridge operated from 60-cps a.c. and
then use the VIVM to read out the
position of R, as a damping factor.
Later when it was found necessary to go
to more elaborate means of voltage
comparison, it was reluctantly decided
to use a hand-calibrated dial on R,.

When searching for a very sensitive
voltage-change meter, the infinite impe-
dance detector came to mind. This had
to be abandoned for two reasons hoth
associated with noise. To keep the grid
noise down to a reasonable value, it was
necessary to change from resistance-
capacitance to transformer coupling to
the detector. Even then the noise from
the amplifier under test masked the

(Continued on page 77)
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Transistorized Remote-
Broadcast Amplifier

C. M. EDMONDS*

Simplifying the design and physical construction of a transistor amplifier provides an
ideal remote unit for sport announcing and other single-microphone applications.

& SUPPOSE that every day in this
Wcountry some manager or super-
visor turns to an engineer and
says, “Design an electronic widgit that
frumples every twenty minutes.” And
the engineer does. This remote amplifier
didn’t happen that way. The story has
two parts. Both started nearly four
years ago. The first part concerns Dr.
John Vietoreen (who founded the Vie-
toreen Instrument Company of Cleve-
- land, Ohio. Dr. Victoreen decide to build
the best possible hearing aid. He formed
a small group of technical men to work
up a new hearing aid, to do it from
serateh, to do it with transistors, and
above all, to have a really good fre-
quency response from microphone to ear
button. It may jar a few of the high-
fidelity engineers who read Avunio to
know that the research group of Vieon
(the new company was formally Vieon
Instrument  Company of Colorado
Springs) found nothing manufactured
in this country at that time that had
less than 10 per cent distortion at, say,

* Radio Station KCMS, Manitou Springs,
Colorado.

Fig. 1.
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800 eps at a 1-milliwatt output. At that
time the average over-all iesponse (with
controlled response in the microphone
and buttons) was from 500 to possibly
2500 eps. Thus Viecon had a velatively
simple job in establishing its design pa-
rameters. They were, essentially: a flat
amplifier from 70 to 15,000 ¢ps, and less
than 3 per cent distortion at 10 mw
output. The result is the six transistor
amplifier shown in the attached draw-
ing. Microphones and ear buttons proved
to he much more of a problem. The best
small mierophone at that time was the
erystal. It offered the widest frequency
range, but was the most difficult to mateh
to a transistor imput. This particular

Transistorized remote amplifier, monitor earphone, and microphone and
case all add up to a single pocketful.

WWW ammerieaniadiahictary com

problem at Viecon was compromised by
using four ecrystal microphones, con-
nected in parallel across the input stage.

The ear button is a research project
all its own. Some of the hearing aid
manufacturers used buttons with reso-
nanece as high as 20 db at 1000 cps to
get over-all high efficiency. Vicon finally
settled upon the Danavox unit. This but-
ton, in the damped model, has a reason-
ably good response from 50 through
4000 cps.

At about the same time KCMS was
adding AM to its facilities. We were
planning to do a number of sporting
events from Manitou Springs High
School. This ineluded some traveling to
other schools in the league. It should be
noted here that in Colorado very small
school systems are the rule, not the ex-
ception. The high schools in our league
average an enrollment of several hun-
dred. These small school systems are
lucky to have a football field; bleachers
are extremely rare, never more than two
sections; and press boxes (with or with-
out power) are dreams of the journalism
student’s forthcoming college days. Thus
we needed a light battery-operated am-
plifier and a short announcer. The an-
nouncer had to be short so as not to ob-
struet the view as he ran up and down
the side lines calling the plays. The am-
plifier had to be low in microphonies
because of the enforeced activity de-
scribed in the preceding sentence. This
effectively ruled out the small battery
tubes. What were the possibilities of
transistors? Then we remembered that
during our under-graduate days we had
worked with Bill Holmgren, now Chief
ingineer of Vieon. We talked with Bill

AUDIO e JANUARY, 1959
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about the possibility of modifying the
ahove deseribed hearing aid to broadeast
work. Bill supplied us with a model
damaged in shipping to try omt. Thus
began a year of development work, the
photos and drawing being the final re-
sult. The first attempt was to use the
amplifier “as is.”” This had the push-pull
output transistors with the collector
voltage fed by two resistors. This worked
very nicely around Manitou Springs. We
tried it on our city council broadeasts.
1t produced some of the most intelligent
sound we have ever done, and the aver-
age level of 1 milliwatt was adequnate
for local work. We found two objections
to this, however. First, the average an-
nouncer felt silly holding out a case the
size of a king-size pack of cigarettes for
people to talk into during an interview.
Second, the 1 milliwatt was satisfactory
for local work, but Toll Test usnally
asked for more level on the out-of-town
games. So the first major modifications
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Fig. 3. Distortion of amplifier is suffi-
ciently low for any voice application.

were to remove the four crystal miero-
phones. This space was used to install
a UTC output transformer. This raised
the output to an easy plus 12 VU. It
permitted a small pad to he placed be-
tween the output transformer and the
line. The use of the external low-imped-
ance microphone permitted the input
stage to work at high efficiency. Figure
1 shows the final appearance of the unit
—externally. Suddenly we had gain to
burn. This was a problem. We would
set the announcer up, turn him and the
amplifier on, work into a dummy load
with a VU meter, get everything set and
send him on his way—only to have him
nudge the gain control and be lost or
horribly distorted. This brought about
modification number three. We rvan feed-
hack from the output to the top of the
gain control. Selectively we reduced the
over-all gain of the amplifier to a point
that only a really hot microphone and
a loud hellow would overload if wide
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Fig. 4. Complete schematic of remote amplifier. Distortion is less than 2 per cent at
+ 12 dbm output, and noise is — 120 db. All transistors are RCA 2N105's.

open, It also made a great improvement
in the response, Fig. 2, and the distor-
tion-—less than 1 per cent from 50 to
15,000 eps, Fig. 3. Most of the improve-
ment was on the low end. The feedback
level selected works ont in such a manner
that a WE Salt Shaker, an RCA Jr.
Velocity (incidently, the input of about
2000 ohms is high enough that it does
not load a JV) or most of the modern
low-impedance jobs produee a nice 0-VU
level with an average announcer at 2
mid-point gain setting.

The earphone was too good for 0-VU
ontput, however; it fairly rattled a nor-
mal person’s ear. So we added a resistor
to bring it down to a eommfortable level.
An unexpected pleasant result was the

rising characteristie, It helped to under-
stand the studio on “cue” in noisy re-
mote areas. The little light bulb—a GE
snrgical lamp—to test the batteries was
an original idea of Vieon. It’s quite sim-
ple and most effective. Normal battery
life is 200 hours plus; normal cost of
hatteries is $2.00 list. This figures out
to around one cent per hour.

Another difficulty turned up during
the fall. When the sun drops behind the
Roekies in November in Colorado, the
temperature will drop as much as 30°
in an hour. This happened . . . and we
were on the receiving end of a game
from our home field. We grabbed our
second amplifier and drove down to the
field. It worked for about fifteen minutes

Fig. 5. Completed amplifier with some of the component parts shown separately.

WWW. atnerseasadiohistery.com
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Fig. 6. Interior view of amplifier.

and then it too had 10 per cent distortion
(or more). Bill then installed the sccond
thermistor to help overcome this, but
if you build one of these units, keep it in
the shirt pocket on cold days, and on
days the temperature rises over 110—
well, that’s our next research problem. In
the next paragraphs you will find a
complete technical description of the op-
eration. We would like to thank KOA-
AM-TV of Denver and the other Colo-
rado Broadcasters who helped with field
tests. Collins Radio, too, has assisted.

Theory of Operation

The amplifier consists of six selected
transistors in the circuit shown in Fig.
4. The first stage is operated as a class
A amplifier. It has a thermistor in the
cathode for temperature stabilization.
When a balanced low-impedance input
is used, the signal is impressed on the
base through a 2-uf capacitor (isolation
of dc) and the emitter. When an un-
balanced high-impedance input is used,

Battery compartment is at right.

the signal is impressed through the 2-uf
capacitor and ground, so the first stage
is then operating as an emitter follower
with an input impedance of approxi-
mately 250 K ohms. This explains the
note as to why the black wire must not
be grounded. It would short the emitter
to ground or no bias condition. The gain
for the balanced input is approximately
10 db higher than for the unbalanced
condition. The output of the first stage
is coupled from the emitter to the second
stage by another 2-uf capacitor. The
second stage operates as Class A, with
emitter degencration as does the third
stage which is coupled conventionally to
the phase-splitter stage. Negative feed-
back, from two balancing resistors across
the output transformer, is introduced to
the top of the gain control at the input
of the third stage. The phase splitter has
a thermistor as a part of the emitter
circuit to ground. The voltage drop
across this thermistor is the bias for the
final stage, which operates in Class B.

Fig. 7. Details of the two printed-circuit sections which are mounted back to back.
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Again the themistor is for temperature
compensation. The two crystal diodes
serve to prevent the coupling capacitors
from charging during the positive un-
wanted half of the signal. The volume
to the earphone is reduced by the 5600-
ohm resistor to give a comfortable level
at + 6 VU output. The earphone is manu-
factured by Danavox Company of Den-
mark, is magnetic, and has a reasonably
good response from 50 through 4000 cps.
The resistor causes a somewhat rising
characteristic. The amplifier will operate
with less than 2 per cent distortion at
+12 VU. The distortion will rise rapidly
at temperatures below 32° F or above
110° F. It is suggested that the amplifier
be worn on an inside shirt pocket in
freezing weather.

Operation

. Turn edge of amplifier with volume
control up. Press button below volume
control. If light glows inside hole, bat-
teries have 12 or more useful life hours.
Connect microphone, adjust gain control
for comparable volume to regular tele-
phone. This will deliver an average of
+6 VU to the phone line. (With most
microphones this level is with the red
dot by the button.) The amplifier will
work with any microphone from 30 ohms
through high impecdance. For low-im-
pedance mikes, connect the white wire
to pin 2 of Amphenol or Cannon plug,
black wire to pin 3, and shield to pin 1.
Do not ground black wire to shield. For
high-impedance mikes, connect white
wire to center conductor and shield to
outer conductor shield. Tape black wirc
so it is not connected to anything. Con-
nect telephone line to two outside ter-
minals (note that they are insulated from
case with red fibre washers). Ground
may be used but it is not required.

Construction

Figure 5, 6, and 7 show the internal
arrangement of the amplifier. The two
printed circuit boards are mounted back
to back, spaced apart about 14 in. The
numbered terminals indicate microphone
input conncctions. The rough symbols
for batteries indicate the polarity in
which the four units should be placed.

Conclusion

Several ycars ago we had the privilege
of writing for this magazine. We con-
cluded our article with a note that we
would be pleased to answer any corre-
spondence. Many engineers across the
country dropped us notes with fine sug-
gestions and ideas. We would like to
end this article the same way. Between
Vicon’s Bill Holimgren and the author,
we will try to answer your letters. X
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New High Fidelity Loudspeaker

%k
Enclosure

DR. W. ]. D. VAN DIJCK**

A modification of the “organ pipe” type of radiator results in wide-band
performance and good low-frequency reproduction from 8-inch speakers
without the resonant peaks which usually accompany this type of enclosure.

T IS GENERALLY KNOWN that a good
loudspeaker enclosure must enable the
speaker to radiate sound energy

equally well over the whole audio-fre-
quency range. This implies that the en-
closure be so designed that it has several
particular properties: the enclosure
should depress the natural resonant fre-
quency of the speaker which exists, usu-
ally, at about 50 or 60 cps, in order to
remove the “boomy” low-frequency re-
sponse and the consequent deterioration
of the transient response of the speaker;
the enclosure should handle the back
radiation from the speaker cone in a
manner which avoids destructive inter-
ference with the forward radiation, es-
pecially at the lower frequencies; and
the enclosure should add no resonances
of its own in the audio-frequency range.
It is also known that a more realistic
concert-hall effect will result if the re-
produced sound is made to approach
the listener from a broad front, as in the
original concert performance. This ef-
fect can be obtained by using two or
more spaced loudspeakers, driven in
phase with each other. What is not so
well-known, however, is that the sound
wave should approach the listener as if
it emanated from a slightly elevated
source. In a concert hall the normal to
the sound front tends to dip into the

* U. S. Patent 2,810,448.
** The Hague, Netherlands.
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absorbing audience, so that the sound
emanates from an elevated virtual source,
and this effect is usually enhanced by
the reflection characteristics of the back
wall of the concert stage. To obtain this
effect in a home, therefore, the loud-
speaker should be mounted at a moderate
elevation above the listener’s level, with
the speaker axis tilted downwards
slightly. A further benefit from this
type of mounting is that there will be
no obstructions between the loudspeaker
and the listener, hence the high fre-
quencies which radiate as straight beams
from the speaker cannot be blocked by
furniture or by other listeners; in many
installations where the loudspeaker is

Fig. 1. Two of
the author's en-
closures mounted
on & wall in a po-
sition which would
be svitable for
stereo.
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placed near the floor, shadow zones for
the high frequencies exist which make
the high-frequency performance of
otherwise high-fidelity equipment com-
pletely illusory.

The conventional type of loudspeaker
enclosure would be too large and too dis-
figuring to the average room if it were
used in a manner which would satisfy
all of these conditions, especially if the
feature of multiple sources were desired.
A study was therefore made of the pos-
sible types of smaller enclosures which
would be satisfactory, and which could,
in addition, be inexpensively and easily
constructed. This study revealed that a
small enclosure, whose fundamental res-
onance could be made to coincide with
that of the loudspeaker cone, a radiating
cross section about the same as the loud-
speaker and whose volume could be
closely coupled acoustically to the
speaker, appeared to be the straight
closed organ pipe. Although the general
mathematical problem of computing the
minimum volume for an enclosure of
specified properties is extremely diffi-
cult, calculations made for different con-
structions of same resonant frequency
and radiating cross section indicated
that the closed organ pipe is the smallest
enclosure or, at least, very close to the
smallest enclosure possible.

The straight organ pipe requires some

(Continued on page 69)
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Magnetic Counter—an Essential

Component

JOHN E. TURNER®

Although somewhat more complicated than the use of a simple elapsed-time meter,
many constructors will have many of the parts for this type of device in the “junk
box” and will enjoy working out the details of construction indicated by the author,

ERIOUS AUDIOFANS almost invariably

employ diamond styli in their music

systems and, although their lon-
gevity is far greater than that of any
other material known to the art, diamond
needles do eventually develop flats which
can damage the intricate pattern of
grooves on LP records. The life of a
diamond stylus is variable, depending
on the quality of the material and the
degree to which it has been polished.
Estimates vary from 800 to 2000 hours;
however, 1000 hours seems to he a good
average.

It is recommended that styli be ex-
amined at approximately half-life and
again at expected time of replacement.
This, at once, presents the formidable
problem of knowing just how long the
stylus has been used. Most persons ean-
not rely on their memories to maintain
a cumulative reecord of playing time,
hence the need arises for the develop-
ment of a suitable mechanical system to
record this data. The primary requisites
of such a mechanism are: 1) accuraey,
2) reliability, 3) econvenience, and 4) no
effeet on the normal function of the
music system.

* Box 513, Botse, Idaho.

Fig. 2. Top view
of turntable
showing fiush
mounting of
counter.

The counter descrihed below is the
culmination of nearly two-years’ de-
velopment and testing and ineorporates
all the aforementioned requirements.
The unit counts each record side as it
is played and cumulative playing time
is caleulated by simply assigning an
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Fig. 1. Complete schematic of photo-relay circuit.
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arbitrary value, 30 minutes, to each side.
The playing time of most dises is well
within the 30-minute period, thus allow-
ing a safety factor.

The device illustrated in the accom-
panying photographs is specifically de-
signed to operate with a Ferranti arm,
but with some modifications can be
adapted to function with most com-
mercially available transeription arms.
Although not attempted, it is conceiva-
ble that this counter mechanism can be
used with an automatic changer, if de-
sired. Because changers tend to he of
more rugged construction they lend
themselves better to a design involving
a direct mechanical linkage, and possibly
the photo-relay may be dispensed with.
The purpose of this discussion will be
to describe the installation illustrated
in rather general terms and leave spe-
cific applications up to the ingenuity of
the individual audiofan.

The counter installation consists of
three main components: 1) magnetic
counter, 2) photo-relay, and 3) mechan-
ical linkage between the arm and relay.
A complete list of all parts and eom-
pouents is included at the end of the
artiele for the convenience of the reader.

AUDIO e JANUARY, 1959
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Fig. 3. Bottom view of mounting board

showing mechanical linkage between

photo relay and base of transcription
arm.

This is, of course, subjeet to change de-
pending on the design of the specifie in-
stallation.

The magnetie counter should be of the
reset type, for obvious reasons, and
should have a minimum of four places.
The eomponent illustrated, it may be
observed, has six figures. It was pur-
chased for reasons of economy; this unit
is standard and counters with, for ex-
ample, only four figures are made only
on special order and naturally the addi-
tional cost would be prohibitive unless
one were purchasing a sizable number
of units.

Description

The photo-relay mechanism is of the
conventional type which is aetivated by
an increase in illumination. A brief
analysis of the schematic (Fig. 1) shows
that when light strikes the eathode of
the photo-tube the current flow causes
a voltage drop across R, and this in turn
drives the grid of the relay tube (Type
2050) positive. The relay tube thereby
becomes conductive and actuates the re-
lay. If the resistance of the relay is not
high enough it may be neeessary to place
a resistor in series with the relay and
line voltage. The magnitude of this must
be determined experimentally, hut
should be of such value so that the re-
sultant current flow will not exceed
either the rated output of the relay tube
or the capacity of the relay mechanism.
Occasionally it may bhe necessary to shunt
the relay with a capacitor (1-5 nf) to
prevent ehatter. The values presented on
the schematic will provide satisfaetory
operation under normal eircumstances.
The potentiometer, R,, permits eritieal
adjustment of the relay mechanism. This
is in addition to the coarse adjustment
provided by the design of the mechan-
ical linkage. All this will be explained
later.

All components, with the exeeption of
the eounter itself, may be mounted on
a standard aluminum chassis (5" x 77/ x

AUDIO e JANUARY, 1959

27y providing an orderly and compact
arrangement.

A 927 phototube was selected for
this installation, in spite of the fact that
it is designed primarily for sound repro-
duction work. The low anode current
may be cited as its greatest disadvantage,
as the adjustment of cireuit values is
perhaps rendered somewhat more diffi-
cult. Its advantages, on the other hand,
are several: 1) low cost, 2) low voltage
requirements, 3) good sensitivity, and
4) directional characteristies. 1t works
very nicely with the illumination pro-
vided by a 6-volt hulb drawing only
0.25 amps.

Construction

A departure from conventional chassis
layout will be noted in that the filament
transformer is mounted inside. Normally
this location would be frowned on as the
usual position on top of the chassis
favors heat dissipation. It was desira-

[

Fig. 4. Construction of shutter mechanism
is illustrated by external view of photo-
relay chassis.

ble, in this instance, to place the trans-
former inside so that the chassis might
function as a shield to reduce hum
pickup in installations where the leads
to the arm are particularly sensitive to
stray magnetic flux. This is typical of
pickups which deliver a low-level out-
put and is illustrated by the Ferranti
unit. Thorough testing indicated that
heating is not a problem with a 6.3 volt
transformer since the load is compara-
tively small.

The selection and construction of com-
ponents, thus far, is quite routine. The
design of the mechanical linkage, in
contrast, will require more thought and
ingenuity, but will be an interesting
challenge to the experimenter. A brief
discussion of the mechanism illustrated
will outline the general principles in-
volved and may provoke an inspiration
which could be a deeided improvement
over the present system.

The fundamental considerations in
the design of this linkage are two-fold:
1) it should be as light as possible so
as not to interfere with the tracking of
the arm, and 2) it should convey ac-
curately the motion of the arm to the
relay. The resultant mechanism consists

WWW amerazanadiahietary com

of 1) the extension rod assembly, 2) the
pedestal assembly, and 3) the shutter
assembly. The extension rod and pedestal
are machined from IIRS; the bearing
is the lower portion of a steel darning
needle; and the shutter assembly is nade
of brass. These materials were selected
beeause they are readily obtainable and
easy to machine, cut, form and solder.
Naturally, other materials will be en-
tirely satisfactory if the mechanic has
the means to work them.

The pedestal is drilled to veceive the
“needle” bearing with a clearance of ap-
proximately .005 to .010 in. It must he
emphasized that the shutter assembly
should be adequately supported, pre-
cisely halanced, and yet free to move at
the slightest pressure from the arm. If
these features are carefully observed,
the interference of the shutter mecha-
nism with the tracking will be negligible,
in fact non-existent!

The shutter assembly is equipped with
a yoke designed to engage the tang at
the base of the Ferranti arm. It will be
noted that the yoke is wide enough so
that the arm fits rather loosely, so to
speak. Nevertheless, as the arm tracks
across the reeord, it contacts one side of
the yoke and positively eonveys its lat-
eral motion to the shutter. When the arm
is returned to its resting position the
tang contaets the opposite side of the
yoke and eloses the shutter. It is im-
perative that the linkage at the yoke be
rather loose so that the arm tang does
not become wedged when the arm reaches
its extreme position at the inside of the
record. The “needle” bearing reduces
frietion to a minimum and the force re-
quired to move the shutter is negligible.
(Actually, the force required at the
stylus is even less since the arm fune-
tions as a first class lever with a decided
mechanieal advantage.)

Mounting and Adjustment

When all components have been con-
structed and assembled, the completed
ehassis is mounted beneath the motor
board so that the shutter yoke engages

(Continued on page 60)

Fig. 5. Interior view of chassis empha-
sizes compact arrangement of com-
ponents.
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The Purple Cow

). C. WITHERSPOON?*

Every so often one encounters an amplifier which has been built by its designer with little regard
for cost, but with the sole aim of creating the finest unit possible. Some of the design features
in this example should be studied for their value in other applications aside from the over-all unit.

OOKS “FUNNY,” DOESN’T IT? It +4s
“funny”! How can one expect good
high-frequency response with the

4.7-megohm resistor for the plate load
on the pentode section of the 6U8% That
is a story of some length. The circuit
under discussion is that of the “starved”
amplifier, and is the first-stage section
of this unit.

It should be noted from Fig. 1 that
the circuit operates in an unconventional
manner. The pentode is starved for plate
current and receives but little screen po-
tential. The writer has used the old 6SJ7
tubes under similar operating conditions
and obtained made-good gains of 3500
to 4500.

The plate of the pentode is directly
coupled to the grid of the triode which
is connected as a cathode follower. With
this arrangement there is no Miller effect
to add to the shunt plate-load reactance
across the plate resistor for the pentode.
This results in pushing out the high-fre-
quency response of the combination far
beyond what one might expect.

The output signal of the triode is in
phase with the signal in the plate circuit
of the pentode and therefore the pen-
tode screen receives degenerative signal
from the tap on the follower load re-
sistor. Positive screen-grid operating po-
tential is also obtained from the same
tap. The extremely high gain of the com-
posite tube is thus “plowed back”
through the screen, trading gain for
stability, wide-band performance and
low over-all distortion. The composite
tube envelope delivers a made-good gain
of 100 and is only down 3 db at 40 kilo-
cycles. Constructed as shown, this stage
contributes almost no hum to the over-
all output at full volume.

The stage was designed to make up
for the high insertion loss experienced
when using the IRC level control for
Fletcher-Munson compensation. This
loss at the mid frequencies is about 40
db. The maker of the control states
that an amplifier operating without the
control must have sufficient over-all gain
so that eomfortable room volume is ob-
tained from a setting of the volume con-
trol such that the resistance to chassis

* 95 Keller Avenue, Kenmore 17, N. Y.
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ground from the moving arm tap is 1.1
per cent of the total resistance of the
control.

The position of the tap on the eathode
load resistor can be adjusted so that the
screen of the pentode receives increasing
amounts of negative feedback signal.
In this way the gain of the amplifier
can be adjusted to accommodate pickups
of different average output voltages.

Care must be exercised in the con-
struction of this first amplifier so as to
provide full static shielding for the cir-
cuits of the pentode and triode sections.
Use of d.c. for the heater is strongly
recommended. The schematic shows one
way of obtaining it by passing the 480-
ma output-stage current through the
heater. If hum troubles are experienced
from strong electromagnetic fields, the
6U8 can be enclosed in a Mu metal shield
or one turned out on a lathe from hlock
or bar stock steel.

No effort was made to determine the
minimum aceeptable decoupling in the
plate circuits. The writer wanted the ulti-
mate—a “purple cow”—and economy
was not a primary consideration. It was
played straight across the board for
safety and minimum noise and hum.

The Phase Splitter

The phase splitter is a conventional
“long-tailed pair.” It will be noted that
both friodes receive the same operating
voltages. The signal developed in the
plate circuit of the triode to which the
signal is first applied develops a signal
across the cathode resistor and this
drives the second triode because its grid
is grounded by the 0.25-uf eapacitor as
far as signal is concerned.

The unusual part of the arrangement
is that there is a potentiometer in the
plate circuits of these triodes. This per-
mits exact equalization of output signals
by varying the made-good gains of the
separate triodes. More or less load re-
sistance can he inserted and removed
from each triode of the inverter to ac-
complish this desired result.

This feature, together with the pro-
vision in the output stage for static
balance of plate currents, results in
minimum of total distortion.

WWW akherieaniadimhictary com

This type of phase splitter is quite
popular in European amplifiers and
maintains its performance over a wide
band.

The Exciter Stage

The plate loads for the exciter tubes
are composed of triodes in a circuit con-
figuration that resembles that of the cas-
code amplifier. More careful examina-
tion of the action in the stage will reveal
the basic difference and the unusual
capabilities of the same. The special
features have been verified by experi-
mental investigation from “jury rigs” of
the circnit.

When there is a positive-going signal
at the grid of the lower tube, there is
an increasing plate-current demand. The
increasing plate current on the side
under discussion causes an increasing
IR drop across all of the resistors in this
circuit. It is therefore apparent that
there is an increasing drop across the
cathode resistor of the upper tube of the
pair. This drop is of such phase or di-
rection that the upper tube is then
getting an increasing mnegative going
signal.

We have just established that either
side of the exciter is thus putting out a
push-pull signal although the applied
signal is single sided. Either side of the
composite exciter delivers a single sided
output signal.

In a true push-pull stage the plate
current for class A operation will re-
main constant with applied signal and
no overload even if the signals are d.c.
The eircuit being explained has this
characteristic. The lower tube ealls for
increasing plate current under the be-
fore assumed conditions while the upper
tube calls for a decreasing plate current
in the same common circuit. With cor-
rect adjustment the plate current will
remain constant as long as the signal
handling abilitiy is not exceeded even
if the applied signal is steady state
or d.c.

Apparently the upper tube produces
the signal by an IR drop across its
dynamie plate resistance, the current
remaining constant and the plate re-
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sistance changing as required to give
the changing product—the output signal
desired. This signal is.taken from the
cathode of the upper tube.

If all of the above is true, it would be
expected that the stage would exhibit
the tendency to cancel even harmonic
distortion. That it does so can be shown
easily with a ’scope and suitable single-
frequency signal generator. With in-
creasing signal a sine wave at the out-
put of either side shows distortion as the
overload point is approached. As this
point is approached, the cathode resistor
for the upper tube can be adjusted in
value to obtain only symmetrical distor-

tion in the output, which means that the
arrangement is passing only odd har-
monie distortion. Again this is physieal
support of the contention that the ar-
rangement is a true simulation of the
transformer-coupled push-pull output
stage.

The schematic does not show this and
the working cireuit is not so arranged,
simply because the use of equal (upper
and lower) cathode resistors results in
equal plate voltage distribution across
the tubes. This, together with the fact
that the final tests were satisfactory,
resulted in the decision not to unbalance
the cathode resistors for ultimate even-

harmonie reduction.

Reference to the tube manuals will
show that the 6SN7-GTA is quite capa-
ble of operating with plate potentials
of 450 volts and that the permissible
plate dissipation is such that the re-
sistors could be unbalanced for ultimate
reduction of the even-harmonic distor-
tion. This would be done if it were
necessary to enter competition with the
design.

For “ultra-minimum” distortion, the
upper-tube cathode-load resistor should
be made to have a resistance equal to
about 15 to 20 per cent less than that
resistance of the lower-tube cathode re-
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Fig. 1. Complete schematic for the “Purple Cow” amplifier which employs four heavy-duty double triodes in a cathode-
follower output stage for reliable and high-quality performance.
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LEAIK

faw-the Fonow
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This Leak development now raises stereophonic reproduction to the

same level of quality as the finest

monaural sound. This means more

realistic, satisfying music on both channels... enjoyed without fatigue!

IF YOU ALREADY OWN
A LEAK AMPLIFIER COMBINATION
PLEASE NOTE ESPECIALLY:

be used either with one of the new Leak Stereo Amplifiers,

or, just as wcll, by simply adding another Leak monaural
amplifier to the one you already have. But, in either case, the
sterco preamplifier is required.

1 You will need the new Leak Stereo Preamplifier. This may

trols and inputs required for sterco reproduction. You can

play stereo, stereo reverse, left channel only, right channel
only, and a monaural. There are ganged bass, treble and volume
controls, rumble filter; and...a balance control adjusts for any
differences in sensitivity between loudspeakers.

2 The new “Point One Sterco” Preamplifier has all the con-

as possible, Leak has inaugurated the industry’s first man-

3 In order to keep your investment in stereo as reasonable
ufacturer-sponsored trade-in program:

Regardless of model, your Leak monaural prcamplifier is worth
$30.00 toward any Leak stereo preamplifier/amplifier combina-
tion! Bring your old preamp with you when you come for a
demonstration. We have made arrangements so that any Leak
dealer will be pleased to give you this allowance. This trade-in
program is now in effect, and available to you immediately when
you decide Lo convert to sterco.

IF YOU DO NOT OWN A
LEAK AMPLIFIER
PLEASE NOTE ESPECIALLY:

amplifier with a 0.1% (1/10 of 1%) distortion content. This

great achievement cxplains the “Point One” trademark and
Leak’s world-wide professional acceptance. Now, it is important
.to realize that among sterco amplifiers, only the Leak can repro-
duce music with the natural sound which results when distortion
is kept to such a minimal figure at full rated power.

1 In 1945, England’'s Harold Leak presented the world's first

the benefits of professional components and workmanship in

home cquipment. Study the photograph. Generally, such
circuit-board construction is found only in expensive scientific
apparatus... not in high fidelity homc equipment.

2 Though moderately priced, Leak Sterco Amplifiers provide

Furthermore, the components built into the Leak triple-loop nega-
tive feedback circuit are all used far below their maximum ratings,
insuring great stability and very long life.

Leak Amplifier itself simply will not! Leak stereo units are
covered by the industry’s longest guarantee...an uncondi-
tional five year guarantee on all parts except tubes. Leak is a
permanent investment, and the music it reproduces will sound
as well many years from today as it does when the amplifier is new.

3 Leak durability is traditional...tubes may wear out but the

i BRITISH INDUSTRIES CORP.
PORT WASHINGTON, N. Y, DEPT. LA-19

WHERE TO SEE AND HEAR
A LEAK STEREO AMPLIFIER

The selection of leak dealers is
considered o matter of great im-

STEREO ““POINT ONE*’

Please send, without charge, the Leak

STEREO 20 AMPLIFIER PREAMPLIFIER Comparator Guide. .
ortance. The very first require-
12 wotts each channel {or use with either of the two gor ; o ) bth '; oTiaTE
$149.00 Stereo Amplifiers or 4wo Leok i) |pentsjarefontestoblishecliepuloty
STEREO 50 AMPLIFIER Monaaral Amplifiors. NS Ab sk Adsilcianbhosaie s an b s sk dos s t for selling quolity high hdelity
glss‘;vgt;“ each chonne! $108:50 AddreSs rea VAE 2 L Aamas'ida sak @l mams oo o8 ons & ! comoanents and first class demon-

stration facilyies.
Gty biccni ssassaeis s Zone....State........ 1 FOR LIST OF F
LEAK DEALERS,

BRITISH INDUSTRIES CORP.. PORT WASIHINGTON. N.Y. SEE NEXT PAGE

-_———— e
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Stereophonic its
iy be seen and heard
ol any of these authorized
Leak Dealera:

ARIZONA—Phouenix ...
Phoenix ............

Audio Specialists
High Fidelity Sound Systems
CALIFORNIA—DBerkeley .............. Thomas W. Tenney
Encino ... Irving Finkel Electronics
3 (D 85580 0B pc0o0aangeaaReoaEgpE0naaaE Audio Sales
Glendale. . i ing
Hollywood Hnllywood Electronics
Inglewood .Newark Electric
Long Beac Scott Radio Supply
Los Angeles nshaw Hi Fi Center

Los Angeles Kierulff Sound Corp.
Los Angeles -Marvin Lauber
Los Angeles Wemgnrlen Electromc Labs

Menlo Park
Millbrae ....
Monterey Park .
Newport Beach .

...... Hillcrest Camera & Hi
sveeeses Audio Crest
.Custom Audio

Oakland «...c.onenn . General Electronics
Pasadena ...... .High Fidelity House,
Redondo Beach . ««..Griftey Electric
Sacramento . . Hi Fidelity Shop
San Diego reier Sound Center
San Diego right's House of Hi Fi
San Fran Hal Cox Custom Sound
San Fran i Fi Shop

sco Radio
. Tru-Sound
-Hi Fi Music Center
. Audionetics Hi Fidelity

San Francisco
San Jose ...

Santa Barbara
Santa Monica

Santa Rosa Peversersaintes Golden Ear, The
Vallejo ... .+...Boyd Wonn Hi Fi Shop
COLORADO-—Colorado Sprlngl oBa000a000a00N ts Bros.
Denver ........ ...........Emplrehdlo&TV
CONNEC'IICU'I—-Bridxepon .Hi Fi Center

T8 op. Inc., The

...+, David Dean Smith, The
g Munc Systems of Westport. Ine.
0IST. OF COl.—Wlnhlnzmn . .Custom Hi Fi Radio & TV
FLORIDA—Fort Lauderdale .Charles V. Cooper
C mh Fidelity Showcase

.House of High Fidelity
urdett Sound
aes Wnlter Flint Co.. The
.Allied Radio Corp.

... Electronic Expediters
«eeessn..Newark Electric
am Electronic Supply Co.
++v+o..Raub Radio & TV
+esesssarss . Recordland
.Stanley Projection Co.

artford .....

GEORGIA—Albany ..
ILLINOIS—Chicago
Chicago

Indianapolis .
KANSKS—Wu:hltl
LOUISIANA—A lexandria

Lake Charles ... ......ccovvivrnnnd Quality Electronics
New lberia . 5 . .Brooks’ Electronics
New Orleans . 0608000000300 Hi Fi, Ine.
Shrevesport ., UE Pant Smith, Jr.

MAINE—Portland ..... :.
MARYLAND—Baltimore . ...

«.+..Canfield Flexaphone
++...High Fidelity House

Towson ......ccuvvveuusesss.s. Baynesville Electronics
MASSACNUSE"S—Buwn “esesessesas. . Lafayette Radio
Boston .......coiinnn .........Lhtenmt Post, Inc., The

Springfield . . .Soundco Electronic Supply Co.
Worcester . «evese High Fldellty Associates

MICNIGAN—Detrolt TN
Detroit . . Hi Fi Systema Co., Inc.
Detroit . ‘K. L. A. Laboratories. Inc.
MINNESOIA—ane.pohl vesesessnes o Audio King Co.
St. Paul | 5 s Appl. & Records
St. Paul ...\ vecitieassoee. . . Smith Music & Hi-Fi
MlSSISSIPPI—Pm Chnsuln 900 «+«ss.The Music Box
MISSOURI—Kansas Clty 500 .Burstein-Applebee Co.

t. Louis . .... . ..High Fidelity Showroom

& Television Corp.
.. Music Age

NEW YORK—/1thaca .........
New York City

Fred's Record Shop
All Le-dmg ngh Fidehty Dealers

Rochester . 'y Fink Co.
Syracuse .Olmsted's Vlctrol- Shop
NORTH CAROLINA—Asheville ....... Bradley Enterprises
Chapel Hill ... .Kemp's Record & Hi Fi Equip.
Charlotte «. .Brodt Music Co.

NOI‘IN DAKOTA—Bismarck 5 .Electronic Center

Wolter Electronic Co.

OpIIO—Ca_nton «..George F, Ebel Co.
Cincinnati .. Cunomcrntten. Ine.
Cleveland . Adventum in Music, Ine.
Dayton ..... . .Dayton Sound Assoc.

.. Thompson Sound
Sound Unlimited

Portlan

alem ....... «.Cecil Farnes Co.
PENNSYIVANIA—Phllldelphll . .Dlnhy Radio Corp.
Philadelphia ........... IRRETRRR T ctronics

RHODE ISLAND— Providence ..
TENNESSEE—Knoxville

oo .Aud:omcl Co.
eClung Appliances

Memphis ....... cTyier Radio Supply
TEXAS—Dallas .. Custom Music of Dallas
Dallas .... ..Inman Radio Corp.
Fort Worth

Houston

Midland .

WASHING! tandard Radio & Record Co.
Spokane -E. M. Johnson
Tacoma .. Branham Hi Fi

WISCONSIN—Madison .
Milwaukee .. . .Hi Fi Center

WYOMING—Laramie a0 .Umte:i'Electroniu Co.
And other leading high-fidelity sound studios.

..Hi Fi Corner
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Fig. 2. Top-of-chassis view of the amplifier described by the author. Note solid
steel shield over input tube just in front of the bank of electrolytic capacitor cans.

sistor. This again has been found true
by experiment and trial.

It is interesting to note that the ar-
rangement causes the curvatures of the
grid-voltage/plate-current  characteris-
ties of the exciter tubes to be opposed
just as these are in the transformer-
coupled push-pull stage. Also note the
additional degeneration present in the
circuit due to the unbypassed cathode
resistor of the upper tube.

Measurements show that for the same
operating conditions at or near the over-
load point, the circuit described reduces
the IM distortion by factors of from 20
to 90 per cent over the conventional re-
sistor-loaded stage.

If these facts are true, as they appear
to be, we may conclude that the com-

plete exciter requires a push-pull signal
for its operation and that when such sig-
nal is supplied, each half of the signal
is converted at each side of the exciter
input into a new push-pull signal. The
separate output-stage grids are therefore
excited by separate push-pull signals.

The Cathode-loaded Output Stage

It is not necessary to “sell” the ad-
vantages of cathode loading. Our best
engineering minds list but one disad-
vantage for this arrangement—that of
the high excitation required at the input
of the stage.

Several things can be done to over-
come this objection and when these have
been accomplished we have the ideal
amplifier.

! 15W DISSIPATION (PER TUBE)
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One obvious thing to be done is to get
the greatest gain possible from the stage.
Since the stage is excited by a signal
equal to the output swing plus the grid
swing, we can reduce the grid swing re-
quired by selecting power output tubes
having the optimum characteristics.

Figure 3 shows the plate curves for
the Western Electric 421A, with which
the writer was familiar. This tube is no
longer made by W.E., but the Tung-Sol
5998 is essentially identical. Operating
with a supply voltage of 220, the 5998
will swing 60 ma with 36 volts on the
grid, indicated as the operating point
on the curves. This would indicate that
the 5998 would be an excellent tube for
a high-power cathode-loaded output
stage. (For still higher power require-
ments, one could turn to the 6528, which
has an allowable plate dissipation of 30
watts per plate; or 60 watts per tube;
another similar type is the 7242, with 100
watts rated dissipation in its single
triode section.)

The working arrangement shown on
the schematic shows each side of the
composite output tube (four triodes per
side) to have 32,000 micromhos of trans-
conductance. The gain of the stage is
from 0.8 to 0.9 over the working range.
This simply means that practically all
of the exciting or input signal is de-
veloped across the output transformer
primary. This results in a cathode-loaded
output stage that is relatively easy to
drive.

Figure 1 shows the precautions to be
exercised in handling the high transcon-
ductances obtained. The output tubes
must not get the idea that they are plate
loaded at some extremely high frequency
or oscillation will result. All leads are
to be kept short and close to the chassis.
Do not neglect the decoupling shown at
the grids and plates of the tubes.

There is one additional thing that we
can do to decrease the excitation re-
quired in a cathode-loaded output stage
and this trick picks up the efficiency
quite appreciably. The reflected resist-
ance from the speaker load should equal
the dynamic plate resistance of the com-
posite output tube. This is the practical
application of the law that states that
for maximum transfer of power the
load resistance should be made equal to
the generator resistance.

The U.T.C. LS-58 output transformer,
when operated in the push-pull parallel
bookup, will reflect a primary imped-
ance of 1500 ohms with a 30-ohm sec-
ondary load. An 8-ohm speaker con-
nected to this tap will be reflected across
the primary as a 400-ohm load which is
an exact match for the 5998 composite
output, both halves.

The schematie, Fig. 1, shows an ampli-
fier with the output stage having an idle
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Fig. 4. Under-chassis view of amplifier. Actual configuration and parts placement
will depend on power supply components selected.

dissipation of about 105 watts and with
a maximum usable output of 46 watts—
about 43 per cent efficiency. The output
stage, while strictly class A, is quite
efficient and takes no back seat to other
acceptable circuit arrangements.

The 5998 tubes seem excellent in
quality and very hard. The circuit was
wired and the current balance arrange-
ment set for no compensation. When the
rig was first turned on, the plate cur-
rents exactly balanced and have re-
mained in balance despite several hun-
dred hours of subsequent operation.

The cathode-loaded output stage is
used in the complete amplifier in a type
of Williamson circuit. The IM distortion
figures on the completed amplifier are as
follows.

At 10 watts, 0.38 per cent; at 20
watts, 0.82 per cent; at 30 watts, 1 per
cent; at 46 watts, 1.9 per cent. This data
should establish that this cathode-loaded
output stage with its special exciter has
overcome the classical objection to the
circuit.

Notes on the Complete Amplifier

The use of .005-uf coupling capacitors
to the grids of the exciter stage seems
out of order. It will be noted that the
time constants of the RC coupling here
and at the grids of the output stage
differ by 10 to 1.

The small coupling capacitors were
chosen by experiment. With the 100-puf
capacitor in the feedback loop discon-
nected, the feedback voltage over the
five stages was increased until the ampli-
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fier oscillated. With .01-uf coupling ca-
pacitors to the inputs of the exciter,
oscillation at a very low frequency ap-
peared with 28 db of feedback. With
.005-uf coupling capacitors, the feed-
back could be increased to 33 db before
oscillation set in, this time at about
100 ke.

It was decided to have 18 db of safety
factor and accordingly the over-all feed-
back around the five-stage loop was set
at 15 db and this amount will be ob-
tained if the schematic is followed with
a similar construction. The over-all fre-
quency response is flat down to 10 cps
as determined by single-frequency
checks.

Working into an 8-ohm resistive load,
the amplifier reproduces a 10-ke square
wave without appreciable distortion, but
to obtain this end, the 100-upf capacitor
in the feedhback loop must be used. It
will also be necessary to avoid strictly
the use of any of the carbofilm resistors
or any similar resistor in the signal han-
dling circuits as these are slightly in-
ductive at high frequencies. These were
used in the original construction but
were replaced with composition resistors
when “ringing” appeared on the flat tops
of square waves in these tests.

The output transformer is a U.T.C.
LS-58 and better results might be ob-
tained by employing a special output
transformer using grain-oriented core
materials and designed specifically for
this application. The author knows of

(Continued on page 66)
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Record Lubrication has
Considerable Effect!

JOHN F. FOX*

Unbiased comments on the efficacy of record cleaners, detergents, lubricators, are
rarely seen. Herewith the information gleaned by one music-loving record col-
lector who has spent a lot of time and energy in arriving at his own conclusions.

MORASS OF UNCLEAR thinking often
A seems to engulf both advertisers of

record potions and their quarries.
A spray may be offered to “eliminate
static,” meaning that it will reduce the
dast-attracting statie electrieal charge on
the record. It may be bought with the
idea that it will eleminate all the myriad
little ticks that are actually caused by
miecroscopic surface irregularities, be-
cause the buyer thinks of almost any
cxtraneous noise as “static.” Similarly,
any preparation for use on records is
apt to be called a “static eliminator,”
whatever it actually does, or a spray may
he offered to “clean” records. Marvelous!
By the same logic, spraying dishes with
a violent smelling liquid and rubbing
them briskly with a picee of dry flannel
would clean them.

Let us make some distinctions. There
are several things that can be done to
an LP record. It may be cleaned. This
requires that foreign matter be dislodged
from the grooves and floated away in a
fairly profuse amount of suitable lig-
nid. Right now the most highly special-
ized and probably the most effective way
of performing this particular action is
to submerge the whole record in K-33
solution and massage the grooves with a
suitable fine brush, thus positively
washing away all foreign matter and
leaving no residue behind. Washing is a
fundamentally important part of record
care, since whatever else is put on the
record, particles already there may be
ground into the soft plastie groove side-
walls by the stylus. But this is not
necessarily a “static eliminator.”

A destaticiser, as such, whether a
spray, a liquid, a cloth, or ionized air,
stops additional dust from being at-
tracted to the record by the static charge
ordinarily present on it—period. As with
the washing, this will help to keep the
noise level from becoming worse, but the
little ticks that are always there (at the
present state of the art of record press-
ing) will remain. Still another distinet
function is lubrication, which is the

* 501 N. 12th St., New Hyde Park, N. Y.
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primary topic of this artiele. At this
point some readers may be thinking,
“Huh? Lubricate a record?”

Not long ago a record dealer, appar-
ently feeling himself very solidly estab-
lished upon the summit of Mt. Sinai,
laid down the law for me. “Records
cannot be lubricated!” he thundered,
and the awesome utterance resounded
o’er the wind-swept plains. “Because if
you did succeed in lubricating them,
you obviously wouldn’t get any music.”
This is what might be called the violin-
string conception of the phonograph.
People who think about reproduction
from dises in these terms have a long
way to go!

The idea that reeords cannot be lub-
ricated, though on a completely different
basis, ean be found in high places. No
less an authority than Oliver Read
claims that, desirable as lubrication
would be, the extremely high unit pres-
sure that exists between the stylus and
groove renders it impossible.! This view,
in contrast to the more primitive violin-
string myth, is very plausible and fairly
logical, but requires additional empirieal
knowledge to establish its truth or
falsity. Various substances—water, oils,
grease, graphite—will lubricate up to
various pressures; the question is, will
any known substance lubricate at the
pressures existing between record stylus
and disc?

Typical Example

Some time ago, High Fidelity Maga-
zine, in its “Tested in the Home” report
on a certain record potion, concluded
without much ado that the residue left
by said potion was such a substance. For
convenience let us call this preparation
SpLASH, unless the editor thinks up a
better name for it. (He couldn’t.) As-
suredly the most esthetically-packaged of
all elixirs I have seen, the fluid is applied
with a cellulose sponge and appears in
every way frighteningly like soapy
water. This is only a verbally econom-

1“The Recording and Reproduction of
Sound,” p. 170.
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ieal deseription, of course. I have no
evidence that SpLASH is anything of the
sort, nor any idea what it really is. The
report went on to say, however, with a
cautiousness that turns out to have been
more than justified, “How much stylus
and record wear is reduced because of
the lubrication may be debatable . . .”
Apparently little attempt was made to
debate it, even with the resources readily
available in the Home. Some simple
empirical observations which I have
made in my home, at moderate trouble
and expense, will be described, with
some of their implications.

Inspired by the little booklet on the
“Research and Development of SpLasH,”
but tantalized by the fact that the ex-
periments (as to record and stylus wear)
therein described proved nothing execept
that a record with SpLASH on it is at
least not so bad as a record with dust
and grit on it, I undertook to satisfy my
own curiosity as to (a) whether SpLasr
really does lubricate, which is not a fore-
gone conclusion merely because it
leaves some sort of deposit; (b) whether
a certain other little-known but readily
available silicone formulation, specific-
ally developed to lubricate plastics in
general and LP records in particular,
actually did lubricate; and (c¢) approxi-
mately how much record and stylus wear
is reduced by lubrication, other things
being less extremely unequal! First I
will outline my methods, such as they
are. It is to be emphasized that this
experimentation should be repeated with
more rigor, somewhat after the manner
of Harold D. Weiler, and the results
reported here are highly tentative, but
I feel that even these nethods are suf-
ficiently low in atrocity, and the results
sufficiently dramatic, to warrant report-
ing them at this time.

It is obviously impractical to make
tests like these under typical conditions,
that is, under what should be typical
conditions for anyone who cares. A
diamond stylus in a cartridge of high
compliance and low dynamic mass, in a
good quality transeription arm, playing
clean records, takes too long to get an
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New G-E “Golden Classic”
stereo-magnetic cartridge

T T T
TEST RECORDS: 0 to 15KC WESTREX STEREQ 1A _]
TSKC to 20KC RCA MONAURAL 12-5-69

FREQUENCY RESPONSE

—

¥4

— SEPARATION Ly =

100 10KC 20KC

Smooth response on both stereo and monaural records.
Consistently high separation between stereo channels.

® Compatible with both stereo and monaural
records ® Full frequency response, 20 through
20,000 cycles ® “Floating armature” design
for increased compliance and reduced record
wear ® Effective mass of stylus approximately
2 milligrams ® High complionce in all direc-
tions—lateral compliance 4 x 10 cm/dyne;
vertical compliance 2.5 x 10° ¢cm/dyne ® Rec-
ommended tracking force with professional-
type tone arm 2 to 4 grams ® Consistently high
separation between channel signals. {Specifi-
cations for Model GC-5))

..and new “Stereo Classic” tone arm

See ond hear the G-E “‘Stereo Clossic’”’ cor-
tridge and tone arm at your Hi-Fi dedler’s
now. For more information and the nome of
your nearest dealer, write General Electric
Compony, Speciolty Electronic Components
Dept. A159, W. Genesee St., Auburn, New York.
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Stereo is here! General Electric makes it official—with
the new “Golden Classic'" stereo-magnetic cartridge, a
fitting climax to the famous line of G-E cartridges. It
makes stereo a superb, practical reality—at a very real-
istic price. Model GC-7 {shown) with .7 mil diamond
stylus, $23.95. Model GC-5 {for professional-type tone
arms) with .5 mil diamond stylus, $26.95. Model CL-7
with .7 mil synthetic sapphire stylus, $16.95. {Mfr's sug-
gested retail prices.)

® A professional-type arm designed for use with G-E
stereo cartridges as an integrated pickup system @ Fea-
tures unusual two-step adjustment for precise setting of
tracking force from 0 to 6 grams ® Lightweight brushed
aluminum construction minimizes inertio; statically bal-
anced for minimum friction, reduced stylus and record
wear $29.95. (Mfr's suggested resale price.)

GENERAL @3 ELECTRIC
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amount of wear on it that can be accu-
rately appraised even with a good micro-
scope, calibrated slide, and so on.
Fortunately, for the purposes at hand,
it is not necessary for conditions to be
typical. Although the added refinement
of exact, absolute figures pertaining to
current best conditions would be very
interesting and valuable, the questions
posed above can be answered quite well
on & relative basis.

It can be assumed with a high, even if
not ultimate, degree of validity that
what reduces wear in a sapphire at 15
grams will help your diamond at 4 grams,
and that if lubrication cuts the wear of
an osmium tip by a large factor at 20
grams, it won’t do your diamond, at 1
gram, any harm. There seems little rea-
son for assuming (as one well-known
person seemed to in a personal letter to
the writer) that friction and heat sud-
denly cease to exist at any pressure. If
a 6-gram stylus force produces tons of
unit pressure at the point of contact, and
thousands of degrees temperature, it is
hardly likely that any tracking forece,
present or future, will be so low as to
eliminate the high desirability of lubri-
cation. Nor are smooth groove and
stylus surfaces, important as they are,
anything like an answer. Many bearings
in machinery are amazingly smooth, and
carry only a fraction of the unit pres-
sure in question, but are religiously
lubricated and would give lots of trouble
if they weren’t. And you can strike a
match on a pane of glass, I believe.
What happens to the styli under the
conditions of these tests, atrocious as
they necessarily are, can quite confi-
dently be assumed to apply, on a rela-
tive basis, even to very good conditions.
(There is already some evidence that this
is the case.)

Test Procedure

The tests were carried out on a cheap
manual player of bygone years, having
a three-speed phono motor of the
squirrel-cage variety, an extremely in-
expensive arm, and a crystal cartridge
with not unusably low compliance and a
stylus assembly mechanically similar to
that of the G. E. I carefully worked over
and adjusted the turntable and arm,
eliminating the most stentorian vibra-
tions from the former, and rattles and
rakish angles from the latter, and level-
ing the turntable from all sides, with a
spirit level. I procured several simple,
microgroove-only osmium styli, both for
the sake of cost and to ensure getting
done some day, which I revised and
edited with a pair of pliers so that the
stylus tip itself was perpendicular to
the record surface, seen from any di-
rection. I also straightened and simpli-
fied the stylus so as to minimize frontal
oscillations and spurious resonances as
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much as possible. The turntable and the
whole inside of the player, which has a
lid, were vacuumed out and wiped down
with aleohol to remove all dust and lint.
The matter of a lid is very important,
because otherwise dust will settle even
on a de-staticised record while it is
playing, introducing a highly potent and
possibly erratic source of variability in
the results.

The only microscope at hand was a
toy microscope, but nevertheless one of
the nobler of its type. Although its
optical quality and mechanical aspects
were pretty dismal, the most powerful
of its three objective lenses probably
provided magnification of something
like 200 or 300 times, making the micro-
groove stylus tip appear just about like
the photomicrographs in Harold D.
Weiler's valuable little book, in size if
not in quality. A goose neck lamp,
beamed down at the side of the stylus
tip being observed, provided good illum-
ination of the flats as they developed on
the tips of the styli.

Since these tests aimed to determine
possible effects of lubrication, not con-
founded with the effects of dust and
grit any more than could be helped, all
records were frequently and assiduously
washed in K-33 solution, “scrubbing”
the grooves themselves with a soft paint
brush while the record was totally im-
mersed.

The first series of tests were done at 7
grams and 333 rpm on records which,
although admittedly not mew, had seen
little of any pickup other than the one-
gram Weathers, and were in good shape.
Moreover, the makers of K-33 do have
the audacity to state that their produet
is unconditionally guaranteed even to
remove all particles worn from the
stylus! T am not certain whether they
have thought carefully about instances of
particles having been pushed into the
plastic by the stylus and held there by
mechanical forces (elasticity of the
plastic), but it can be assumed that,
while perhaps not ideal, the records
used were quite satisfactory, since they
were hoth bought at the same time at
the same store, and both played about
the same amount under the same con-
ditions. Both records were good standard
hi-fi favorites which reigned supreme
for a long time, not some odd cut-rate
dises with 20 per cent asphalt filler.

First one side was played until a
clearly observable flat on the end of the
stylus was seen. This took 24 plays. The
record was initially cleaned in K-33
solution and was clean, as observed under
a very powerful magnifying glass. All
during the 24 plays the record was kept
as clean as possible with a dampened
paint brush.

Next another side, newly washed in
K-33 was sprayed with one of the best
known and widely used of static-reducing

WWW ameroezarnadiahistary com

sprays, hereafter to be referred to as
BrasT, rubbed briskly with a soft cloth
as the instructions instruct, and similarly
kept as clean as possible with a paint
brush (dry, this time, lest any unknown
chemical reactions occur between mois-
ture and the static reducer). After a
few plays the record did become very
dust free and was easier to keep clean
than the untreated record had been.
Moreover, after 24 plays this stylus
merely showed a large flat on one side
and not quite as large a one on the other,
but no flattening of the bottom. Thus it
could be tentatively concluded that this
anti-static preparation reduced the
amount of foreign matter more than was
possible even with the greatest of pre-
cautions otherwise, and thus reduced
stylus wear, too.

This series of tests was concluded with
24 plays on one of the above sides,
which had been assiduously washed in
K-33, and treated with a little known
but unique formulation consisting of a
silicone of a certain viscosity dissolved in
a highly inert and absolutely non-resid-
ual carrier, developed by a plasties-
engineer-hi-fi fan specifically for lubri-
cating LP records. Actually because of
my being busy with something else at the
time, the figure “24” plays is a minimum
one, since I think I forgot to mark down
a few plays, and also accidentally let
the stylus run on the eccentric groove
excessively before remembering to jump
up and attend to it. There was of course
no automatic gadgetry on this little
player. But notwithstanding, this stylus
showed only small, symmetrical, equal
sized flats on each side, such as had
appeared after about six plays on the
clean, de-staticised record.

Accelerated Testing

After this T began to crack under the
tedium of playing 72 sides manually, and
resolved that any future tests would be
done by some more efficient method. I
washed a new side in K-33, destaticised
it with BrasT, and played it nine times
at 20 grams and 78 rpm. (Sadist!) This
really clobbered the stylus! Under the
microscope it could have passed for a
droodle of a horse’s hoof.

Then, after washing again in K-33 I
played the same side 9 times again with
a new stylus, this time slathering on
SpLasH before each play as the instruc-
tions recommend. Does lubrication make
any appreciable difference in stylus life?
I was aghast as I looked at the stylus
under the microscope. Whereas the stylus
playing the clean, destaticised record
had been nicely decapitated, I wasn’t
sure I could even see any flats on the
SprLasH stylus!

Not long after this I received a sample
of a modified version of SpLasH, having

(Continued on page 72)
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New G-E 40-watt
“Stereo Classic”
Amplifier

® Full 20-watt power output from each channel at the same time.
® No audible distortion at full power. ® Flat response within .5 db
from 20 to 20,000 cycles. ® Qutstanding sensitivity, extremely
low hum and noise level. ® Inputs: FM-AM tuner (and FM multi-
plex adaptor), stereo and monaural phono cartridge and tape,
auxiliary. ® Speaker modes: stereo, stereo reverse, single or two-
channel monaural. ® Speaker phasing switch saves manual phas-
ing. $169.95*.

GENERAL &3 ELECTRIC
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Aolance Control Curve lar “Stwreo Clostx omplifer

o e
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ERCEEEING] 5 @ T
% control cotation (CW1 (300" Ror)

Versatile, convenient switches and
controls. In this completely new and
striking General Electric design you'll find
every useful variation in stereo and mon-
aural amplification, controlled swiftly and
accurately. Balance control allows you to
adjust for maximum stereo effect without
overloading one channel when the other
is cut down. New contour control boosts
the bass smoothly, gradually, without in-
creasing sound intensity. Each control
handles both 20-watt channels.

New 2B-watt Stereo Amplifier has similor fea-
tures, except for speaker phasing switch. $129.95*.

Top performance in a trim, modern
cabinet. Receives even weak signals with
vnusually low distortion, hum and noise
level. No audible drift. Visual meter pro-
vides center channel tuning of FM and
maximum AM signal. RF amplifier stage
in both FM and AM for increased sensi-
tivity. FM multiplex jack for stereo adaptor.
Built-in AM antenna; folded FM dipole in-
cluded. $129.95*.

Model FA-11 (left) has russet lecther
viny| finish. Model FA-12 finished in willow
gray vinyl. Both models are style-matched
to the amplifiers. Cabinet removable for
custom mounting.

*Manufacturer’s suggested resale prices.

See and hear the G-E ‘‘Stereo Classic’”
amplifier and tuner at your Hi-Fi dealer’s
now. For more information and the name
of your nearest dealer, write General
Electric Company, Specialty Electronic
Components Dept., A159, W. Genesee 5t.,
Auburn, N. Y.

WWW. aknerieanatadiahistary. com
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Elimination Networks for
Hi-Fi Systems

Another flight of fancy from an apparent addict—he claims to HI-
Fl, but we have our doubts. Read it and form your own opinions.

I-FI SYSTEMS have attained such an

advanced degree of perfection in

recent years that there is now
widespread opinion among engineers
and enthusiasts that little more can be
accomplished by further research, and
that the development of hi-fi equipment
has leveled off to a state of near perfec-
tion.

There is, however, much room for
fruitful research in the field of auxiliary
equipment to provide additional re-
finements to the already existing sys-
tems, especially in regard to the prob-
lems of aural fatigue.

Such auxiliary ecircuits could, of
eourse, be built into the equipment by
the manufacturer; or, better still, be
sold as separate units to be plugged in
by the user, or, if necessary, wired in
by a competent service man.

An example of such a useful adjunct
to a hi-fi system is shown in Fig. 1. This
device was developed by the author
in response to a cowplaint made by a
neighbor, who had invested twelve hun-
dred dollars in a hi-fi system, and was
fatigued by the sound of triangles, the
musical instrument used to a great ex-
tent in swing music and Tchaikowsky.
(A) shows the device developed by the
author for the almost complete elimina-
tion of the sound of the triangles. The
value of C, is not given, as this would
depend on the associated circuitry, and
may be best determined by experiment.
(B) shows the connection in the cirenit.

Another common complaint is that
of excessive bassiness, or juke effect.
This tone, which is present at all times

* 114-104 227 Street, Cambria Heighls
11, LI, NY.

DANIEL R. BUTTERLY *

(a) (»

Fig. 2. Device developed to eliminate
over-accentuated bass.
whether the orchestra is playing a hass
or not, is usually of the order of 85 to
125 cps, and is generally built into the
amplifier to testify to the virility of
radio announcers. Its elimination is ex-
tremely diffieult, and may require a
renovation of the entire hi-fi system,
since it is likely to be built into the
amplifier, preamp, speaker, cabinet,

and record.

The author has devised a simple me-
chanical device to relieve aural fatigue
resulting from this condition. Figure 2
shows a set of ear-muffs made by modi-
fying a conventional hi-fi headset.

Our neighbor has demonstrated that
his bass is so powerful that one ecan
feel the breeze by placing his hand in
front of the speaker cut-out. We sug-
gested placing paper-weights on the
desk to prevent letters and newspapers
from flying around the room. This, how-
ever, is not always feasible, so the
author has ingeniously eontrived to
take advantage of this effect where its

elimination is prohibitively costly.

Figure 3 shows a rearrangement of a
conventional hi-fi system, in which the
breeze from the woofer is used to keep
the power supply cool. The equivalent
circuit of the speaker, enclosure, and
acoustical or breeze effect, is shown in
Fig. 3.

Another ingenious mechanical de-
vice was developed by the author. By
placing a small obstruction (Bumper)
on the voice coil of the woofer, we can
limit its excursion to one-half, resulting
in acoustical half-wave rectification. The
rectified wave is then put through a time-
constant network, developing a voltage,
which in turn is fed to a relay in the
power supply line. This ecirenitry is
shown in Fig. 4.

Resistance R, is critical, and may he
exactly determined by:

+o0
h _, _h_, _h_,
R] = 3% (.-l -2 -3 etc.) {é
\ 82

where B is breee factor, and the other
symbols have their conventional sig-
nificances.

For a first order approximation, where
a high degree of precision is not re-
quired, one may write:

E

By means of the circuit shown at (B)

(Continued on page 77)

ENCLOSURE

LS.

POWER SUPPLY

] AMPLIFIER PICK-

—( PREAMP,
up

Fig. 1. Triangle-elimination network.

40

Fig. 3. Utilizing excessive voice-coil trovel to provide cooling breeze for amplifier.
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in Small

Extended Bass 12° loudspeaker
b

I

improved Response Areo

New
| General Electric
_______ n e o
Standard 12 lioudxpealurl “Stereo CIaSSic,,

40 50 60

) S p @ aker Syst ems

Refotive Response (db)

Model
LK-12 (Kit)

“Stereo Classic’’ speakers are offered in three

different forms: ® Model LK-12 woofer-tweeter kit
with crossover network for those who prefer a
biaxial installation using their own enclosure.
$89.95* o Model LC-12 coaxial speaker with
crossover network. Same basic woofer with tweeter
mounted coaxially in front. $89.95* e Model
LH-12 speaker system. Separate woofer, tweeter
and crossover factory-installed in a 2 cu. ft. wood

G.E.'s new 12" Extended Bass speaker systems produce
four times as much undistorted power at low frequencies
(4 6db) as standard 12°’ speakers in the same enclosure.
These systems require amplifiers of only moderate power,
since their efficiency is two to four times higher than com-
parable speaker systems. The new direct radiator tweeter
provides unusually smooth response and exceptional
sound dispersion at higher frequencies, without unnatural

tone coloration. For overall flat response, we invite you
to compare these speakers with all others.

enclosure. Available in mahogany, blond oak,
cherry and walnut veneers. $129.95*

¢ Only 9" high, 17%’" wide and 8%
§ = deep, yet provides better low-
on® @ and BOOkShelf == frequency response than speakers
z tested in enclosures up to twice the
Speaker System

size. Also offered as kit without en-
closure. From $49.95 to $57.50*

“Stereo Classic”
Equipment Cabinet

Long, low modern styling. Three spacious compartments
for easy placement of tuner, amplifier and changer or
turntable. Two large sections for records. Mahogany,
blond oak, or cherry veneer finishes. 31”7 high, 39%"
wide, 17%" deep. $109.95*

"

See and hear all the new G-E ‘"Stereo Classic
components at your Hi-Fi dealer’s now. For more
information and the name of your nearest dealer,
write General Electric Company, Specialty
Electronic Components Dept., A159, W.
Genesee St., Auburn, New York.

GENERAL @3 ELECTRIC

*Manufacturer’s suggested resale prices.
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Sony Transistorized AM/FM portable radio—Fisher Model

400-C stereo preamp—Reslo ‘“‘Celeste,

1"

“Symphony,” and

“Avon” microphones—Knight KN-120 AM/FM /Stereo tuner.

SONY TFM-151 AM/FM
TRANSISTORIZED PORTABLE

Transistors have completely dominated
the market for portable receivers, and
many units little larger than a package of
cigarettes have appeared and been well re-
ceived. Before the introduction of the Sony
TFM-151, all have been AM receivers, em-
ploying up to eight transistors, and accom-
modating small built-in loudspeakers.

The TFM-151, however, sets a new stand-
ard for quality performance in a transistor
portable. It uses fifteen transistors in a
unique assortment of PNP and NPN
types—eight in the FM tuner section, three
in the AM tuner, and four in the a.f. am
plifier. The entire unit, shown in Fig. 1,
measures 3X8% X9 in. and weighs only
5% lbs. It is powered by four “D” cells
with a total of 6 volts.

The FM section, with its built-in tele-
scoping antenna as well as provision for
an external 75-ohm line, covers the range
from 88 to 108 me. It consists of an r.f.

amplifier, mixer, and oscillator, followed
by four i.f. stages with the last two dou-
bling as limiters. Two germanium diodes
follow as the discriminator, and its output
is fed to a d.c. amplifier which varies the
base bias on the oscillator to provide a.f.c.
and also serves as an emitter-follower out-
put stage for the FM section. All of the
FM transistors except the d.c. amplifier/
follower are PNP types.

The AM section uses a ferrite loopstick,
with additional provision for an external
antenna. The circuit uses a PNP transistor
as oscillator-mixer, followed by two NPN
transistors as i.f. amplifiers, and a detector
using a diode. An additional diode aids in
providing a.v.c. action.

A button-actuated switch channels bat-
tery to the desired section, and at the same
time connects the volume control to the
AM or FM outputs. The arm of the volume
control is fed to a three-terminal strip, the
other terminals connecting to the a.f. am-
plifier input and ground. The first two
terminals are normally connected together
with a jumper which may be removed to

feed an external amplifier at tuner level.

The a.f. amplifier consists of two single-
ended stages, transformer-coupled to a
class B output stage, all employing NPN
transistors, with a diode providing tem-
perature compensation for the output stage.
The output is 180 mw, which is adequate
for the built-in 4x6 in. oval speaker. A
Jjack permits use of an earphone, cutting
out the speaker voice coil, which has an
impedance of 3.2 ohms.

Performance

As a portable receiver, this Sony unit
will compare favorably with any AM set we
have ever seen with the possible exception
of having somewhat less power than would
be desirable if one expected to stage a
dance at a weekend party at the beach or
mountain cabin. For most uses it would be
judged completely adequate, however.
What is remarkable is the quality, partic-
ularly on FM. With the output from the
terminal strip connected to an AUX input
of a typical hi-fi system, the quality com-
pared directly with a high-quality standard

'M tuner was such that they could not be
told apart. Even when the output from the
speaker-circuit jack was fed into the sys-
tem—thus using the entire a.f. amplifier—
the quality was still excellent, and there
was 7o hum. This was due, undoubtedly,
to the feedback around the output stage
from the secondary of the transformer.

Sensitivity is comparable with any good
FM receiver, and a.f.c. action is better
than most. AM quality was nearly as good,
allowing for the sideband cutting of two
i.f. stages—but distortion was at a mini-
mum. There is apparently no drift, since
once a station is tuned in it stays there
indefinitely, even after hours of playing
and hours with the set switched off.

The Sony TFM-151 is the world’s first
transistorized AM/FM portable, and Sony
deserves praise for both the design and
construction. Figure 2 is an internal view
of the printed-circuit construction. The
AM “‘front end” is at the left of the gang
capacitor, while the FM i.f. strip is the
section just above the speaker magnet. The
set could well serve for a model for any
transistorized construction. A-24

Fig. 1 (left). Sony TFM-151 AM/FM transistorized portable. Fig. 2 (right). Interior of 15-transistor receiver. Note speaker mag-
net frame projecting through opening in printed-circuit panel.
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today’s best high fidelity tuner

has its future built in!

CCee = s =

Inspired is the word for the new Harman-Kardon Ode, AM-

"JM’HJ%WQQ’ 'o ‘ FM tuner, (illustrated) and for the new Lyric, FM only tuner.

They are superb single channel (monophonic) tuners—and théy

are the only high fidelity tuners which fully anticipate multiplex

O_ stereo broadcasts. Such broadcasts are already in process and
3 substantial programming is expected early in 1959.

) The FM front end in each tuner is a new “Shaded Grid”

VHF tetrode which combmes the low noise characteristics of a
triode with the great sensitivity of a pentode. Both models in- |
corporate the new Harman-Kardon “Gated Beam” limiter with 1
zero time constant grid circuit and wide band Foster-Seeley |
discriminators. As a result, each boasts uniquely low distortion,
superior impulse noise rejection plus uniform limiting and out-

put at all signals. A new bridge type power supply permits the
lowest modulation hum yet achieved and excellent signal to

noise ratio. Incidentally, all of these characteristics are essential

for consistent and stable multiplex stereo reception.

Top view of T250 showing provision

for multiplex adapter (MA250) The Ode (Mode! T250) and Lyric (Model F250) are the only A

tuners designed to bé completely integrated multiplex receivers.
Each provides built-in signal, power supply and space to accom-
modate and operate a multiplex adapter. The Harman-Kardon I
MAZ250 multiplex adapter plugs directly into the tuner chassis.
With it installed, the tuner becomes a one piece instrument,
providing complete single channel plus compatible multiplex
stereo reception. No external or additional adapter of any type

is required. i.
A new electronic tumng bar is dramatically framed in the
massive body of the tuners’ escutcheon. It functions on both AM
and FM signals. The tuners match the handsome brushed copper
@Mﬁ‘ and black design of the new Harman-Kardon Epic (Model
A250), fifty watt stereo amplifier. A combination of one of these
ﬁ tuners and the Epic represents high fidelity engineering and
design in its furthest advance. It is the one system certain to be

| ', )] up to date years from today.

:{r}I{::{:-::Z

MA250, Plug-in multiplex adapter

We invite your most critical examination of the new Ode and
Lyric compatible multiplex stereo tuners at your Harman- '
Kardon dealer today. Prices of these new units are: Model T250, !
The Ode AM-FM tuner—$149.95 e Model.F250, The Lyric, FM
only tuner—$129.95 e Model TC50, enclosure for T250 or F250
—$12.50 o All prices slightly higher in the West.

kardon h

Top view of T250 with MA250 )

adapter-instatled.

nK-14

For complete information on these and other fine Harman- Kardon instruments, write to Harman~Kardon, Dept.. A-1, Westbury,N.Y.
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Fig. 3. The Fisher Model 400-C stereophonic Master Audio Control.

THE FISHER MODEL 400-C
STEREOPHONIC AUDIO
CONTROL

There has never been any question in the
minds of well informed audiofans as to
the generally high quality of Fisher
equipment, and the 400-C Master Audio
Control continues in the same tradition.
This is an attractive self-powered unit
requiring a cutout 4% in. high by 147% in.
wide and extending back fromn the panel
some 7% in. It is available as a chassis for
mounting in an existing cabinet as well as
in wooden cabinets in various finishes, one
being shown in Fig. 3.

This preamp-control unit has a number
of unique characteristics, in addition to all
of the normal facilities expected in a
stereo control unit. One of the most inter-
esting from the standpoint of the user who
may have both changer and turntable is the
equalization selector. Two phono inputs

are provided—and the requirements have
been considered thoroughly by the design-
ers to give the utmost in simplicity of
operation. One of the inputs has three
degrees of equalization—RiAA, EUR, and Lp,
with the latter two functioning only for
monophonie pickups. The r1aa position on
this input may be used for either mono or
stereo records. The second phono input has
R1AA equalization only, and connections to
two separate pickups may be left in place
permanently even though the user has two
record playing units.

The TAPE input is for connecting directly
to the tape heads, and correct equalization
is built in so that all controls will be
centered in the 400-C. The Mic input is flat,
and arranged to accommodate any high-
impedance microphones. Both TAPE and
MIC inputs may be used for stereo or mono,
as desired.

Provision is made for three high-level
inputs, all dual-channel, and selection be-
tween inputs is inade by a push-button

!_L;-?L LTS S U] 2 SR B8 "

Cer.

A A

i
KAQSAH

Fig. 4. Chassis view of the Fisher 400-C shows input jacks, level-set controls, and
general layout.
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switch, with pilot lights indicating which
input is in use. A rumble filter is provided,
with low-frequency cutoffs at 20, 50, and
100 cps, and the loudness contour is se-
lected by another switch which gives two
degrees of compensation as well as a flat
position.

The remaining coutrols are: channel bal-
ance, bass, treble, volume and power
switeh, and an output selector switch. The
latter has six positions: normal and reverse
stereo, channel A feeding both outputs,
channel A feeding channel A output alone,
channel B feeding both outputs, and
crossover. This last is just what the name
implies, with a 650-cps crossover network
switched in so that the channel A output
has the highs rolled off and the Channel B
output has the lows rolled off, both being
fed from the channel A inputs. This per-
mits a stercophonic effect from mono
sources, since the two speakers are repro-
ducing different frequency ranges with a
consequent distribution of the sound be-
tween the two channels.

The tone controls are the Baxendall type
—which we prefer—and the eontouring of
loudness compensation is pleasant. Four
a.c. output receptacles are provided, all
being controlled by the power switch, and
accommodating a total of 650 watts which
should be adequate for two amplifiers and
a turntable and/or changer.

All heaters (except that of the rectifier
tube) are fed from d.c. which is provided
by a selenium rectifier and a filter system
consisting of two 1000-uf capacitors and
a 10-ohm resistor. The plate-supply filter
is a two-section RC type, and residual hum
is better than 80 db below normal output
of 2 volts for high-level inputs, and better
than 60 db below the normal output for the
low-level inputs. Tubes employed are: four
ECC83/12AX7’s, two ECC81/12AU7’s, and
one EZ80/6V4. The front panel is brushed
brass, and is almost 34 in. thick. Cathode-
follower outputs are provided for a tape
recorder, feeding from both channels, and
tape monitor jacks are furnished for use
with recorders having feed-through con-
nections built in,

Construction

Figure 4 shows the top and rear of the
chassis for the locations of input and
output jacks. The Channel A connections
are on the top row and Channel B con-
nections are on the lower row, except for
the tape monitor jacks which are shown at
the left of the top row of jacks. Level-set
controls are used for the low-level inputs
through the preamplifier, and for the AUX
1 high-level inputs. These are shown on the
housing in front of the tubes, and are
accessible from the top. Both preamplifier
tubes, shown on the platform at the right,
are shock mounted for complete freedom
from microphonics.

The 400-C is a real joy to use. The
switching is quiet, with no noise between
switch positions; controls are quiet and
tapers have been chosen for smooth oper-
ation. The controls have 2 firmness of feel-
ing, which gives the same impression as
when handling a fine car. Distortion is
low—measuring around 0.1 per cent at a
1-volt output, and the equalizations of the
two preamplifier sections in the model
tested was closer than 1 db of being
identical in both channels. All in all, we
consider the 400-C to be one of the finest
examples of preamplifiers we have been
privileged to examine. A-25
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PERFORMANCE FAR BEYOND COST AND SIZE

If space is a problem, but only true hi-fi sound is for you . . . if you want

to delight the eye (as well as the ear) . if you listen to organ music on occasion,
and want the pedal notes to be rhere . . . if you thrill to the full, clean, smooth
separated sounds of the orchestra in all their wonderful detail . . . then

Jensen’s new TR-10 TRI-ette 3- way speaker system is for you! Use one

for your compact hi-fi system, a pair for space-saving high quality sterco . . .

or add onz to your present speaker for sterco conversion. Drives with

good 10-watt or larger amplitier. Choice of Walnut, Tawny Ash or Mahogany.
Net Price $114.50. Table Base (illustrated) extra $5.45. Floor Stand $12.95,

Send for Builetin JH-1.

ADVANCE DESIGN 3-WAY SYSTEM COMPONENTS

A. New 127 Flexair* high compliance superlow resonance woofer for useful
response down to 25 cycles with a new low in distortion for such
a small reproducer.

B. Special 87 mid-channel unit handles the range from 600 to 4,000 cycles,
through L-C crossover network.

C. Compression-driver horn-loaded twecter carries the response to 15,000 cycles
(H-F control for balance adjustment).

D. Tube-loaded port for amazing bass response in Jensen's new
Bass-Supertlex® cabinet.

**1375" H., 25" W., 113g" D (not including base)

*Trademark Jensen Mlg. Co.

enaen MANUFACTURING COMPANY
6601 S. Laramie Avenue - Chicago 38, lllinois

In Canada: J. R. Longstaffe Co., Ltd., Toronto
DIVISION OF THE MUTER COMPANY In Mexico. Radios Y Television, S. A., Mexico, D. F.
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Fig. 5. The Reslo “Celeste’ microphone,
with on-off switch in the base.

RESLO RIBBON MICROPHONES

One can only begin a discussion of Reslo
ribbon microphones by pointing out that
they are small and attractively styled,
offer a wide range of impedances to suit
every requirement—in most instances with
two different impedances being available
in one microphone—and they perform
“like a microphone should.” These units
are unique in one respect, that of having
replaceable “ribbon cartridges,” which
makes it possible for the user to com-
pletely recondition a mierophone with a
minimum of time and effort. Furthermore,
they are guaranteed for a period of three
years—which is a good guarantee in any
man’s language.

Three models are currently available—
the Celeste, with an on-off switch built into
the base, ns shown in Fig. 5; the Sym-
phony, which has a more compact base
fitting without the switch; as shown in
Fig. 6: and the Avon, Fig. 7, which has
a super-cardioid pattern. Each of the three
models is availuble with three impedance

Fig. 8. Desk-stand base will accommodate any of the Reslo microphones.

Fig. 6. The “Symphony,” having a direct
base plug and no switch.

ratings—low-impedance, designed for in-
puts of 30 to 50 ohms; medium impedance,
for inputs of 250 and 600 ohms; and low/
high, which may be used with 30-50 ohm
loads ag usually encountered in professional
equipment, as well as into high-impedance
inputs such as home-type recording equip-
ment. With the latter two models, the im-
pedance change is made simply by chang-
ing the cable and plug—the connections
to the base of the microphone accommodate
both of the available impedances. For ex-
ample, when the low/high model is used
with a professional recorder, the cable has
two wires and shield. By simply removing
the plug and replacing with another wired
correctly to a single shielded lead, the
microphone output is at high impedance.
This is a great convenience when the micro-
phones must be used with two different
types of equipment. Changing from 250 to
600 ohms is accomplished the same way.

WWW amercaarnadiohietary com

Fig. 7. The Reslo “Avon,” a ribbon with
a cardioid pattern.

Another feature of interest is the ability
of these microphones to have their response
characteristics changed by the user in
minutes. With each microphone are fur-
nished two pieces of felt and a piece of
varnished cambric. These are designed to
fit into the rear protective shell of the
microphone. For bass reduction, one felt
is placed in the shell; for bass reduction
with rear discrimination, one felt and the
varnished cambric are used; for close talk-
ing use, a felt, the cambric, and the sec-
ond felt are placed in the shell. These
changes may be made in less than a minute.
Front-to-rear discrimination is of the order
of 20 db at 10,000 cps, becoming less as
frequency is reduced. Without any of the
auxiliary treatments the response is essen-
tially flat from 20 to 15,000 cps. The Avon
model is particularly well suited for P.A.
use because of its cardioid pattern, the
front-to-rear discrimination being of the
order of 15 db to high and mid-frequencies.

The dural ribbon used in the Reslo models
has a low mass, but is rugged. Furthermore,
it is shielded from wind and breath effects
by a nylon screen, a wire-cloth screen, and
the external perforated shells, so they may
be used outdoors safely. Because of the
shock mounting of the ribbon cartridge in
foam rubber, Reslo microphones are highly
resistant to mechanical shock. Output is
~ 58 db for a sound pressure of 10 millibars.

Anyone who needs a microphone for
both low and high impedances will find the
Reslo units answer the requirements ex-
cellently. We have used them in both ap-
glications and have found them to compare

avorably with some models of much
greater cost. And the two-impedance fea-
ture is obtained only at the cost of an
additional cable and microphone plug.
This has the additional advantage of pre-
venting mistakes of setting impedances,
since low-impedance inputs usually aec-
commodate Cannon-type plugs, whereas
high-impedance inputs usually are designed
for coaxial connectors. A-26
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A CHOICE
YOU’LL. BE PROUD OF
FOR YOUR PERSONAL

STEREOPHONIC SYSTEM

FA-680 Stereo FM & AM Tuner & SM-245 Stereo Preamp & Control Amplifier

Nine newly-designed, modern Pilot components form
the basis for planning several superb stereophonic sys-
tems. There is one perfectly tailored to your needs.
And whichever you select, your choice of Pilot equip-
ment will give you every reason for pride in your system:
appearance, performance and trouble-proof reliability.

An increasingly popular choice is the illustrated com-
bination of FA-680 and the SM-245.

The FA-680 is a true stereo tuner. The FM and AM
sections tune independently. Two professional type
tuning meters are used — a null-center type for FM and
maximum swing type for AM. In addition to separate
outputs for FM and AM sections cnabling FM-AM
stereo, thec FA-680 also has terminals for multiplex
FM-FM stereo, if and when adopted.

Through the use of a gold grid cas-
code RF amplifier, the 680 achieves
Imicrovolt FMsensitivity. Extreme
wide-band detectors, and other ad-
vanced designs are used to assure

ydo?*

RADIO CORPORATION

37-04 36th Street, Long Island City 1, New York

lowest possible distortion on AM and FM.

The SM-245 is a stereo (dual-matched) preamp-
amplifier with virtually immeasurable noise and hum.
There are stereo inputs for the 680 tuner as well as
inputs with equalization for stereo and monaural rec-
ords, sterco tape heads and recorders, and dual micro-
phones. And there are special outputs for making stereo
and monaural tape recordings.

The sterco power amplifier built into the 245 has a
total, dual-channel power output of 40 watts for music
waveforms (80 watts transient peak). Harmonic dis-
tortion is less than 1% at full rated output.

The FA-680 is priced at $199.50, and the SM-245
at $189.50. Both arc supplied complete with enclosures,
attractively finished in vinyl black
and gold. Other Pilot components offer
you a wide choice of stereo system
combinations. See¢ and hear them at
your Pilot dealer, or write for com-
plete details and specifications.

prices slightly higher in West

Electronics manufacturer for more than 39 years
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Fig. 9. Allied Radio Corporation’s Knight KN-120 Deluxe AM/FM/Stereo tuner.

KNIGHT KN-120 DELUXE
BASIC AM/FM/STEREO TUNER

New tuners seem to be introduced at the
rate of about one each month, and aside
from variations in appearance, quality of
construction, and placement of controls,
there is little to distinguish one from an-
other. Performance is uniformly good, and
while there are differences in sound quality,
hum level, drift, and sensitivity, most of
them use essentially the same circuits and
many buy their i.f. transforiners from the
same source. But every so often something
that is sufficiently new to warrant attention
appears, and the Knight KN-120 Deluxe
basic AM/FM/Stereo tuner is one of them.
For in this model there is a radically new
idea which we have never before seen
applied to tuners, although all of us are
familiar with the use of feedback in ampli-
fiers—in fact, we rarely see an amplifier
nowadays without feedback.

Before discussion of the physical and
performance characteristics of the KN-120,
the application of feedback to a tumer
should be explained, for it is in this area of
circuit design that this tunmer is distin-
guished.

Reviewing briefly, most readers are
aware that a.f.c. may be obtained by
connecting—through suitable filtering ecir-
cuits—the output of the discriminator to
a reactance tube which controls the fre-
quency of the h.f. oscillator in the “front
end.” The Foster-Seeley discriminator is
so arranged that when properly adjusted its
audio output is superimposed on a d.c.
voltage whose average value varies as the
center frequency of the i.f. channel is
varied. When tuned exactly “on the nose,”
the average voltage of the discriminator
output is zero; if the set is tuned to one
side or other of exact center—which means
that the carrier is not distributed symmet-
rically over the straight-line portion of the
discriminator curve—a d.c. voltage is
developed. A reactance tube is a voltage-
sensitive device which varies its basic
characteristic—either inductance or capaci-
tance, depending on the actual circuit—as
the voltage applied to one of its elements
is varied. If the tube is connected across
an inductance in the oseillator eircuit, the
frequency of the oscillator can be varied by
varying the control voltage. Thus the entire
circuit functions like an engine with a
governor in which a speed-proportional
control is exerted on the engine’s throttle
to maintain a constant speed at all times.
In the FM tuner, the d.c. voltage from the
discriminator is fed back in the proper
polarity to correet oscillator frequency and
thus to retune the circuits so that the i.f.

48

signal is in the center of the i.f. pass band.
As in any governor system, there must be
some deviation in order for any control
voltage to be developed, so it is not possible
to provide a 100 per cent correction.
However, in a well-designed set the devi-
ation can be held to less than 20 ke with
ease. For the usual a.f.c. circuit, therefore.
it is only the average d.c. voltage at the
output of the diseriminator which is em-
ployed for the control, and the average is
obtained by filtering in the return circuit.
As a matter of fact, we have seen sets in
which the filtering in the a.f.c. return was
inadequate, and some low-frequency audio
signal was present in the control voltage.
The net result was that when the a.f.c. was
switched on the low-frequency audio voltage
in the control signal would try to move
the intermediate frequeney back to the
center again with each signal variation, and
since the diseriminator can only detect
frequency variation, the low-frequency out-
put of the set was reduced. So every time
the listener switched the a.f.c. on, the bass
dropped out of the reproduction.

Supposing, however, that the audio out-
put from the discriminator were to be fed
back to the reactance tube. If there were
no filtering in the line, and enough control
voltage were fed back, the output would be
reduced appreciably throughout the entire
audio spectrum. However, if a controlled
amount of the audio signal were to be fed
back, it would serve the same purpose as
any other type of feedback and should
therefore reduce distortion and improve
frequency response.

This is the principle of the Dynamic
Sideband Regulation as employed in the
KN-120 tuner. Some of the audio voltage
from the disecriminator (actually that from

a cathode follower which offers a low-
impedance source for the voltage being fed
back) as well as the filtered d.c. voltage
(which js proportional to the average
deviation from center frequency) is fed
back to the reactance tube to give about 10
db of audio feedback throughout the i.f.
section and the diseriminator. The result is
that while the audio output is reduced by
some 10 db, there is a considerable reduc-
tion in noise from weak stations, and the
effect of over-modulation is reduced greatly.
While FM stations by and large radiate a
cleaner signal than is usually heard on AM,
some of them do occasionally increase their
modulation to improve coverage, and they
may exceed the i.f. amplifier bandwidth in
the tuner. There is a definite improvement
in audio quality on most stations with the
DSR turned on, and on fringe stations the
signal-to-noise ratio is improved very
noticeably. The FM section may be used
without DSR, and with or without a.f.c.,
but since the operations are related, the
DSR switch overrides the a.f.c. switch.
Normal practice is to tune in a station with
DSR and a.f.c. switches both at off; then
switching the DSR switch to on also turns
on the a.f.c.

General Description

Figure 9 shows the external appearance
of the KN-120. Separate tuning knobs are
used, and separate dial pointers and tuning
indicators are used, as would be necessary
on any AM/FM/Stereo tuner. In the lower
panel, the lever switch at the left controls
AM tuning, varying sensitivity and pass
band for local, medium, or distant recep-
tion. At the right is another lever switch
that selects the output fed to a pair of
jacks marked ouTPUT on the rear apron—
the FM jacks are normally connected to the
FM circuit at all times. With this switch in
the AM or STEREO positions, an AM signal
is available at the ouTPUT jacks. One jack
of each pair is fitted with a level-set con-
trol. The three slide switches on the front
panel control power, a.f.c., and DSR.

Figure 10 shows the rear of the chassis
removed from its case, which measures 43§
in. high, 15% in. wide, and 13% in. deep.
The case is steel, with a leather-like vinyl
material permanently bonded to it. A
multiplex jack is provided, and the built-in
ferrite loopstick is mounted on a pivot so
it may be oriented for optimum signal
pickup.

In conclusion, it must he said that the
DSR feature, along with over-all good
design, results in a tuner which has ade-
quate sensitivity and excellent audio
quality. Furthermore, it is compact and
attractive in appearance. A-27

Fig. 10. Rear view of the Knight basic tuner.
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THE FISHER

THE 400"
STEREOPHONIC
MASTER

AUDIO
CONTROL

Your dealer will be happy to demonstrate w Eight pairs of stereo inputs, 4 pairs for low-
. level, 4 pairs for high-level.
THE '*400" for you. Compare THE FISHER
R m Seven pairs of permanent connections,
side-by-side with any other stereophonic audio 4 low-level, 3 high-level.
control system, regardless of price. In features, in u High-gain microphone preamplifier.

construction, and in ease-of-operation, w Pysh-button function and channel selectior.

THE FISHER will prove itself to be the best! w Built-in crossover network, with complete use

of the tone controls at all times.
m J-position, lever-type Rumble Filter.
w 3-position, lever-type Loudness Contour Cort-ol.
w Special input for ceramic stereo cartridge.
m Channel indicator lamps.
@ Power-on indicator lamp.
m Four auxiliary AC receptacles.

u Three cabinet finishes, for any room deco".

WRITE TODAY FOR COMPLETE SPECIFICATIONS

FISHER RADIO CORPORATION -« 21-29 44th DRIVE « LONG ISLAND CITY I, N. Y.
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WHAT CAN STEREO DO?

Debussy: Jeux; Debussy-Ravel: Danse.
Dukas: La Peri. L'Orch. de la Suisse Ro-
mande, Ansermet.

London CS 6043 (stereo)

The Debussy side of this disc is a top stereo
prize, to please anybody and everybody; the
Dukas side is interesting, if of lesser impact
all around.

“Jeux"—Games—is a remarkably little
known Debussy ballet score, the last orchestral
work he composed, dating from 1912, well
after the more familiar pleces. It is accord-
ingly more concentrated, more modern, terse,
and even better for hi-fi than the earlier scores.
In this really wonderful stereo recording and
performance the late-Debussy idiom, the color-
ful, bittersweet orchestration, are projected
with no less than thrilling effect, for me any-
how. I am sure that hi-fi lovers without a
trace of Debussy In their systems will enjoy
it just as much. It's just a d— good record
for listening.

“La Pérl,” the last work of Dukas, is mainly
novel in that it 4sn’t the “Sorcerer's Appren-
tice,” the Dukas piece we always hear. It
isn't as good, either, and it is much more
longwinded, less original. A nice and tuneful
chromatic score, not too far removed from the
Scheherezade sort of music (and Dukas man-
ages to steal a couple of Rimsky-Korsakoff
themes, without noticing it), but it doesn’t
compare with the Debussy.

The third piece is a familiar early piano
piece of Debussy, 8s orchestrated many years
later by Ravel. A pleasant trifle, to flll out a
side—and it's a pleasure, at least, to see a
stereo side actually filled out, for once.

Grofé: Grand Canyon Suite. Phila. Orch.,
Ormandy.  Columbia MS 6003 (stereo)

This piece is generally deplored by lovers
of classical music, but few musiclans would
deny the extraordinary effect of the instru-
mentation. The tunes are trite, the effects
second hand, the romance forced, the style
out of anybody and everybody familiar—but
nevertheless, the piece is outstanding as an
orchestral tour de force.

Stereo, by virtue of its way with the orches-
tra, makes a new wonder out the old war-
horse. I expected to be bored, I listened with
astonishment, Never has stereo’s power to
space out the insides of a plece of music been
more nicely demonstrated.

Of course—you hear the same details in
the mono version. But you don't notice them.
The subtle differences in source, in hall reflec-
tion, scarcely important in themselves, still
add up to a transparency and rhythmie poly-
phony that has never been achieved on any
standard mono recording of the music and
never will. (By polyphony I simply mean that
in stereo you can sense the several strands of
thought going on at once, in different parts of
the orchestra, each made clear and separate
from the others, yet simultaneous with them.
Mono recording takes away the separateness
of impact.)

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

Mendelssohn: Italian and Reformation
Symphonies. Boston Symphony, Munch.
RCA VICTOR LSC 2221 (stereo)

In this one—particularly in the ‘“‘Reforma-
tion” Symphony—it is the impact of an in-
tense Romanticism, a Romantic ecstasy, that
hits you via the immediacy of the stereo
medium. I was immensely impressed by the
“Reformation” (it is Symphony No. 5) in this
playing though, generally, I find Munch on
the chiliy side in Romantic music. Maybe it's
Just the RCA Victor punch here—it's a
splendid recording.

The “Italian,” for some reason, doesn't hit
me as hard. I suspect that the difference is
with both me and the orchestra: the music is
overly familiar and, by now, a bit stale and
it’s not the sort that can be played without
the right enthusi: and fresh

Dvorak: Serenade in D Minor, Op. 44.
Boston Woodwind Ensemble, plus cello
and double bass.

Boston BST 1004 (stereo)

—And here, the stereo impact is largely in
the sound of the hall. The smallish cluster of
instruments is not importantly aided by the
left-right distribution ; it isn’t that vital. But
what does come through in stereo is the strong
feeiing that these players are directly before
you, on a large stage within a large and
resonant hall. That in itself, aiong with fine
playing of a top-rank Romantic serenade (one
of the best of all the Dvorak works), makes
for good stereo listening.

As in so many other new stereos, this one
is considerably shorter than the mono version
of the same, which includes other music as
well. Boston follows the now-familiar practice
of spreading out over three or four stereo
discs the contents of maybe two monos. Neces-
sary, and worthwhile in the result—well-cut
stereo grooves. (But I wish the price per disc
would be equalized. To pay more for less hurts
too much. If the stereo records are shorter, it's
enough to have to pay the full mono price,
let alone 20 per cent more.)

Gilbert and Sullivan. The Mikado. D'Oyly
Carte Opera Co., New Symphony Orch.,
Godfrey. London OSA 1201 (2) (stereo)

This is it! It didn't take me five minutes
of listening to this new recording to decide
that there still is only one way to do “G & S”
and that is the D’Oyly Carte way. I didn’t
even bother to get out the recent Angel stereo
recording of the same with the famed Glynde-
bourne opera company—it just isn’t in the
running.

I suppose there are plenty of G & S fans
who will, as always, deplore these new fangled
Mikados, one and all, in favor of the classic
recorded version on 78, done in the late
Twenties and beloved for two generations.
Maybe so, maybe so. (In fact, I'm going to
have to look that old set up for a direct com-
parison, one of these days, out of sheer curi-
osity.) But tlme fiies and it’s now thirty years
later—and we still have D'Oyly Carte and the
authentic tradition, as we did in 1928, some

WWW ammerieaniadiahictary com

forty-odd years after the original. What more
can you ask?

D’Oyly Carte, if you didn’'t know, was the
original Gilbert and Sullivan company, per-
petuated (like an eternal “South Pacific” or
“My Fair Lady”) from one generation to
another, always in the family, carrying on the
traditions and—incldentally—owning the still-
unexpired copyrights; all other versions are
unauthentic, and all other versions (excluding
a great many worthy amateur productions)
sound unauthentic, too. They ring false.

This stereo Mikado may not boast the most
perfect group of D'Oyly Carte singers ever,
but by golly, the old familiar types are on
hand, mostly to perfection. The crusty, acid-
voiced baritone High Executioner (he appears
in some form in every one of the operas), the
gravelly contralto, Katisha, the sweet young
things (three little maids), all a-twitter and
ever so British, the ponderous basso and the
ecstatic tenor (always a bit strained in voice
and never quite altogether in tume)—every
familiar sound is here. Even the chorus, plus
one of the best G & S orchestras ever but still
under the same Isidore Godfrey.

What never fails to astonish me is the
verve and enthusiasm that this company is
able to summon up, year after year, decade
after decade, lifetime in and lifetime out.
Don’t tell me the British aren’t the most
tradition-minded souls in the world! Per-
sonally, I'd go nuts singing nothing but G & S
for ever and anom, but I certainly don't go
nuts listening to these singers.

The stereo is excellent, and adds a wonder-
ful sense of immediacy and presence to the
production, without in the least posing prob-
lems of artificiality or falseness in the spatial
sense. The soloists are placed exactly right,
not too near, not too far, and they move just
enough so that they aren’t rooted to pedes-
tals; you'll never worry an instant about
their visual whereabouts. The chorus is in
back, precisely where is should be (but not
too far) and the orchestra-——well, it's every-
where and very much in place musically.

I'm not even listing the Glyndebourne pro-
duction here. It is wrong, wrong, so very
wrong—and Glyndebourne is one of the finest
“real” opera companies in the world. But this
G & 8, you see, isn't real opera ; it's a stylized
show type of its own, satirizing opera and
plenty else, but never, never sounding like
actual opera, never competing with actual
opera either. Glyndebourne’s Angel perform-
ance (a) sounds like real opera and (b) plays
down to G & S, as though the ghosts of
Mozart and Verdi and Rossini were on hand
to deplore. Bad, You have to have faith in
G & 8 to sing it right.

Note—there are other G & S stereo albums
from D'Oyly Carte too; they’'ll all be done
again, most likely.

Vivaldi: The Four Seasons.
(a) | Solisti di Zagreb, Janigro.
Vanguard BGS 5001 (stereo)
(b) Stuttgart Chamber Orch., Munch-
inger. London CS 6044 (stereo)
These are two heartwarming recordinge of

this set of Italian concertos that has risen,
since the war, from complete obscurity to be
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AUDIO FIDELITY.

RECORDS

Unusual, distinctive and exciting entertainment
— plus unsurpassed sound reproduction! Here
is the powerful and vital sensuous impact

of sound in its purest and most natural

form. These are not just records . . . but each is
a tremendous emotional experience!

each 12 inch long play — $5.95
also avaiable on STEREODISC* — $6.95

Please write for FREE "W hat is Stereophonic Sound” brochure and Catalogs

AUDIO FIDELITY, INC. ¢ 770 ELEVENTH AVE. ¢
‘r.eq. app.
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one of the favorite 18th century works. Both
versions represent about the best playing of
this sort of music available from their re-
spective areas—Germany and the Adriatic
Sea. Both are excellent stereos, techuically
and for the music itself. Both are “authentic”
in their approach and in their complement of
performers, a small string group with harpsi-
chord plus two or three solo violins.

There have been horribly distorted perform-
ances of this music, and not infrequently
either—a recording by the late Guido Cantelli
comes to my mind as perhaps the most dis-
tressing of all. There have been stodgy, musi-
cological-style playings, romantic, overblown
versions. Our own symphony orchestras are
inherently incapable of making sense of this
kind of music—though they have tried. But
here, at last, we have it as right as Mozart,
and the variations from one to the other of
these two recordings are what may be called.
at last, legitimate within the style and period
of the music.

Vanguard’'s recording is the lightest, the
airiest, the most electrical. It has a cat-like
quality—steel-springed, but beautifully under
control, that is of the best iu the ltallan
school of present-day string playing. (Zagreb
is evidently more Italian than Germanic in
its musical affiliations.) The poloists are sen-
sationally good in their parts (one is a princi-
pal solo, the others more or less secondary.)
The display of the successive seasons lulls,
crackles, roars, bristles, sleeps, all within the
strict 18th-century framework of musical
expression.

London's from Stuttgart, within the same
general tradition, is sweet and German. The
tempi are slower, the music fuller, softer,
rounder, the voltage generally lower but the
amperage plenty ample. German Baroque play-
ing (this is nominally what is called Baroque
music) can be stuffy, heavy, plodding ; it isn’t,
here—far from {t. If you play this hard on
the heels of the Vanguard disc it will seem
a bit heavy-handed for about three minutes.
Then, as you adjust to the feel of the perform-
ance, the heaviness will vanish.

An interesting stereo point, concerning both

discs : these are of the 18th-century coucerto
type where the solo or solo group is contrasted
and complementary to the larger “tutti” body
of strings but not singled out in the later
super-virtuoso fashion. The engineers accord-
ingly have been able to place these solo fiddles
in a much truer and more natural perspective
than is possible when the concerto soloist is
2 big name with all the trimmings and plenty
to show off about. Big-name solos must sound
big—and they do, alas.

Most of the big concertos are now subject
to stereo elephantiusis of the solo. I don't
like it and doubt if I ever will—for it is not
a necessity in sterco, as it was in mono re-
cording. I hate to hear huge fiddles playing
close-up in front of vast, distant orchestras;
1 dislike a ponderous piano that floats in mid-
air before your very nose, I find more and
more that stereo solos—all solos—are best
when taken from a more concert-like position
and in a concert-style volume balance. But,
unfortunately, the practice of solo magnifica-
tion isn’t going to dle easily.

And 8o there’s nothing like the “little” solo,
the semi-soloist, for good sterco! If his name
is anonymous, or set. figuratively, in medium-
sized letters, not big ones then he gets ideal
stereo treatment from our present-day engi-
neers. ‘I'ry either of these recordings and
yow’ll see exactly what I mean.

Berlioz: Symphonie Fantistique,
Soli Orch. of Paris, Fourestier.
Omega Disk OSL 9 (stereo)
Stravinsky: Petrouchka. Cento Soli Orch.,
Albert. Omega Disk OSL 8 (stereo)

Here is an unexpected and quite startling
new stereo series, in two examples, launched
out of the blue by a company that hasn't to
my knowledge had its nose in the classical
disc catalogue hefore. The discs are, surpris-
ingly, top rate. The sound is terrific and so is
the engineering; the performances, by an
orchestra that I hadn't heard mentioned be-
fore, are fresh, full of life, if (like many a

Cento

French performance) somewhat on the erratic
gide.

The best of the two sonically is the Stravin-
sky—mainly thanks to Stravinsky himself,
who I8 beautifully served by this opulent, fnll-
hodied two-channel (?) stereo taping. One of
the interesting things our ears begin to learn
in respect to stereo these days is the quite
different effeet of two-channel and three-
channel originals. Not all are clearly to be
heard one way or the other—but a recording
such as this one scems clearly two-sided, the
emphasis on the right and left areas, with a
relatively mild sense of straight-ahead middle.
I do not by this mean that there ias a “hole
in the middle” by any means! (Now that my
speaker phasing is usually right, I don't
believe in holes in the middle any more. They
really don’t exist.) There is simply a feeling
of “two-ness” here, an attraction for the ear
towards both sides, which spread out beauti-
fully to overlap in the middle and 8o complete
the plcture. This is superb for the Stravinaky
score, which never got such a fabulously clini-
cal inside exposition. The endless details of
orchestration are 8o clearly, startlingly
brought out that you will be fascinated for
hours, given a bit of musical curiosity.

The famous Berlioz symphony, a bit less
striking as stereo, is the better performance
—it is a traditional favorite of French
musicians, who put into it all the accuracy,
the electrical quality, that it must have. (The
Stravinsky performance is conducted by a
young German conductor; he makes it sound
German, with unusually slow templ, a rather
heavy quality. Interesting, even so.)

My congrats to Omega for a splendid teckh-
nical Job on both disecs.

Berlioz: Corsair, Beatrice and Benedict,

King Lear, Rob Roy Overtures. Philhar-

monic Promenade Orch., Boult.
Wesiminster WST 14009 (stereo)

Sometimes the best virtue of gtereo s
moderation—and it’'s worth money. You'll pay

NEUMANN
KM-54a Condenser
Microphone in
Z-38 Full-elastic
Suspension

The Georg
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equipment.

NOTE:

1. WHO HAS DEVELOPED, PATENTED, AND
ALWAYS MANUFACTURED THIS MICROPHONE ?

The Geory NEUMANN Laboratories (founded 1928), West Berlin,
Germany, developed and have always manufactured the U-47, M-49b,
SM-2, and KM series of condenser microphones. All have the name
NEUMANN, the model and serial number.

2. WHAT IS THE BIG NEWS?

The NEUMANN nome-plate now assures you of same day repair
service by the direct factory representative. Now all repairs are
made in the US. by factory trained technicians using genuine
NEUMANN parts and factory authorized resealing with a 6 month
warranty os a new microphone.

The name NEUMANN on your microphone now means U.5. standard
A.C. plug and audio connector, fuse and pilot light as ORIGINAL

From now on, look for the NEUMANN name-plate on your new
condenser microphone.

ALL NEUMANN MICROPHONES ARE NOW SUPPLIED WITH A
FULL ELASTIC SUSPENSION (us illustrated) AS ORIGINAL
EQUIPMENT AT NO PRICE INCREASE.

Available separately $37.50

|

;e:cnham

|'wi'|l||

Aludio

Laboratories trademarked products are exclusively repre-
sented and serviced in the U.S.A. and Canada by

(]

\¥.0. inc.

e

2 WEST 46TH STREET, NEW YORK 36, NEW YORK
Represented in Canada by: Viditon Corp. Ltd., Ottawa
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Dost-Christmas Book Sale

HERE ARE THE BOOKS—
HANDBOOK OF SOUND REPRODUCTION

Ed M. Villcht
Right up to date, a complete course on sound
reproduction. Covers everything from the
basic clements to individual chapters on each

of the important components of 4 high fidelity
system. Price $6.50.

TAPE RECORDERS AND TAPE RECORDING

A complete book on home recording by the
author of High Fidelity Simplified. Easy to
read and learn the techniques required for
professional results with home recorders.
Covers room acoustics, microphone tech-
niques. sound cffects, editing and splicing,
ete. Price $2.95.

THE McPROUD HIGH FIDELITY OMNIBOOK

Publisher of AUDIO and noted authority
and pioneer in the field of high fidelity. Con-
tains a wealth of ideas, how to’s, what to's,
and when to’s--written so plainly that hoth
engineer and layman can appreciate its valu-
able context, Covers planning, problems with
decoration, cabinets and building hi-fi furni-
ture. A perfect guide. Price $2.50.

THE 3rd AUDIO ANTHOLOGY
l : 100

A condensed Tibrary of essential high fidelity
knowledge in onc single volume. A valuable
collection of the most useful audio techniques
published in AUDIO Mzgazine. .. the original
magazine about high fidelity. 47 complete
articles by world famous authorities — fully
illustrated, with schematics, pictorial dia-
grams and photographs. Price $2.50.

THE 4th AUDIO ANTHOLOGY—JUST OUT!
) N ¢

oy the cditors of AUDIU gazine

144 pages of complete articles by world-
famous authors...contains ¢verything from
transistors to speahers. Numbers 1, 2 and 3
of the AUDIO ANTHOLOGY are valued
highly in reference libraries throughout the
world. Number 4 of the series promises to
provide the same quality of articles that has
made the AUDIO ANTHOLOGY a prized
reference work . Price $2.95.

SELECT ONE OR MORE OF THE MANY MONEY-SAVING BOOX COMBINATIONS SHOWN BELOW.
BECAUSE OF THE HUGE SAVINGS, REMITTANCE MUST
ACCOMPANY YOUR ORDER...NO C.0.D.'s...ALL BOOKS SENT POSTPAID

$5 = 8 5 Postpaid

$6.50 Postpaid

$650 Postpaid

$5.85 Postpaid

$3 50 Postpaid

$3.95 Postpaid

P.0. Box 629
Mineola, New York

o Please send me postpauid, the book combinations I have circled below. I am en-
- closing my remittance for $............
e ALL BOOKS SENT POSTPAID-NO C.0.D.’s —REMITTANCE WITH ORDER
e - PC-10 $5.85 PC-11  $6.50 PC-12 $6.50 PC-13 $5.85 PC-14 $3.50 PC-15 $3.95 PC-16 $3.95
NAME .
ADDRESS ___CIty ZONE_ STATE

WWW. aknerieanatadiahistary. com

RADIO MAGAZINES, INC., Dept. PC-1
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for it in this one, with good musical benefits.

What I mean is, that for much music,
especially for the classical orchestra of the
middle and late 19th century, a general over-
all sound picture is far more important than
a clinlcal, close-up, spread-out look at details.
In modern music from, let's say, 1890 on, the
orchestra s minutely subdivided with a
wealth of coloristic detall work. The earlier
orchestr pecially Berli has the detafl
work too, but it is definitely secondary to
larger, over-all musical statements that must
he heard full-size and as a whole. Too much
stereo effect and you lose out in musical sense.

With which introduction I proceed to say
that the relatively mild stereo of this record-
ing is exactly right for the music. I've
switched to my “mono” position (paralleling
the cartridge leads) to note that superficially
there isn’t any enormous differences but that
the small difference which is evident is good
to the music.

The four Berlioz overtures here include an
almost unknown one, Rob Roy, an early work
that gets its first recording here. You’ll enjoy
it, if only for the main theme which, says my
curfous ear, is no less than the familiar
Scotch tnne “Scots wha hae for Wallace bled”
—is that the right title? (Westminster’s an-
notator doesn’t seem to have heard it.) The
British performance is impeccably musical,
accurate, and on the whole, very British.
Doesn’t do this slightly over-dramatic French
music a bit of harm! .

(N.B, There’s -a companion overture dise
with four moré Berlioz overtures on it, WST
14008.)

Prokofieff: Peter and the Wolf. Garry
Moore; Philharmonic Symphony of Lon-
don, Rodzinski.
Saint-Saéns: Carnival of the Animals.
Garry Moore, narr. J. and G. Dichler,
pianists, Vienna State Opera Orch.,
Scherchen; zoo sounds.

Westminster WST 14040 (stereo)

This is an odd one! It’s a composite, of
course, mixing Vienna, London, America, and
the Bronx 200 for a grand gtereo pastiche
that has me only partly impressed—but im-
pressed, even B8o.

Take ‘“‘Peter” firgt. Garry Moore triegs hard
to be the average Joe, avolding the archness
of most tellers of the Peter story in favor of
an almost hard-bolled approach. Pretty sad,
I'd say. “Peter” isn't that kind of piece. As
for the stereo here—if there is any, then I
can’t hear it. Sure, there’s virtue in modera-
tion, as I have said already ; but when moder-
ation moderates to the vanishing point . . .
anyhow, the performance itself—the orchestra
—i8 nicely done. It's probably the same one
issned in various other Westminster “Peter”
formats, including one (momno) without any
voice at all.

The 'Carnival” is quite a proposition. It
has been out before In mono form—but here,
the actual animals are claimed to be recorded
in stereo at the Bronx zoo! Well, maybe so,
but if I am hardly aware of ducks to the
right and wolves to the left, at least the
animal sounds are real and out of live ani-
mals, Oddly enough, too, they go quite well
with the Saint-Saéns music, which is de-
cidedly not what I had expected. The alter-
nation of living animals and musical animals
proceeds smoothly via tape editing and the
total effect is quite instructive.

Here, the music is plenty stereo at least
as far ag the two solo pianos are concerned ;
one is on each side of you and the contrast
is musically interesting. The orchestra fsn’t
spread out much but it doesn't matter. Nice
playing, and Garry Moore I8 better here than
in “Peter” even if the “verses” he recites are
pale imitations of the clever set done by
Ogden Nash (on an early Columbia LP).

Prokofieff: Peter and the Wolf; Lieu-

tenont Kijé Suite. Boris Karloff; Vienna
State Opera Orch., Rossi.

Vanguard VSD 2010 (stereo)

Toss this one in the pot too—it makes &

nice contrast to the Westminster “Peter’.
Where Garry Moore tries hard to be butch,
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Boris Karloff goes back to the real fairy-tale
tradition, booming out the story in rich,
sepulchral tones, his voice surrounded by a
huge space that is even bigger than the large
musical hall in which the orchestra plays.
(The two were done separately, of course).
The performance of the music goes perfectly
with the Karloff approach ; it makes much of
every detail, in a slow and impressive way ;
the wolf is positively frightening, grandfather
hobbles slowly and implacably with Peter in
tow, the cat is slimier than ever. (Well, you
find a better word.)

Old "Peter” fans will find this recording
& heartening throw-back to the first “Peter”
of all, on RCA Victor 78'c with the Boston
Symphony and Richard Hale, who spoke at
stage distance in what now turns out to have
been a thoroughly Karlofian manner.

Beethoven: Symphony #6 (“Pastorale”).
Columbia Symphony, Bruno Walter.
Columbia MS 6012 (stereo)

I suppose I've sampled a dozen versions of
the Beethoven Bixth, the one with the thun-
derstorm and the bird songs, during this last
year or 8o ; not a one of them was able to get
through to the music as it ought to be—and
has been, in the past, under such leaders as
Walter himself and Arturo Toscanini. (He
did an early Sixth on 787s that has never
been beat.)

Old Bruno Walter, as far as I'm concerned,

has hit: this particular jackpot on the nose.
I haven’t compared him to Toscanini (or to
a]l the others) nor even to himself as of
earlier recordings. Not important. This ver-
sion, in stereo, is miraculously right where
the others, one after the next, falled to get
into the apirit, failed to make the tricky
music and the even-trickier pastoral symbo-
lsm sound convincing, in performance.

No use saying more, except that I find the
Columbia stereo just about ideal for the
musie. It could be done differently, of course.
But this is one excellent way to take down
the Sixth—and with such a performance to
work upon, there wasn’t much chance of its
misfiring,

(You can have it in mono, but don’t if
you can help it.)

Mendelssohn: String Quartet in E Flat.
Glinka: String Quartet in F. Westwood
String Quartet.  Stereo Records S 7006

I bhave postponed this record for months
hecause when I first tried it the sound was
80 dreadful that I decided Immediately it
couldn’t be that bad—it must be my stereo
equipment.

Well, it isn’t that bad—but it isn't good
sound, either. Instructively enough, I was
also sent the mono version of the record
(different brand on this one, though the
cover ig the same) and I quickly found that
part of the trouble is in the original tape—
or perhaps in the music itself—a thin, wiry,
unpleasant string sound, in both mono and
stereo versions. It could be the quartet itself
and/or the particular acoustics and mike
placement chosen; in any case, I have never
heard anything quite like this unpleasantness
and I am not enthusiastic about it.

In addition, the performances are dominated
by a very wobbly first violin, Louis Kaufman.
No amount of engineering can repair that.
The playing ensemble is poor, though the
spirit is good.

Finally, the sterec record is distorted, and
no doubt about it. Not the horrible distortion
that 1 seemed to hear on my earlier stereo
playing equipment hut, rather, a mild, annoy-
ing, slight distortion that gets worse in the
inner grooves, as might be expected. I am
sure that this distortion will show up variably
according to the cartridge used; with the
best and most compliant cartridges it should
be slight enough not to interfere with your
musical listening.

I mention this record in detail mainly as
an interesting example of the problems in
current record listening. We always blame the
record, but more often we shonld look out
for our own equipment, in every aspect. With-
out the slightest doubt, for Instance, a bril-
liant tweeter system and/or a very live room
will exaggerate this slight distortion to the
utterly impossible stage, whatever the car-
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tridge. Without a doubt, too, a cheap phono-
graph of the sort that mercifully suppresses
the highs won't even show it up at all

One reviewer of this disc, in another maga-
zine, praised it to the skies as a fine stereo
recording. Wonder what equipment he uged?

By the way, the two quartets are interest.
ing music, one of them a pleasing hit by the
ploneer Russian composer, the other a yonth-
ful and surprisingly mature quartet by Men-
delssohn aged 14. The Society for Forgotten
Music, which sponsors this series, did a good
job on the musical choice of material.

Gluck: Alceste. Flagstad, Jobin,
Geraint Jones Orch. and Singers.
London OSA 1403 (4 stereo)

This is the stately opera in which Flagstad
made her “final” appearance on the opera
stage in New York, n good many years ago;
I saw and heard her and won't soon forget
the occasion, especially the moment when the
great singer, wrapped in her long white robes
and looking as large as the statue of liberty,
tripped and almost fell down a stage moun-
tain. The audience positively gasped, for
Flagstad is and was a monumental singer
par excellence.

The monumentality is still there, and so ia
the fine musicianship. Whether you enjoy
this recording or not depends mostly on a
rather tricky ratio, between your appreciation
of the high plane of tragedy on which she.
projects the opera—she can’t be beat on that-
score—and your distress at those inevitable
high notes which the ageing lady squawks
most painfully., (Lesser singers merely sing
fat; Flagstad always hits the pitch exactly,
even if it mearly strangles her.) If you can
forgive her these, and if you are aware of the
real greatness of her lofty concept, this is
for you. It’s not for most listeners, and that
includes mauy who would prefer a more
“authentic” and less grandly Romantic inter-
pretation.

Opera fans should keep one important fact
in mind here—this is not the usual French
version of the opera but the original Italian
version, written in Vienna before Gluck
moved to Paris and the protection of Marie
Antoinette (before she lost her head, of
course). The older Italian opera style was
lofty, serious, restrained—restricted, perhaps.
The new Gluck reforms, applied to his own
operas In their French revamping, allowed for
more freedom, a more personal and expressive
style. Flagstad is entirely right (and with
her the rest of this cast) in pursuing the
older, lofty fideal here. Interesting.

etc.,

Liszt: Totentanz; Malediction. Alfred Bren-
del, piano, Vienna Symphony, Gielen.
Stereo Vox ST-PL 11.030
(The some, plus) Mephisto Waltz $:1,
Czardas Macobre, Die Traurige Gondel,
Unstern. Vox PL 11.030

These two Vox discs share a common cata-
logue number and a common cover—an un-
commonly good looking one, by the way. They
also share in common two largeish and um-
usual Liszt pieces for piano and orchestra, as
above. I found these two works very interest-
ing. Liszt, the ultra-arch-Romantic, is begin-
ning to make a serious comeback these days,
not only in his more famillar big pieces but
in a large number of works that for a couple
of generations have heen pretty much put
aside as inferior, longwinded, bombastic, over-
blown, and what have you.

They are bombastic, overblown, noisy,
blatant, no doubt about it. Yet under all his
noise and showmanship (which was very
much what people enjoyed in those days),
Liszt was always a strong musician and
basically a good composer. Also a very mod-
ern one in ways that are only now beginning
to emerge—he wrote a sort of semi-atonal
chromatic music that actually was much
nearer to modern ways of musical thinking
that Wagner's more famous endlessly shifting
harmonies. Liszt used his half-tone, chromatic
melodies, his restless harmonies, in a tight,
nervous, intense fashion—beneath the bom-
bast-—that listeners of his time could not
appreciate in the terms we do today. These
things can be heard as well in his lesser, un-

(Oontinued on page 67)
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Raiph Bellamy, starring in “Sunrise At Campobello®, listens to sterco on his Collaro changer and Goodmans Triaxonal Speaker System.

COllar O—your S llent partner for Stereo

Listen to stereo records and discover the most exciting way of
listening to music in your home. Listen to the new Collaro
stereo changer and discover the changer which provides truly
silent performance to meet the rigid quality demands of
stereo. Here’s why Collaro is your best buy:

A. Five-terminal plug-in head: Exclusive with Collaro.
Provides two completely independent circuits thus guaran.
teeing the ultimate in noise-reduction eircuitry.

B. Transcription-type tone arm: As records pile up on
a changer. tracking pressure tends to increase. Result may
be damage to records or sensitive stereo cartridge. This can’t
happen with the Collaro counter-balanced arm which varies
lese than 1 gram in pressure between the top and bottom of
a stack of records. Arm accepts any standard stereo or mon-
aural cartridge.

AUDIO e JANUARY, 1959

C. Spindle assembly: Typical of Collaro precision quality
is the spindle shaft which is micro-polished to 000006 (6
millionths of an inch) for smoothness — insuring no injury
to records.

There are three Collaro changers: The Conguest, $38.50; The
Coronation, $42.50 and The Continental (illustrated ), $49.50.
For full information write to Dept. A-1, Rockbar Corpora-
tion. Mamaroneck, N. Y.

American sales representative for Collaro Ltd. & other fine companies. ace
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CHARLES A. ROBERTSON*

STEREOPHONIC

Robert Prince: N. Y. Export: Op. Jazz
Leonard Bernstein: West Side Story
Warner Bros. BS1240

The music from two choreographie tri-
umphs of Jerome Robbins is conducted by
Robert Prince, a young Juilliard graduate
whose own work was bailed by European
eritics after bis premiere at Spoleto, Italy,
and performances at the Brussels World's
Fair. His orchestra is the one assembled for
the “‘Ballets U.S.A."” engagement at the Alvin
Theater, where writers for New York papers
called it a “stunning theatre work,” and “a
genuine work of art.” Such jazz-tested per-
sonnel as Phil Woods, Ernie Royal, Sol
Schlinger, and Georgie Auld are among the
soloists.

Both composers understand jazz and are
able to make valid use of its terms in larger
forms. Prince writes from within the idiom,
however, and N. Y. Eoport: Op. Jazz, after
introductory measures, swings valiautly
thronghont. More than any other composer
and the numerous leaders of big bands who
have tried to elevate jazz, he respects the
line of demarcation which distinguishes it
from other musical styles. His writing is no
patchwork of tired riffs and symphonic ele-
ments, but a thoroughly digested composition
with a consistent design and a mounting
climax.

Although the influences of modern jazz are
most evident, the knowledgeable will gee the
Jimmie Lunceford section at work in the
trumpet ensembles. And the wonderful pas
de deus, with unerring strings behind a solo
trumpet, could serve as an accompaniment
for Bessie Smith or Mildred Bailey. Rather
than a series of devices, Prince plainly values
jazz as the creation of a host of talented
individuals.

Leonard Bernstein’s score for “West Side
Stery” is known to many theatergoers and is
available on the original cast recording.
Gathered here is all the ballet music from the
prologue, Dance at the Gym, Cool, The
Rumble, and the dream sequence. Bernstein
utilizes jazz less often, as the story of Romeo
and Juliet against the warfare of teen-age
street gangs still sticks to sotne of the con-
ventions of stage action.

That both men know the worth of space
and intervals of silence makes the sound a
trent for the audiofan. The ensemhles are
sharp and the percussion passages are cleanly
outlined by a marvelous battery., It is re-
grettable that its release did not precede the
proposed national tour. George Avakinn super-
vised the recording and stereo gives it the
movement expected in ballet.

Music Of The African Arab, Vol. 3
Audio Fidelity AFSD5858

Mohammed EI-Bakkar and his animated
troupe of singers and musicians gambol
through another set of oriental tunes, fully
as provocative as those in the two preceding

* 732 The Parkway, Mamaroneck, N. Y.
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volumes. At first hearing they convey an en-
veloping spirit of wild abandon, but once the
exotic surfaces are breached the subleties of
the basic rhythms become more clear. Origi-
nating at the crossroads of the Fastern and
Western worlds, some patterns have counter-
parts in the Raga of India. Conversely, a
jazz drummer would feel at home during the
introductory bars of Ya Sabeya. The Islamic
drums have a distinctive sound and the meter
is accentuated by variations in their timbres,
obtained by mufling certain beats. Quite a
few modern jazz drummers have adopted
these effects, taking them mainly from Afro-
Cubar rhythm sections. But Art Blakey,
Dizzy Gillespie, and Yusef Lateef have gone
direct to sources in Africa. Ahmed Abdul-
Malik, bassist with Thelonious Monk, is
among El-Bakkar's friends and admirers, and
hopes to receive a foundation fellowship to
allow him to study music in Egypt.

Ya Waboor, an amusing depiction of a de-
parting train, and Raksat Africa, featuring
the leader’s voice, are most effective. The
great strides made by the stereo disc since
this label placed the first on the market last
spring are quite apparent. Certainly not an
easy group to record, it is given good balance
and the chorus contributes to a feeling of
depth. A fifty-minute playing time is achieved
with considerable dynamic range.

Ted Heath Swing Session London PS138

This is the most happily inspired Ted Heath
export since he sent an album spotlighting
each of his sidemen in this direction last
spring. One reasen is that his star soloists
again have n free rein, another is the en-
couragement of a grateful audience at Kings-
way Hall, and finally there is the all round
excellence of the band which permits it to let
loose without tripping over its own enthu-
siasm. The powerful brass and full-throated
reed sections are deployed to good stereo
effect on Gillespie's The Champ, Blues for
Moderns, and Fourth Dimension.

The soloists step forward as saxist Ronnie
Chamberlain plays Eloquence, by chief ar-
ranger Johnny Keating, and Bobbie Pratt
shades his trumpet passages with a plunger
mute on Do Nothing Until You Hear From
Me. Tromhonist Don Lusher luxuriates over
Solitude, and his section mate Wally Smith
is deftly afirmative on I @Got It Bad. Stan
Tracey, in taking over Frank Horrox's piano
post, features his predecessor’s Etroapcct.
Stereo sharply defines hassist Johnny Hawks-
worth’s interplay with the rhythm section on
Pick Yoursclf U'p, and the drum pyrotechnics
of Ronnic Verrell on The Hawk Talks, and
Rhapsody for Drumas.

The British leader likes to have his pro-
grams add up to a consistent LP. Sometimes
they verge on the popular, a small excuse for
my confusing his tossing of Three Coins in
the Fountain, in a review of his last release,
with that of Montovani, who does use stereo
placement to defilne their descent. Anyway,
this one swings all the way, playing a full
thirty-eight minutes in a wide panoramn of
sound. Two photographs of the recording
scene on the jacket show the relatinnship
of the sections as they are heard in sterco.

WWW. ameidsartadioRistery.com

The Song Of Songs
Audio Fidelity AFSD5888

A Jjazz interpretation of Solomon’s Song
of Songs may give rise to questions of pro-
priety, but the answers are best left for each
individual to decide. The nature of the work
imposes certain limitations on the composer,
Marty Rubenstein, planist of the progressive
Jazz quintet which supplies Instrumental in-
terludes and backgrounds for a quartet of
voices. To convey the spirited text without
departing from its eternal qualities, he bases
the score on familiar Hebraic themes and the
traditional Shofar call appears in two of the
8ix sections. By choosing rich and passionate
melodies, he is able to write lean, spare lines
and keep the arrangements functional. Both
in these respects and in the lively tempos
of the dances, there is a similarity to Proko-
fiev's Overture on Hebrew Themes. And Louis
Armstrong, certainly, has treated some spirit-
uals with more familiarity. Jack Noren,
drums; Kenny Soderbloom. flute; Howard
Davis, alto sax. and hassist Dave Poskanka
complete the group.

Portions of the text are rearranged to he
read by Shaunelle Perry as the maiden,
Gordon Gould as shepherd, Charles Fran-
cisco as king, and Beverly Younger plays sev-
eral parts ng narrator. Stereo is used effect-
fvely, especiallv in the dream sequence to
create an impression of volices coming from
all directions. Louis Solomon and P’aul Raffles
are the producers.

Buddy Cole Plays Cole Porter
Warner Bros. WS1226
King Arthur: Aristocratic Swing
Audiophile Stereo 59

These two items are meant for people who
attach importance to good plano sound. An-
other point where they are in accord is Buddy
Cole’s choice of n Bosendorfer to display his
arrangements of a dozen Cole I"orter melodies.
Some fortunate individuals may have met the
instrument early last yvear on a delightful
Audiophile release. featuring Knocky Parker
playing ragtime classics. They will need to
be advised only that it sparkles just as con-
vincingly in stereo, among the strings of an
orchestra conducted by Pete King. It almost
lifts the album out of the mood category.
Cole expresses his satisfaction thusly. “It is
simply a fantastic instrnment. 1 have abso-
lutely no hesitation in saying that only be-
cause of the Bosendorfer was 1 able to play
some of the things on this album.”

King Arthur plays two-handed piano in the
swing tradition on Andiophile’s second stereo
disc. He forms a nicely integrated trio with
Ray Kudrin, on bass, and drummer Andy
Spriggs for an expert reading of Perdido,
Moonglow, Indiana, Blue 8kies, and a half-
dozen others. It is not guite as impressive as
Doc Evans' lively crew on the first release.
but that is hardly to be expected. As a men-
arch. King Arthur is easily nccessible and his
talent of providing enjoyable listening is cer-
tainly achieved.

Felix Slatkin: The Military Band
Capitol SW1056
Les Brown: Dance To South Pacific
Capitol ST1060

At the head of a seventy-piece group com-
posed of 1Inllywond musicians and delegations
from service outfits. Felix Slatkin introduces
Capitol's second release of popular stereo
dises and displays another facet of his con-
ducting experience, gained leading an Air
Corps band while stationed at Santa Ana,
California, during the war. A Salute to the
Scrvices nedley awakens to Reveille and pre-
sents official versions of the nnthems of each
branch. tied together hy a variety of drum
corps Thythms from the eleven-man percussion
section, before Tups and a mighty &Star
Spangled Banncr at the close. There are six
Sousa marches. with a squad of seven for the
piccolo passage in Stars and Stripcs Forever,
and a task force of six tubas adds depth te
Under the Double Eagle and American Patrol.

In dealing with an organization of such
quantity, Slatkin never lets the quality de-
teriorate or the marching bheat bog down.
The first-rate sound has plenty of room on
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the monophonic version, but stereo gives it
additional space and dramatic impact.

Les Brown makes an eminently danceable
album of the score of “South Pacific.” by call-
ing for new arrangements from Jim Hill, Don
Bagley, Wes Hensel, Billy May, and Frank
Comstock, and collaborating on several him-
self with Sonny Burke. From such an array
of talent comes the expected flow of fresh
jdeas, paced by May’'s choice of cha-cha
rhythms for Bali Ha’i, and all have due re-
gard for the melody and a dancing beat.

“Sounds of the Great Bands (Capitol
SW1022),"” an album previously recornmended
in these columns, finds Glen Gray leading his
Casa Lomans, recreated from Hollywood
studio men, in recreations of the original hits
of famous swing bands. Aside from the
breadth given the sound of his sections and
those of Les Brown, it is pleasant to dis-
cover that stereo depth is removing much
artificial echo from popular recordings, on
this and other labels.

“Black Satin (Capltol ST858),” designed
for mood listening, slows George Shearing's
piano down to an amble and surrounds it
with the soft rustle of strings. An occasional
Latin tempo rouses the rhythm section and
the piano is nicely centered.

“Space Escapade (Capitol ST968),” a visit
to the outer limits of the universe, offers Les
Baxter's fanciful views on interplanetary
travel. His strings are unimpaired by the
Journey and there are quaint, ethereal sounds.

“‘Carousel (Capitol SW694),” from the
motion picture soundtrack, is conducted by
Alfred Newman and features Gordon McRae,
Shirley Jomes, Cameron Mitchell, Barbara
Rulck, and Robert Rounsville. Stereo gives
separation to the vocal duets and the choral
interludes are particularly appealing in stereo.

7th Avenve Stompers: Dixieland—-New
York! World Wide MGS20005

The name assumed by this studio group
denotes, rather than geographical origin, a
place where its members find employment.
One of them is usually on the stand at the
Metropole, a Jjazz emporium dedicated to
dixieland in all shapes and sizes. On a good
night, you might be lucky enough to hear the
brand selected, under the leadership of
drummer Bobby Donaldson, for this stereo
project. It contains some of Buster Balley's
best moments and his clarinet solos, though
full-blown, remain in good taste on Fidgety
Feet, Yellow Dog Blues, and St. Louis Blues.

The muted trumpet of Emmett Berry is
nicely relaxed on How Come You Do Me Like
You Do, and Vic Dickenson is most tweedy,
putting a grand burr on his trombone com-
ments. Red Richards is pianist and Al Lucas
plays bass. If you have your fill of horns
popping out in unexpected places in the stereo
pattern, the natural placement and depth
found here offers a pleasant change. Engl-
neered by Rudy Van Gelder, a balance is
struck between wide separation and musical
effect.

Bob Gibson: There’s A Meeting Here To-
night Riverside RLP1111

At a time when the mother lode of folk
material is heavily mined, Bob Gibson deems
it inadvisable to stand still in his chosen field.
The youthful singer, back at his base in Chi-
cago for this program of sixteen numbers, is
able to alter a song with additional verses or
transform it by virtue of his lighthearted
personality. Most of the titles are old and
familiar, but his audiences have learned to
expect surprises. Easy Rider, descended from
an early blues, has new lines and a different
rhythm, He is witty on T'here’s a Hole in the
Bucket, sorrowful in a tale of the Titanic,
and embarks with gusto on This T'rain, and
Joy, Joy.

There seems to he some doubt as to just
how much stereo contributes to a folk session,
involving two or three artists. With John
Frigo, bass, and Earl Backus, guitar, adding
support to Gibson’s banjo or twelve-string
guitar, I enjoyed this disc, as I have those
produced by Elektra. However, the experience
differs from that provided by larger groups,
where an effect is felt at once, and comes with
the gradual discovery that most performances
sound flat on a single channel. Bill Stoddard
and Bruce Swedien of Unlversal Recording
are credited with the engineering.
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INTEGRITY
evidenced by an absolutely
superb Stereo Amplifier

$Ymomagnc Canisoy

¥ STEREO TONE BALANCE

Stromberg-Carison
ASR-433 Stereo Amplifier

The most important aspect of stereo is stage effect. The
instruments of the orchestra should come back to you
from their exact positions on the stage. How?

The answer is balance.* The ASR-433 is the stereo
amplifier with “*Stereo Tone Balance,’ the surest method
of achieving this realistic stage effect.

The ASR-433 is a superb monaural amplifier as well,
giving you a full 24-watt output. The electronic cross-
over at 3,000 cycles provides output for 12 watts low-
and 12 watts high-frequency operation. Every function
has its own control for each channel and a master vol-
ume control is provided.

SPECIFICATIONS:

POWER OUTPUT: 24 watts {2 12-watt channels). FREQUENCY
RESPONSE: 20-20,000 cycles =1 db. HARMONIC DISTORTION:
Less than 1%. NOISE LEVEL: 63 db down. INPUTS: Magnetic
Phono, Ceramic Phono, Tape Head, Tuner ond Aux. Tape. OUT-
PUTS: 4, 8, 16 ohms ond dvol Tape Out. LOUDNESS CONTROL:
In-out, continuously varioble. TONE CONTROLS: Boss 15 db
droop, 15 db boost; Treble 14 db droop, 12 db boost. EQUALI-
ZATION: RIAA Mag. Phono. NARTB Tape Heod. TUBES: 2-12AX7|
7025, 2-6AV6, 2-6U8, 4EL84. CHANNEL SELECTOR: Channel
“A,” Channel *‘B,” Stereo, Monaural, Crossover {at 3000 cycles).
DIMENSIONS: 13%" W, 13%” D, 44" H. PRICE: $129.95
{Audiophile Net, Zone 1).

See your dealer or write 1o us for full data on our complete new line

of amplifiers, speakers, sp y N , prag sovrces.

“‘There is nothing finer than a Stromberg-Carlson’’

STROMBERG-CARLSON

A DIVISION OF GENERAL DYNAMICS CORPORATION
1418C N. Goodman Street » Rochester 3, N. Y.

El ic ond icoti d for home, in- s—c GD

P
dustry ond defense, including High Fidelity Consoles: .Y
School, Sound, Intercom and Public Address Systems i,,*‘-" "

ancs

E
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EXCLUSIVE! FROM RADIO SHACK

ELECTROSTAT-3/AR-2

THE HI-FI |
LOUDSPEAKERS ——

A National Consumers' Publication

The latest results of unbiased comparison tests
offer proof-positive that the best sound doesn't
necessarily come from big equipment wearing big _—— - - -

price tags. Qur $27.50 Realistic ELECTROSTAT-3 ] '
Tweeter was best-rated over tweeters costing
$150! Our combinations of the Realistic ELECTRO- BEST s P EAK E R I
STAT-3 with Acoustic Research's magnificent AR-1 ' !
and AR-2 speaker systems were best-rated over COMBINATIONS l i
speakers costing two and three times as much! |
So, simply by wanting the very best sound at low ® J
cost, you can have it . . . by adding the ELECTRO- REALISTIC ELECTROSTAT-3 TWEETER an
STATS3 to your present good speaker . . . of by ACOUSTIC RESEARCH'S AR-2 SPEAKER SYSTEM |
s:;;hﬂa;:nrge either of the rated-best combinations AR-2 Specifications: |
' w41 WG e, et pancnpnnir
crossover network, 2000 cps; amplifier requirement 10-20
« watts; = 5 db 42-14,000 cps. .
Special Combination Price  Unfinished ;10"0 o Ma;?g )
BEST TWEETERI s m2ca  SPPY95  STYGS
® kit; pag attenuator $11 Down $10 Mo. $12 Down “$10 Mo, {
TS ; |
REALISTIC ELECTROSTAT-3 TWEETER and |
e, ot st measurable sovadl T e rchre ~ RCOUSTIC RESEARCH'S AR-1 SPEAKER SYSTEM |
y JO% ; i R AN AR-1 Specifications: .
elements in wtde-angle 120 dlspersllotn, _bl"lt-ln A% Cabinet nx':ic"mw*xzs"; acoustic-suspension 12-Inch |ow-frequency
power supply. Comp ete in compac - mechanlsm; 8-inch mid-and-high frequency unit; woofer magaetic circuit
117% x 57 x 45" finished cabinet, of 3.3_ Ibs. Alnico $ and 6 Ibs. Armco iron; ampilfier requirement 20.30
May be added to ANY good speaker or i A e ) -
system; see aceEstigs below and Special Combination Price ~ Unfinished Blond or Mahog. |
in coupon on opposite page. 5
Wit 189%° 1995 |
e $ z 7 50 T O $19 Down $14 Mo. $20 Dovin - $14 Mo. }
pn wssos | QRIDER BY MAIL TODAY! |
g See coupon on opposite page. With AR-2 use 80 net. /'
= work and 82 pad. With AR-1 use 160 network — HURRY! THE DEMAND IS OUTRACING OUR SUPPLY! /
no pad. With most other speakers: match Impedance,
use network and pad. . 3 - - v

o eenc RPORATION
NEw 1953 hTAOG RADIO SHACK €O

® 232 brand new pages!

— 730 Commonwealth Ave., Boston 17, Mass. 167 Washington St., Boston B, Mass.

® 84 Hi-Fi-Stereo systems!

© 30,000 electronic items! 230-240 Crown St., New Haven 10, Conn.
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OTHER
RADIO SHACK

EXCLUSIVE

BEST
BUYS!

REALISTIC lS-WgTT AMPLIFIER

1 watt: +1 db from
20 cps to 70 KC. @ 15
watts: =1 db from 30
cps to 30 KC. Total
R.M.S. harmonic dist.;
less than %% @ 15
watts measured @ 400
cps. Reg. $66.95.

$5 Down, $5 Manthty  $39.95
REALISTIC FM-AM TUNER

Low noise cascode FM
front end; sensitivity 2
uv for 20 db quieting.
Ultra quiet AM. Freq.
resp. 20-20,000 cps +1
db. List $95.

s6 oown, 36 Moty $57.00
REALISTIC FM-3 TUNER

Sensitivity: 2 uv for 20
db quieting. Freq. resp.
20-20,000 +1 db. Gold
cabinet: 9% x 4% x
6. List $69.95.

_‘;:Dm. $S Monthly $44.50
REALISTIC *“SOLO" SPEAKER

Genuine mahogany fin-
ish on 4 sides make
it ideal for stereo
twins. Dual-cone, 50-
14,000 cps, in sofid.
tuned enclosure with
duct-type vent. Match-
es 4.8 ohms. 141,x11x

2 7or stereo $29.50 o $1 5.95

oo mmm——————

RADIO SHACK CORPORATION, Dept. H1 |

I 730 Commonwealth Avenve, Boston 17, Moss. l
| Please send me
Quan. Description wt. Order No, Sale |
' Elariizaiat.§ O T T FFTET)
AR-1 Blond or Mahog. 60 Ibs. 31CX796Y 185.00 |
I AR-1 60 Jbs. 31CX798Y 172.00
i AR.Z Biond of Mahog. 40 1bs. 33CX743Y_ 96.00 |
AR.2 | 40 Ibs. 33CX745Y  89.00
[ E3 + AR1BOrM__ 69 Ibs. 199.95 |
T TE% T AR-1Onin & 1hs. T
I E-3 + AR-280r M 4914 Ibs. 118.50 I
£ + AR:2 B or M_a9vs 1bs. T35
I olo Speaker 2 Ibs. RX-9036 A |
I S.watt Ampliher S Ibs. 33CX00SY
'M-AM TUNER S 1bs.  36CX023Y . I
I FM TUNER FM- 3 914 Ibs.  36CX888-2Y 44.50
Cr. Net. Kit 8Q 2 Ibs. R-4850 4.95 |
l Cr. Net. Kit 1612 2 1bs. _R-4851 4.95 I
“University” Cr. Net. 2Va Ibs. 31CX494 13.72
1 L" Pad Allen 80 ¥ b OUBEGS __ TGY
L Pad_ Alten16Q 12 Jb. 098882 2.67 I
I [0 Radio Shack’s 1959 Hi-Fi Buying Guide !
| Name.

l Address.__ —_

(Cify S Zone___State
| Ipsip——————————
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Chicago Symphonic Band, Album 2
Sumco ROO2

Especially organized for a series of record-
ings to acquaint music students with Scores
available from the Summy-Birchard Publish-
ing Co., Evanston, Ill., the Chicago Symphonic
Band is drawn from radfo-televison stations
and the ranks of the Chicago Symphony.
James Neilson, director of musical organiza-
tions at Oklahoma City University, is guest
conductor of a program listing two stimulat-
ing marches, George Kenny’'s Coat of Arms,
and Marche de Concert, from West Texas
State's Houston Bright. Winner of the 1956
Ostwald Award for original band literature
is Fanfare and Allegro, composed by Clifton
Williams. Two pieces in early 18th centnry
style are Willlam Latham’s I1 Pasticcio, in
the form of an Italian overture, and his
Three Chorale Preludes, based on famlillar
themes used by Bach. Willlam McRae con-
tributes a lively Caprice, and the percussive
Pan-American Samba. Latin rhythms also
pulse through Fred Kepner's Cuban Fantasy,
a three-part suite with an idyllic middle sec-
tion dedicated to the sea.

As before, the band plays with snap and
precision on numbers of a type not overly
recorded. Engineered by Bill Putnam of Uni-
versal Recording, the stereo disc has breadth
and depth, along with uncompressed dynam-
ics.

Cyril Jackson: Afro-Stereo
Counterpoint CPST5561

Actlng as guide on a percusslve tour of
Latin Amerjca, Cyril Jackson is most inter-
ested in calling attention to underlying rhyth-
mic patterns brought over from Africa.
Carnival songs, ritual dances, voodoo chants
and melodic meringues from a number of
countries are among his examples. Although
the equipment was set up in the West Indies,
a typical street samba is imported from
Brazll and a wild war chant comes from the
Ivory Coast. In addition to supervising the
recordings, Jackson is apt to take over as
drummer or lend his voice to a chorus of
celebrants marching down a road in Trinidad.

His investigations go beyond the confines
of blg cities and a comparison is made be-
tween & Havana rhumba and that played in
rural districts. He also locates a santos, filled
with the cries of birds, and a holiday conga
line. Varying from track to track, the miking
is never close enough to startle. The notes
catalog the many drums and their distinctive
timbres, making them easily located in stereo.

Sports Cars In Stereo
Riverside RLP1101

This collection of the sound of sports cars
in action ig dedicated to those individuals
unappeased by the snippets found on nearly
every stereo demonstration disc. The 1958
Sebring Grand Prix of Endurance is viewed
from four vantage points and the racers move
from left to right on the corners, bends and
straightaway. The dlrection is reversed as
the motors spring to life and brakes squeal
during technical inspection. According to
the notes, it took engineer Ray Fowler a day
and a half to complete the stereo microphone
setup and some of the hazards of using port-
able equipment under field conditions are
described. There is no narration and only
the expert will identify all the participants.
But to realize what is meant by a test of
endurance, listen in stereo to the shifting
of gears on a curve. A monophonic memento
of the event, including interviews with driv-
ers, is available on *“‘Sounds of Sebring 1958,
(Riverside RI.P5011). The stereo master was
cut at Olmsted Sound Studios.

MONOPHONIC

Lucky Roberts: Hoppy Go Lucky
Period RL1929
Alton Purnell: Funky Piono New Orleans
Style Warner Bros, W1228
While the bright young men in charge of
discovering talent for record companies look

in some unlikely places, no more than subway
fare is needed to locate Lucky Roberts in

WWW. asknefieantadiahistary. com

Harlem. Once a boon companion of James P.
Johnson and Fats Waller, he is one of Dnke
Ellington's favorite planists to this day. A
pioneer of ragtime and influence on a whole
school of New York planists, his recorded
literature is slight and this visit to the studios
is a welcome event. With Garvin Bushell
keeping company on alto sax and clarinet,
his relaxed style is as comfortable as a worn
pair of bedroom slippers on Runnin’ Wild,
Ballin’ the Jack, and Wild About Harry. Next
time, some of his own tunes should be re-
quested. Dave Hancock engineered the session
and a stereo disc is available.

Another of the older line of pianists to
place his name on an LP as jeader for the
first time is Alton Purnell, known for the
part he took in the bande of Bunk Johnson
and George Lewis. Disregarding an albnm
title only remotely descriptive of his primitlve
art, much of his program emerges as un-
pruned rhythm and blues of the sort infre-
quently heard today. This is due to the pres-
ence of an unidentified temor saxist, who
plays in the robust, extroverted style of Plas
Johnson. Purnell sings on eight numbers, in-
cluding Pine Top’s Boogie, C. C. Rider, and
Yellow Dog Blues. Collectors of hlnes piano
will find the price of admisslon repaid by
Yancey Special, and his own Buster Ander-
son’s Blues.

Jack Teagarden: Big T's Dixieland Band
Capitel T1095
Tiny Grimes: Collin’ The Blues
Prestige 7144

Two past masters of the trombone high-
light this pair of offerings. Recorded during
a stopover in Chicago last April, Jack Tea-
garden’s band introduces some fresh material
worked up durlng its tour of the country.
For a leader who has recorded every dixle-
land warhorse, as he testifies on the liner,
this is no easy matter. Mike Simpson con-
tributes a robust Rippa-Tutt{, and Don Ewell
engages in a surging tribnte to another plan-
ist on Walleritis. Teagarden’s voice is wordly-
wise on a blues exercise, Casanova’s Lament,
world-weary on Weary Réver, and completely
appealing on Someday Yowll Be Sorry. His
playing is eloquent and supple on Doctor Jazz,
Mobile Blues, and China Boy.

The clarion call of a J. C. Higginbotham
chorus was one of the most exciting sounds
of swing and made him the most vaunted
trombonist of that era. Since then players
of greater technical facility have surpassed
him at rapid tempos and a period of relative
obscurity preceded his weekly appearances
this season at a televised Jazz party. In spite
of its lack of organization, some viewers dis-
covered that there is more to jazz than a
series of slick phrases. If he no longer Speaks
with the same force and assnrance on the
swingers, his plaint on a slow blues is still
strong and highly personal. Fortunately, only
Afrmail Special is not a blues, and he is
superb on Blue Tiny. As guitarist and leader,
Tiny Grimes is only slightly more organized
than the television program, but pianist Ray
Bryant and Eddie Davis on tenor sax help
out admirably.

Guatemalan Marimbas! Capitol TI0170

Invented, perfected, and introduced in
Guatemala, the marimba possesses a long and
harmonious Joint history with the wood of
the land, an attribute accountable for the
name and pleasant sound of the Maderas de
Mi Tierra orchestra. Its members play the
dulcet-toned instrument as though they were
born to it. Director Higinio Ovalle Bethan-
court leads them in a dozen native melodies,
full of engaging rhythms and vivid tropical
colors.

Travelogues have spread the group’s repu-
tation beyond Central America and it enjoys
the sponsorship of the country’'s president.
Produced by J. H. Flickinger on a visit to
Guatemala City, the lifelike recording is
bound to introduce it to numerous audio-
fans, His monophonic effort meets all their
requirements and the liner states that he
also brought back a stereo version. Those
who miss it on the first time around are likely
to meet it on a stereo disc shortly.
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AMERICAN

professional o

stereo
recorder

PROVEN *
PERFORMANCE!

SN

4 Heaps manufactured by Ameri-

can Electronics—in stereo of dual

" track monaural. Sound-on-sound:
-effects! Space for fifth head to
provide echo effects;and delayed;
broadcasting . . . or 4-frack play-

| back heads. e !

4
i

i .

CONCERTONMNE

Broadcast S'tudioz Performance in the HJme

A-B Test FApER—compare origi-
nal sound with recorded sound

while making recording. Set -

record level separately from
playback level using 2 different
control knobs. Permits accurate
comparison.

CueING & Em-rmé-;simplest,.:
fastest, most accurates means of
i g :
locating tape at exact,désired spot,-
splicing in desired: sections,
cutting out undesirable sound.
o d C ;

T

Tk

4% SiGNAL LEVEL METER—elimi-
nates guesswork in recording by
accurately measuring input signal
and output signal. Reduces dis-
tortion due to over-modulation.
Measures bias level to insure
proper operation.

2 0 > § :
" AL REeL Sizes To :10%"—separate reeling motors. No adaptors necessary.
Record and playback lup to 4 bours of uninterrupted music . .. complete

programs at 7.5 ips:

Aail,

—— - ——— - - A

PLUS! Hysteresis Synchronous direct-drive capstan motor. .. dual speed
(3%-7% or 7%-15)...plug-in transformers...advanced electronic circnitry
and a host of other deluxe features. The Concertone Series 33 is a custom-
manufactured, rugged, reliable instrument designed to give the most dis-
criminating user the maximum quality of sound recording and reproduction—
and years of trouble-free operation. Retail net price with:
Hysteresis Synchronous drive motor $995.00
12-pole induction drive motor $895.00

*Proven through years of use by over 300 Broudcast Stations!

E AMERICAN CONCERTONE

DEepT. A-10, 9449 WeST JEFFERSON BLvD., Culvir Ciry, CaLIFORNIA
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SERIES 23

Gil Evans: New Bottle Old Wine
World Pacific WP1246

The third Gil Evans album since he began
his latest cycle of band arranging early this
year is as convincing an indication of his
talent as its forerunners. His choice of tumes
ranges from &St. Loufs Blues to Charlie
Parker's Bird Feathers, in competition with
recorded performances long regarded as jazz
classics. In reshaping them for a studio group
of fourteen men, he outfits them in bright
modern textures, using the full tonal palette
of surging brass, French horn and tuba. None
of their basic jazz qualities is impaired in the
process, as is so often the case, due in great
measure to the main soloist, Julian Adderley,
whose sinewy alto sax roves freely through
Lester Leaps In, Mantece, and ’Round About
Midnight. The only other reed player is
Gerald Sanfino, spelled by Phil Bodner, on
bass clarinet, piccolo or flute.

The collaboration is a creative and happy
one, ag Evans’ score benefits from the fertile
imagination of Adderley, whose soaring flights
take on in turn an added gsense of form.
Rarely heard with a big band, his warm tone
fits in enugly and his playing reveals a con-
tinuing development. The titles are taken in
chronological order, separated by transitional
passages, and Evans, on piano, is backed by
guitarist Chuck Wayne to lead in to King
Porter Stomp. Trumpeter June Coles intro-
duces Willow I'ree, and Frank Rehak's trom-
bone is heard on Struttin’ With Some Bar-
beque. George Avakian supervised the session
during his brief sojourn at this label. 3

COUNTER

(from page 29)

the arm tang. The chassis is supported
by two round-head wood screws and
tightened securely through two 5/16-in.
holes drilled in the top of the chassis.
Since the unit is equipped with its own
switch, the relay mechanism may be
connected directly to the power source.
In the installation being deseribed,
switched a.c. was available at the ampli-
fier chassis and was utilized for con-
venience.

The adjustment of the counter is
rather critical, but not difficult to achieve.
If all records were cut to the same dis-
tance from the center hole, adjustment
would be no problem at all. The fact is,
however, that the last playing groove on
some discs is cut very close to the lead-
out groove and naturally it is desirable
to keep the counter from operating until
the final notes have heen played. On
other reeords where the music is cut
only ahout two-thirds the normal dis-
tance, the lead-out grooves may not be
cut so close to the eenter hole. With
rather haphazard adjustment it is then
possible that the counter will operate
when a full-cut dise is played and not
function at all when a shallow record
is on the turntable.

The following procedure will facili-
tate the proper adjustment of the relay:
Rotate the potentiometer to a point
ahout midway between the extreme
clockwise and counter-clockwise posi-
tions. Select a pressing with playing
grooves cut within 9/32 in. of the label.
(London LLP239, Beethoven, Sym-
phony No. 3 in E-flat, side one, is a
good example). With the turntable in
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a stationary position rest the pickup in
approximately the last playing groove
and move the pedestal toward the center
of the record, making certain that the
tang engages the right side of the yoke,
until sufficient light falls on the photo-
tube to operate the relay. Now, pick up
the arm and return it to the rest position
to turn off the relay. Start the phono-
motor and advance the arm once again
toward the center of the record and play
the last 14 in. or so of the record. If the
counter is actuated too soon, or not at
all, make the fine adjustment with the
potentiometer, rotating it clockwise or
counter-clockwise as required.

Return the arm, once again, to the rest
position, turning off the relay, and ex-
change the Beethoven record with a
second disc—this time, one with a com-
paratively large lead-out area (MMS
72, Bach, Chromatic Etude for Harp-
sichord, for example.) Now, test the
functioning of the counter on this reec-
ord, playing the last fraction of an
inch of the recorded musie. You may find
that the counter may not operate as
sufficient light does not fall on the photo-
tube to render the relay conductive. It
will be necessary to readjust the poten-
tiometer to obtain adequate IR drop to
drive the grid of the 2050 positive.
Finally, try the first pressing once again
to ascertain if the new setting causes
the counter to trip too soon. As was
stated, the final adjustment is rather
critieal and it may be necessary to change
the discs back and forth a few times
until a satisfactory setting is obtained.

As a final note it is suggested that the
terminals of the magnetic counter be
shunted with a .01-uf capacitor to elimi-
nate the annoying pop in .the speaker
when the counter is actuated.

Once installed and adjusted, the mag-
netic counter assembly will prove to be
a valuable addition to the high-fidelity
music system of the serious audiofan.
Its benefits will more than repay the
modest investment of time and money.

xE

Parts List
1—Veeder-Root Magnetic Counter, Flush
Mounting, (Series #T-1205)

1—aluminum chassis (3" x 7”7 x 2")

1—octal socket

1—3-pin miniature socket

1—Phototube, RCA Type 927

1—Gas Tetrode, RCA Type 2050

1—1000-ohm potentiometer, 2 watt

1—SPST relay

1—Filament transformer, 6.3 volt, 1.5 amp.

1—Bulb socket

1—Bulb, 6.3 volt

1—10,000-ohm Y%-watt resistor

1—9100-ohm 14-watt resistor

1—1-megohm 4-watt resistor

1—DPST toggle switch

3—2-lug terminal strips

Miscellaneous hardware—machine screws,
nuts  lockwash-
ers, grommets,
hook-up wire, ete.
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The Engineering Staifs of
H H. Scott and London Records Introduce the new

ffss matched stereophonic arm and cartridge

“...1n a class apart
from all the others...”

— 8§ iay Review, S ber 27, 1958, Page 45

P

The Saturday Review went on to say: “ ... the new (London-Scott) FFSS
pick-up emerged as easily the outstanding stereo pick-up to be seen at Earl’s
Court (London, England High Fidelity Show) ... Only (this) pick-up is of
quality to satisfy the exacting demands of most Hi-Fi addicts. This is a really
first-class piece of design and, moreover, of great flexibility since, in addition
to the normal pair of 45/45 coils, it contains a third coil which enables it to
be used for monaural, single-channel performance . .. The (London-Scott’s)
performance does place it in a class apart from all the others, and its price . ..
is by no means excessive for an instrument of its class”.

1 The Type 1000 is a completely matched arm and cartridge system designed to give optimum performance
from wide frequency range recordings. 2 This integrated design minimizes tone arm resonance problems
and assures proper alignment of stylus on record. This is extremely important when stereo-disks are played
as it keeps cross-talk to almost unmeasurable levels (cross-talk-20db). 3 Extremely low tip mass (less
than 1 mg.) reduces record wear to an absolute minimum and assures accurate tracking even at high volume
levels. This tip mass is at least 50% lower than cartridges of conventional design. 4 Frequency response
20 CPS to 20,000 CPS. This extended response is far beyond the range of ordinary pickups. 5 High
vertical compliance of this pickup minimizes record wear and prevents damage even if cartridge is dropped
on record. 6 Tracking pressure 3.5 grams for optimum response and minimum wear. 7 Output 4
millivolts, 8 Stylus tip of polished diamond, 0.5 mil radius. This small radius assures minimum distortion.
9 Length of arm from pivot to stylus 12.5”. Height of arm adjustable. 10 Frictionless precision roller
bearings minimize lateral tracking force. 11 Performance of this pickup on monaural records is superior

to tional | pickups b of the extremely low mass and extended f P

Price of arm and cartridge assembly: $89.95.

Write for full technical
specifications and
new catalog A-1

H. W, SCOTT, INC,, 111 POWDERMILL ROD., MAYNARD, MASS.
EXPORT: TELESCO INTERNATIONAL CORP., 36 W. 40TH ST, N. Y. C.
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ARE YOU
SOUND
HAPPY?

To achieve superlative sound reproduction,
there must be a reason. Such results cannot
be obtalned from cheap materials, slipshod
workmanship, expedient design, or other cost
cutting devices to make a big, wide profit,

The Bakers Ultra 12 Loudspeaker and the
Bradford Patented Baffle reproduce ultimate
facsimile for an inevitable reason. The reason
1s In the specs.

BAKERS
ULTRA 12

20 to 25,000 cycles
from a single, ex-
ponential 12” cone;
20 cycle cone reso-
nance; 18,000 gauss;
200,000 maxwells;
plastic foam
round; aluminum
voice coll on alumi-
num former; heavy .
cast aluminum l"i.'l
frame; 20 watts; no distortional erossovers.

sur-

For these reasons, the Bakers Ultra 12 is
extremely sensitive, and therefore provides a
smoothness, clarity and transient responsc. ..
®» true nuturalness .., not found In any other
speaker regardiess of price. Pride of posses-
sion is only 85 bucks.

BRADFORD
PATENTED BAFFLE

8tereo, or monaural. the trend is toward
compuactness; 127 A 127 2 9" for 88 and 10s;
177 x 177 2 13”7 for I2n and 155, Because of
the patented (No. 2,838,423) pressure relief
valve, this enclosure is equivalent in results
to a 20 cubit foot
infinite baffle.
The Bradford
Patented  Baftie
provides the only
true acoustic sus-
pension Drinciple
for the pressure
relief valve auto-
matically regu-
Iates the acou
tension or sp B
of the air within
the enclosure to
the excursion characteristics of the Bakers,
or any other, speaker, Because of this pat-
onted principle, there is absolutely no hoom,
cabinet resonance or listening fatigue.

The Bradford Patented Bafiie is8 recom-
mended by renowned audio authorities, and
sold throughout the world because of its out-
standing merit and adheres to claims,

Mahoguny, walnut and unfinished birch;
selected, grain-matched, 33” plywood veneer;
rugged construction; hot la er finish . . .
hand-rubbed. $34,30 to $69.50

Speakers and baflles sold separately. In
ation, we guaranty these units to be
pr in true realism to any other system
regardless of price,

write for literature

BRADFORD AUDIO CORP.

27 East 38th St., New York 16, N. Y,
Telephone: OXford 7-0523
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West Point Revisited
HAROLD LAWRENCE*

on LP, we have heard the roar of sports
car engines. the woosh of jet planes,
the downpour of tropical thanderstorms,
street noises, heart beats, and bird ealls.
But the biggest impact on the record

IN THE HISTORY of extra-musical sounds

*26 1. 9th St., New York 11, N. Y.

@

Fig. 1. The

market was made by o gun, specifienlly a
French sicge cannon, vintage 1761, of the
type used by Napoleon during his 1812
Russian campaign, This weapon was re-
called into serviee after a century's retire-
ment in order to carry out o musical, rather
than a military mission. As such, it played
a vital role in making Mereury's recording

P VY
PR,

W ~

‘| -

i .

Fig. 2. The outhor, second from right, shows his nerve ot first shot of the 12-pounder.
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of Tchaikovsky's Overture 1812 (in its
original scoring with cannon and bells) the
best-selling LP of the past two years. In
audio shows throughout the land, the shots
of this now-famous cannon resounded in
the booths and corridors, even out-roaring
the steam locomotives. At the New York
High Fidelity Show (1956), for example,
hordes of visitors squirmed their way into
the Mercury exhibit room to hear the 16
cannon shots and the clamorous bell-ringing
at the climax of the Overture 1812, stay-
ing on to listen attentively to Deems Tay-
lor’s description of the manner in which
the “effects” were synchronized with the
musical track.

The monophonic version of 1812 was
recorded by Mercury late in 1954, onmly
months before the company began its
three-channel stereo recording program.
With the advent of commercial stereo tapes
and dises, plans were made to re-record the
work in stereo. Finally, in early April,
1958, Mercury returned to Minneapolis
where Antal Dorati conducted the Minne-
apolis Symphony Orchestra and the Uni-
versity of Minnesota Brass Band in a re-
peat performance of the redoubtable war-
horse for the bemefit of the stereo micro-
phones. The following month, Mercury’s
crew scaled the heights of the Riverside
Church to capture the sound of the Laura
Spelman Rockefeller Memorial Carillon
(Aupro, July, 1958). And in mid-July,
Mercury revisited West Point ‘for the third
and final stage of its 1812-stereo expedi-
tion.

On that hot and muggy day, six shots
were fired and recorded in stereo. The site
of the firing was near Building 706 and
Delafield Road at the U. 8. Military
Academy, West Point. For the stereo edi-
tion of the Overture 1812, the cannon pre-
viously used in the monophonic version was
passed over in favor of a larger weapon.
After carefully studying the matter, Ger-
ald C. Stowe, Chief Curator of the West
Point Museum, settled on a 12-pounder
siege cammon built in Douay, France in
1775. The inscription near the muazzle
reads, “Le Constant” (The Faithful). It
is more than likely that this field piece is
a veteran of the Napoleonic Wars. Later,
it was purchased by the Mexican govern-
ment and used against American troops at
the battle of Contreras on August 20, 1847,
at which time it was captured and brought
to the United States, eventually taking its
place alongside the other war trophies at
the West Point Military Academy. The
Academy, incidentally, is one of the few
places in the world where such field pieces
are kept serviceable.

Two factors dictated Mr. Stowe’s choice:
size and solidity. The size of this muazzle-
loaded cannon promised a truly enormous
blast. Equally important, there was prac-
tically no danger of cracking, despite its
183 years; the bronze construction guaran-
teed that.

The cannon having been selected, a
naval-type carriage was then built for the
firing base. Since the old artillery piece
weighed over 3000 pounds, heavy oak tim-
hers had to be employed as shown in Fig.
1. Coarse black powder of a century-old
battle formula was placed in one- and two-
pound paper bags, and the cannon was
moved from Trophy Point to the firing site.

By the time Mercury’s recording truck
had arrived on the scene at 8:00 a.m. on
the day of the firing, the roads nearby had
been blocked off and an ambulance and
safety crew were standing by. Taking no
chances, the driver parked the truck be-
hind Building 706. The three microphones
used for the original three-channel, half-
inch tape masters were strung from ropes

(Continued on page ?71)
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knight-kit

a product of ALLIED RADIO

] (X 5

F:‘E".“‘Vﬂ

the best you

=

can build

money-saving hi-fi at its best e “convenience-egineered"

for easiest building e superb musical performaice

knight-kit stereo deluxe preamplifier kit

In a class by itself—a Stereo control center
that will do anything and everything you
want. Features: 5 Sterecinputs, 4 separate
inputs for monaural. 6 record equalizations
for monaural; RIAA for Stereo. Volume,
bass and treble controls on concentric
shafts for the ultimate in flexibility. Single
switch selects straight Stereo, Stereo Re-

knight-kit 60-watt
stereo basic amplifier kit

Absolutely the finest amplifier you can build—
equal to highest-priced factory-built units.
tdeal for use with preamp above, either as two
30-watt stereo amplifiers or 60-watt monaural
amplifier. Response flat from 10 cps to 42,000
cps. Amazing 0.08% distortion at full 60 watts.
Black and chrome styling; 9x 14 x 814", (Metal
cover available.) 36 ibs.

Model Y-T77. $8.45 Down. Net only..... $84.50

There Is an easy-to-build
Knight-Kit for every hi-fl need—
see catalog for tull details

Stereo Control Unit
12-Watt Amplifier
18-watt Amplifier
30-watt Amplifier

FM-AM Tuner
FM Tuner

Hi-Fi Preamplifier
Speaker Systems

verse, either channel separately. or either
channel into total monaural output. Con-
tinuously variable loudness control; cath-
ode follower output; hum-free—DC on alt
tube filaments. Exclusive printed-circuit
switches and boards. Complete construc-
tion manual. 17% Ibs.

Model Y-T76. $6 25 Down Net only $62.,50

knight-kit 25.watt
basic linear deluxe amplifier kit

Alone in its class for flawless output and high-
est stability. Harmonic Dist., 0.11%: IM, 0.17%
at full 25 watts. Response: + 0.5 db, 9 to
70,000 cps. Calibrated variable damping con-
trol. Extreme stability even with speaker
loads of high reactance. Black and chrome
styling; 4% x 14% x 7%". (Metal cover avail-
able.) Printed circuit board. 25 ibs.

Model Y-703. $4.45 Down. Net only ...$44.50

ALLIED RADIO

ALLIED RADIO CORP., Dept. 138-A9
100 N. western Ave., Chicago 80, Ill.

Ship the following Hi-Fi KNIGHT-KITS:

s
FREE i : e
- [}
e AR CEIID ST § O Send FREE 1959 ALLIED 452-Page Catalog
ALLIED CATALOG |
Send for this value.packed catalog featuring: the = Name.
complete line of superb Hi-Fi KNIGHT-KITS; the
world’s largest selection of quality Hi-Fi compo- I Addigss
nentsand music verythingin =
STEREO; the world's largest stocks of Electronic Ci Zone. Stal
equipment and supplies. Send for your FREE = ity. L

copy today.

WWW amercaarnadiohietary com
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NEW PRODUCTS

e Tape Stroboscrope. A stroboscopic dise
which, when placed against running tape,
indicates the correct (or incorrect) specd

nf a tape reearder, has recently been in-
troduced by H. & T.

Company, 1'. 0. Box

dise s

6011, Montgontery 6, Als The
mounted on wateh-type bearings ta elim-

is nnl) tive ounves, The disc indicates threo
$ 1s—3%, 715, and 15 ips. 1t must be
us.-d in conjunction with a 60-cps a.e. light
Souree, A-1l

e EICO Stereo Preamplifier. Available in
both kit and factory-wired form, the new
Model HF-85 preamplifier is a complete
stereo control system in law-githouette de-
=ign adaptable to any type of ir lation
Frequency response, measitred from high-
level inputs with tone controls electric: Ny
flat, is stated to be + 0.3 db from 5 to 200, -
Oub cps ac any output level up to 3 volis
raes. Intermodulation, determined by uo
Wl TONO eps input at 4: 1, ix 0.07 per cent,

and harmonic distortion is 0.1 per eent,
also at 3 volts output. Tone control riunges
are 15 db boost and eut at 10,000 and 50
eps. Independent level and tone controls
in each channel may be operated together
with 2o built-in cluteh. Separate low-level
inputs are provided in each channel for
magnetic eartridge, tape head, and micro-
nhone, with high-level inputs for °M
AM tuners and for FM multiplex.
channel is also equipped with two auxili
ary inputs. Further information will be
supplicd by Eleetronie  Instrument Co,
Inc, 33-00 Northern EBElvd, Long Island
City 1, N. ¥ A-2

¢ Bozak “Urban” Cabinets. Clean of line
and modern in o style, the new “1'rban®
series of speaker eoclosures supplement

64

IH ks established  Contemporary  and
Provincinl designs, Like other Bozak eabi-
nets, the 'rban enclosures are infinite
batles.  Awvailable in two sizes for the
Bozauk  B- *A (illustrated) and RB-305
speaker systems, both Urban enclosures
are offered in o choice of finishes, or un
i when it is desirable 1o mateh
farniture or panelling. Further
ormition will be supplied by the R. T.
7 Niles Company, barien, Conn

A-3

e Tape-Head Cleaner. Knnwn as (he W
seo “Nleen-Tape,” this device permits the
cleaning of recording heads in two min-
utes without the use of tools, and without
di sembling  the tape recorder. The
Kleen-Tape isx a speciatly impregnated foh-
ric tape on a standard reel. In use the recl
is placed on the recorder in the normal

manner and is “played through.” The
cleaning formula with which the tabrie
tape is impregnated dissolves and removes
iron-oxide accumulation, also picks up
dust and other foreign materials from the
head. The tape can be used over and over.
Manufactured by Walseo Electronies Man-
ufacturing Compriny, 10 W, Grren Nt
Lock D, 11 A-4

¢ Telechron Needle Timer. N.w nvailable
to numufacturers of high-fidelity phano-

aphs, coin-operated machines, and other
types of record p ers, Ihe Need-L-Minder
timer - the playing hours
of a stylus. 'l‘hv dial-type indicator auto-

NQ

matically meters the stylu ‘in use” time
up to 1000 hours and requires re-setting 1o
zero only when o new stylins is insiadled,
Manutactured hy Clock and Timer Deparct-
ment, General Eleetriec Company, Ashland,
Mass, A-5

¢ Bulk Tape Eraser. This heavy-duty de-
gausser will handle any tape recl up to
and inchuting 101 ins, in diameter. The
field grenerated is strong enough to erase

WWW amerncaanadiohistary com

any tape without rewinding or
the reel. In operation, the reel
over the spindle on the eraser and rotated
until ciach scegiment over the field
area several times, then lifted off slowly

tlipping
is placed

anece of at teast six

incorporates two
tmps at 110 vae,
line fuse. Dimen-
47, Carrying eata-

and removed to o dist
feet The  degausser
transformers drawing 6
ianoon-off sw nd
sions are 61y " x

log No. ML-126, this nunit is available from
e yverre Tdio, dJamaica 33, N.Y. A-6
¢ Turner Microphone. A\ dyvnamic micen

phone of the ivalier type, the Model 224
“Aeamstic-Vent™” embodies o new Turner-
developed engineering principle introduced
by company engineers as “a unique bass
reflex  which produces natural low-fre-

Npecitications of this
miccrophone are stated as: Fre-
ey response, KOt 20000 eps; Outpat
level, = 00 q0b for 30 nhins impedance, 54
db o 210 ahims impedionpe. The unit s
Cased in aluminum with neatral gray non-
reflecting enamel finish. For more informa-
tion and complete teehni specificatians,
write direct 1o The Turner Company, 904
I7th =t., N Cedar Rapids, Towa A-7

qUeney  response.”

Liroade

e Program Equalizer. Developed for use
by broadeast stations, recording studios
and motion picture producers, the Type
Gi-a0l Program IFgualizer is a low-cost
device which requires only 3% inches of
rivck space. lmpedance is 500—600 ohms
and ingertion loss is 14 db. Low-frequency
control is adjustable in 2-db steps to pro-
vide np to & db bonst at 100 eps, and to
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provide attenuation in 2-db steps from 4
db to 10 db at 100 cps. High-frequency
control is adjustable in 3-db steps to pro-
vide both boosts and cuts of 3 db and 6 db

at 5000 and 8000 cps. Literature is avail-
able upon written request to Magnasync
Manufacturing Co., Ltd., 5346 Satsuma
Ave.,, North Hollywood, Calif. A-8

@ Roberts Stereo Tape Recording System.
Deslgned primarily for serious home re-
cordists, the 90-S Stereo Recorder and the
matching A9%01 Recording Amplifier make
up a complete stereophonic record-play-
back system engineered to professional
standards. The %0-S incorporates an ampli-
fier, preamplifier, VU meter, and playback
speaker. It is driven by a hysteresis-
synchronous motor which holds wow and

flutter well within professional equipment
tolerances. The A-901 is equipped with a
VU meter for second channel monitoring,
microphone input, and built-in two-way
speaker system. The 80-S may be used
separately as a complete monophonic re-
cording system, with the A-901 added
later on when stereo recording is desired.
Lightweight, easily portable, the com-
panion units are electronically matched
and designed with identical physical di-
mensions. Complete technical specifica-
tions will be supplied by Roberts Elec-
tronics, Inc., 1028 N. La Brea, Hollywood
38, Calif. A-9

® Sherwood 60-Watt Amplifier. Featuring
an efficient combination of six Type 7189
output tubes in Dpush-pull parallel, the
Model $-1060 is a complete audio control
system and power amplifier mounted on a
single compact chassis. Among its fea-
tures are a ’‘tube saver” B +time delay
relay, d.c.-heated preamp filaments, and
output-tube balance control. The S$-1060
offers the same Rexible controls incorpo-
rated in the well-known Sherwood Model

$-100011. These include a 6-db presence-
rise switch, equalizer control, bass and
treble controls, “center-set” loudness con-
trol, loudness compensation switch, 12 db/
octave scratch and rumble filters, phono
level control, tape-monitor switch, and
selector switch for five inputs, all on the
front panel. Frequency response is stated
to be 20 to 30,000 cps+ 1.0 db, and inter-
modulation 1.5 per cent at full rated out-
put. Qutput impedances are 4, 8, 16 ohms,
and a cathode follower is provided for re-
cording. Sherwood Electronic Labora-
tories, Inc.,, 4300 N. California Ave. Chi-
cago, HIl. A-10
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whether your plans are modest

or unlimited. ..

Now JBL enclosures
are matched for ster-
eo. If you own a JBL
C34, €35, €37, €39,
or C40, you can add
a matching enclosure
with speaker units
arranged in a pat-
tern that is a mirror
image of your pres-
ent system.

build

|
|
your ideal [
|

with the
finest

loudspeak

Compact, proportioned for book-
shelf or table top, JBL Bel-Aires—
a pair with components in mirror-
image arrangement—will give you
the clean, exquisitely detailed
stereo reproduction that can only
be achieved with transducers of the
highest precision.

o

H

1

The JBL Ranger-Paragon
is the ultimate stereo
speaker system. Devel-
oped as a master moni-
tor for use in perfecting
stereo recording tech-
niques, the Paragon adds
to twin folded horns and
professional driver units
a radial refraction panel
which integrates the two
sound sources and
disperses true stereo
throughout the room.

L—

The JBL Ranger-Metregon incorporates
the virtues of radial refraction in an
e of ptable size for the
average living room. No hole in the
iddle, no split soloists. but sound
repraduction spatially proportional to
its original source. The Metregon ac-
cepts seven different speaker system
combinations; can be upgraded
progressively,

Write for free catalog and data sheets.

JAMES B. LANSING SOUND, INC.
3249 casitas avenue, los angeles 39, california

WWW. asknefieantadiahistary. com
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The results of this search

are evident in each KLH product.

CORPORATION

30 Cross Street — Cambridge, Mass.

ALSEARCH
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ADD“E‘SS DEPT. 7-119 FDR COMPLETE INFORMATION ABOUT THE MODEL SiX

THE PURPLE COW

(from page 35)

no such transformer available at this
time.

A signal of 0.1 volt at the input will
drive the amplifier to its full output of
46 watts, 19.2 volts across 8 ohms. With
the level control full on, the idle noise
and hum output is ahout 80 db below
full output. Despite the high over-all
gain this is a very quiet amplifier, and
this quality is appreciated during the
soft passages of musical compositions.

The power supplies are not all that
could be desired as these were set up
from the scrap box materials available
and adjustments required were made as
shown by knocking down the output
voltages by use of dropping resistors.
Since the amplifier is class A through-
out, it is understandable that such an
arrangement is entirely satisfactory.
Any further unorthodoxy apparent in
examining the power supply and the
heater arrangements was brought about
by necessity; the components employed
were those at hand and their use is re-
flected in the unusual circuitry associ-
ated with them.

The 5V4 rectifier expericnces peak
inverse voltages slightly in excess of its
rated capabilities over ahout 30 per cent
of the cycle hut has given no evidence
whatever of being in trouble. A third
5R4GY would avoid this problem.

Any amplifier using the IRC level con-
trol must have its over-all gain so ad-
Jjusted that the output is balanced at
whatever level is desired—loud or soft.
If the amplifier has too much gain the
output will be too heavy or “bassy” and
it will sound dull and uninteresting. If
there is insufficient gain the output will
be thin and lack body, tending to sound
shrill.

One practical means for proper ad-
Jjustment of gain in using this control is
to make sure that there is sufficient sur-
plus over-all gain in the amplifier in
the first place and then operate with the
control wired in as required. Additional
attenuation can be inserted with a com-
position resistor located between the in-
put terminal and the high side of the
IRC control. The value of this resistor
is then chosen by trial, and the correct
value results in having the output hal-
anced regardless of the setting of the
control. The illusion obtained as the
control is operated to reduce the volume
is that the music is simply being played
more softly but that all of the instru-
ments are being reduced in volume alike.

The performance as judged by listen-
ing tests is pleasing, crisp, and spark-
ling, with robust body and abundant
clean bass. Record or needle scratch is
so low that listeners often make un-
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solicited comment about its absence.

What is next expressed is the writer’s
personal opinion and will not be de-
bated. Since the damping factor is very
high indeed there may be some who
might inquire as to the desirability of
reduction by using a series resistance in
the voice-coil circuit. No good speaker
operating in a correct enclosure will re-
quire this treatment. The writer uses a
Bozak system and these systems require
no such series resistance. The amplifier
must “boss” the speaker for best repro-
duction, and it accomplishes this best
with high damping factors.

To simplify the presentation of the
circuit on the schematic the exciter and
inverter stages are shown as being com-
posed of single triodes. The photographs
do show that these stages are made up
from triodes in parallel. This is done to
reduce the effect of reflected plate and
grid shunt reactance due to the Miller
effect always present when coupling
triode amplifiers into triode amplifiers.
By this means the high-frequency re-
sponse is carried out to extreme limits.

Acknowledgement

The author acknowledges the assist-
ance of Mr. Donald Ismert who assisted
in the “jury-rigging,” performed all
the measurements, and did the necessary
photography. b

Parts List

8-uf 600-volt electrolytic capacitors

10- to 40-uf 50-volt electrolytic capaci-
tors

80-pf 450-volt electrolytic capacitors

40-uf 450-volt electrolytic capacitors

300-uf 150-volt electrolytic capaecitor

0.25-uf 600-volt paper capacitors

01-pf dise ceramic capacitors

.005-uf disc ceramic capacitors

100-upf miea capacitor

20-ohm 3%-watt resistors

150-ohm %-watt resistor

1000-ohm 3%-watt resistors

5000-ohm 14-watt resistors

33,000-ohm 1%-watt resistor

39,000-ohm 314-watt resistor

100,000-ohm Y4-watt resistors

220,000-ohm %-watt resistors

470,000-ohm 4-watt resistor

1.0-megohm %%-watt resistors

4.7-meg 3% -watt resistor

5000-ohm 1-watt resistor

22,000-ohm 1-watt resistor

27,000-ohm 1-watt resistors

35,000-ohm 1-watt resistor

5000-ohm 5-watt resistor

1200-ohm 10-watt resistor

18,000-ohm 10-watt resistor

40,000-obm 10-watt resistor

62.5-0hm 25-watt resistor

50-ohm 50-watt resistor

50,000-ohm wirewound potentiometer,
3 watts

10,000-ohm wirewound potentiometers,
1 watt

IRC Loudness Control

[
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Edison Model 301 time delay relay, 45
seconds

6U8 tube

6N7 tubes

6SN7 tubes

5998 tubes

5U4G tube

5R4GY tuhes

NoTe: Many transformer and choke com-
binations are possible. Jt is suggested that
the constructor consult with his parts
supplier before beginning work on the
power supply. The author ean furnish
transformer part numbers and manufae-
turer’s name to any interested parties. JE

BO = p W DD

RECORD REVUE

(from page 54)

familiar works, perhaps even more clearly
than in the old favorites.

It was a mixed pleasure, then, to have to
turn awany from this interesting stereo disc
in order to listen to the rest of this excellent
Liszt program via the mono recording. In
addition to the two big piano works wlth
orchestra, it has on it four important piano
pieces which go along heautifully with the
big items. The mono disc is a model exposi-

tion of specialized little-known Liszt; the
stereo version is a truncated part of f{t.
Maybe you'll think—Ilooking at the Vox
covers—that these piano items are merely
a bit of extrn window trimming, to fill out

the mono sides, They are listed on the cover
to be sure. in very small type, which just
might create that impression in your too-
impressionable mind.

I'l1l have you know then, as a commentary
on stereo extremes today, that the four extra
pleces add up to a total of a half hour of
mugic, less only 45 seconds! The entire stereo
dise, with the rest of the music on it, the two
big pieces, runs to oniy thirty one and a half
minntes, something like two minutes longer
than the sum of the “little’’ pieces on the
mono dise.

This, then, is one thing that stereo can
do for us. For the price of a mono disc you
get here almost exactly twice as much music
{and worthwhile music, too) as you do on
the stereo dis¢, at a higher price. This, 1'd
say, I8 going a wee bit too far, speaking in
general terms.

{(Yes, 1 know : it was either all the piano
pieces. or none of them-—and what could poor
Vox do about it? I dunno; I only know that

if we muat have shorter stereo discs, we
shouldn’t pay more for them.)
Mozart: Horn Concertos (Vols. [, ).

James Stagliano; Zimbler Sinfonietta.
Boston BST 1002/3 (stereo)

These four Mozart works, now great favor-
ftes. have been through quite a history in
this recording, appearing first on a single
standard disc, then on Livingston stereo tapes
(two, as I remember) and now on two stereo
discs. As you can see, the price of the music
has ranged the gamut from high 10 low.

They are good stereos and I am quick to
admit that though I didn't like the sound
much in the original mono versioun. I was
pleasantly surprised by the improvement in
naturalness in the stereo tape, which was one
of the first good orchestral stereos to be made
avallable in the line of Mozart. These values
have carried over into the Boston stereo
discs, with very little, if any, loss of quality
in relation to the tape. (Alas, that's not true
of all stereco tapes now appearing on disc.)

There have been more eloquent performances
of the four concertos (notably by the famous
British hornmen, the Brains, Dennis and
Aubrey), but these are pleasant enough, if a
trace on the stiff side. Not enough to bother
a musician and perhaps the Brains were a
bit too mannered and intense, anyhow.
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* PRODUCTS WHICH EXCEL IN DESIGN, IN COMPONENT
QUALITY, AND IN SOUND

* SUPERIOR FOR MONOPHONIC USE AND FULLY COM-
PATIBLE WITH STEREOPHONIC REQUIREMENTS

DYNAKIT MARK III

% Ease of assembly due to uniquely
simple circuitry and printed circuit
construction with factory-mounted
parts.

* Highest stability suitable for all loud-
speaker systems including electro-
static.

* Dyna Biaset (patent pending) for
simplified adjustment and complete
freedom from effects of unbalanced
components.

* Dynaco Super-Fidelity output trans-
former. This is the finest available
transformer of its type for the most
critical audio uses.

* 60 watts $79.95* net.

MARK 1T 50 Watts
$69.75% net

DYNAKIT PREAMPLIFIER

* Finest Quality Available of Cir-
cuitry and Components.

mw@

Mark III also available with added 70 volt
output, Mark 111-70 $84.95% net

Mark T1T

* Lowest Distortion and Noise.

* Easiest Assembly Using Pre-As-
sembled Printed Circuit.

* Handsome Styling — Selected for
Display at Brussels World’s Fair.

* Only $34.95* net.
Power supply available for 2 pre-amplifiers PS-1 Kit $8.95* net

DYNAKIT STEREO CONTROL

* Adds Complete Stereo Control To
Two Preamps Without Noise or Dis-

tortion.

* Unique Blend Control Fills In “Hole
in Middle.”

* Level, Balance, Loudness, Channel
Reverse, and Dual Tape Monitor Con-
trols.

Stereo control with two preamps * Only $12.95* net.

DYNACO - B & O STEREO PICKUP

* New comp]etely symmetrical push
pull magnetic pickup for either
monophonic or stereo recordings.

% High compliance in a/l directions
permits tracking at 2 grams.

% Smooth, peak-free response be-
yond 15kc with ideal channel sep-
aration and complete freedom from
hum pickup.

% With .7 mil replaceable diamond
stylus for only $29.95.

dealers everywhere. Descriptive
2Slightly higher in West

DYNACO INC. Dept. A 617 N. Forty-First St.  Philadelphia 4, Pa., U.S.A.

Available from leading Hi-Fi
brochure available on request.

EXPORT DIVISION 25 WARREN STREET NEW YORK 7, N. Y

WWW. aknerieanatadiahistary. com
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Sound
Talk k.«

by J. ]. Noble

Chief Engineer, Flectronics

SIGNIFICANCE OF FM TUNER SENSITIVITY

The most sensitive tuner can often fail to
bring in clearly a distant station received
by less sensitive tuners. All a statement of
sensitivity indicates is the strength a signal
must have at the receiving antenna to pro-
vide a useful output from the tuner. Thus,
the logical assumption that the more sensi-
tive tuner will perform better on weak or
distant stations than the less sensitive tuner
is not necessarily valid. In fact, because of
a phenomenon called “regeneration;’ some
of the so-called “sensitive tuners” don't
perform up to their stated sensitivity speci-
fications.

Regeneration is caused by coupling be-
tween circuits of differing power levels.
1t may take place through electro-magnetic
linkages of adjacent current carrying parts,
electro-static coupling between elements
of differing voltage potentials, or conduc-
tive coupling through common connec-
tions such as the power supply and chassis
ground paths. Perfect as the electrical
design may be, the tuner's physical con-
struction and the arrangement of its com-
ponent parts ultimately determine the
degree of regeneration. Poorly controlled
assembly and wiring methods can so
strongly affect performance that two tuners
of identical design assembled under differ-
ing conditions will perform differently.

When a receiver is tuned to a very weak
station, the automatic gain control circuit
(AGC) increases gain or sensitivity to
maximum so the weak signal picked up by
the antenna may be multiplied as much as
a million times. If even a minute amount
of this amplified energy is introduced into
the input stages through coupling. the
resultant regeneration causes still greater
amplification, with an apparent increase in
sensitivity. Regeneration, however, tends
to change the band pass characteristic,
making the tuning action sharp and crit-
ical. The resulting distortion renders the
tuner useless for high fidelity reception of
all but moderately strong signals.

Degree of regeneration and constancy
of band pass characteristics cannot be de-
termined through specifications or visual
inspection. Accurate measurements can be
obtained only in a properly equipped lab-
oratory or—a practical method for the
prospective purchaser—through critical
listening tests of the tuner’s ability to
receive weak stations. When selecting your
next tuner, make sure the sensitivity is
real. not just statistical. Try the “weak sig-
nal test” with several tuners of different
make and compare performance.

All Altec FM Tuners are certified to com-
ply with the restricted radiation require-
ment of the FCC.

Werite for free catalogue: ALTEC LANSING

CORPORATION,Dept. 1A-A, 1515 So.

Manchester Avenue, Anaheim, Calif., 161

Sixth Avenue, New York 13, N.Y. ;..
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Bob and Ray Throw a Stereo Spectacular.
Bab, Ray, assarted RCA bands, etc.
RCA Victor LSP 1773

The pickings nt RCA have been sort of thin
in miy department, lately. 1 sent especially for
this one. in a kind of desperation. Thought it
might be spectacular.

It is a spectacular dud, if you ask me,
Good Lord! How long cau this Bob and Ray
stuff bhe dragged out? There are a batch of
half-bnked, unmotivated, three-quarter-horse-
power interludes here. something about Doctor
Ahkbar and His magic Castle, in stereo dia-
logne (well, let’'s call it that), larding to-
gether a stralght out-of-the-mill batch of RCA
featnre items, from Melachrino and Hender-
son to Abbe Lane and Belafonte. They’re OK.

Come to think of it——this must be a stereo
sampler. Well, did you ever! Bob and Ray
threw np such a smoke screen of inanity that
1 failed to recognize . . . well. whaddya bet
it sells a million copies. Not a million-nnd-one,
though, I won't buy it,

Monos that Missed our Boat

(Note: The following were duly reviewed
by me and put into print—only to be ent out
in the final tailoring of the magazine. Purely
arbitrary—it is usually a matter of which
item is the right size to cut, in number of
lines. So here they are, and as good as ever.)

Bach: Organ Music. (Taccatas and Fu-
gues in C, D mi., F, Fantasia and Fugue
in G mi.) Fernanda Germani, organ af
St. Laurens, Alkmaar.

Capitol-EMI G-7111

Four of the biggest Bach organ pieces are
played on this record and the splendid old
Dutch organ in the cheese market town of
Alkmaar is a glorious instrument on which to
play them. (Deutsche Grammophon has also
recorded the organ, with the blind organist
Helmut Walcha—see Archive catalogue).

This organist with the Italian name, about
whom I have no information, does a good
job on these big works, playing with sturdy
energy and sureness, a fairly metronomic
beat. The recorded sound is good, but two
minor failings must be noted, (a) there gre
some unfortunate tape “edits” to be heard.,
where none should be audible, and (b) the
organ is out of t{une in some stops. (It’s in
tune for Deutsche Grammophon.) Don't know
what got into EMI.

The organ as now restored is almost ex-
actly as it was rebuilt in 1725 (using many
much older pipes)—the music was composed
within a few years of this same date. Good
combination !

Mendelssohn: Organ Sonata #4 in B

Flat. Widor: Organ Symphony #6 in G

Minor. Albert Schweitzer, organist.
Columbia ML 5290

Though Schweitzer was long known as
both a Bach specialist and a Bach organist,
actually his musical training was at the ex-
treme opposite, in Paris of the late nine-
teenth century where the high-Romantic
school of ¥rench organ music was at its
prime, following César Franck. In his recent
recordings Schweitzer has gone back to this
school—his last was of César Franck—and
his playing immediately strikes a more au-
thentic note. The Schweitzer Bach is now
rather fundamentally out of style (though
still timelessly noble in conception) but the
Schweitzer Mendelssohn and Widor is right
on the beam.

The organ here isn't specified bnt it is

. decidedly not a *“DBarogue” or *‘Classic” in-

strument ! Quite right. This is music in the
Romantic tradition. for a big. blurry, gran-
diose organ replete with swell boxes and
masses of nicked pipes, imitating a large
orchestra in its impact if not in tone color,
Schweitzer's fast movements on this organ
are somewhat stiff-inuscled and far from
fluent and even with tape editing (we can
assume), there are slips of the finger and the
foot. Rut Schweitzer always did play that
way; he's been the horror of the academic
organist for a half century! The slow move-
ments show him at his best, a really noble
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the

world’s
finest...”
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LABORATORIES, INC.
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and expresive musician who can bring out
the most profound emotional levels in the
music where others merely play the surface,
impeccably. A grand old man, no doubt
about if.

The Psychology of Sexual Relations. A
Conversation with Dr. Theodor Reik on
Love-Feeling and Love-Making.

Helicon 101

(Helicon Records,
95 Valley Rd., New Rochelle, N. Y.)

This sounds sexy and it is in its way;
there are even a number of spades called
spades. But I found that the genial Austrian
expert’s English (he's one of the original
Freud circle, most of whom split away from
Freud later) is so difficult to understand that
perhaps a printed version of his remarks would
be easier to follow. With that very thought in
mind, the promoters of this record have in-
cluded a complete verbatim transcription,
word for word! Which bring up the question
—why a record at all?

Well, for two reasons I guess. One, you
meet an important personality in the field,
“in person.” Two, you get, via the way in
which he emphasizes words, sentences, ideas,
a more nccurate conception of what he thinks
than via the plain printed word. But it's hard
work listening, though interesting.

Two of his younger associates, husband
and wife, she American, he Austrian (I guess}),
do the questioning, in a rather too “‘prepared-
script” fashion. Nothing unrehearsed here,
though Dr. Reik is entirely at ease with his
broken English. A good deal of the stuff is
reasonably platitudinous; but I suspect the
experts, and some of us, will note speciual as-
pects of Dr. Reik’s own approach, differing
markedly with some of the more smug “‘mar-
ringe books,” so widely advertised. 4

SPEAKER ENCLOSURE

(from page 27)

modification, however, sinee it also reso-
nates at odd harmonies of its funda-
mental frequency. A system of fre-
quency-dependent damping is needed
which would broaden and depress the
pair of low resonant frequencies of the
coupled speaker-enclosure system, and
which would also vary in sueh a manner
that the higher frequeney resonant rve-
sponses would be properly depressed.
This type of damping can be obtained
by tightly eoupling the speaker to the
enelosure and by creating about five or
seven lengthwise channels in the straight
organ pipe. The effect is improved if
the material used to form the channels
is somewhat sound absorbent. Additional
benefits result from this channelized con-
struetion: not only do the partitions
produee a more rigid strueture, but they
also make it possihle to construet the
enclosure easily with its eross section
shaped into a flat rectangle. The latter
feature avoids bulkiness, and permits
easy installation of the enclosure along
the walls, or even behind the walls of
the room.

In order that the speaker and the en-
closure he tightly coupled, the speaker
is installed at the closed end of the en-
closure where the sound pressures are the
greatest. This end, which is made into
the top of the enclosure so that the
speaker will be elevated, is widened and
tilted forward to make room for the
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SEPARATE AND BALANCED

STEREO

that cannol become oboolete

You can use Frazier-Engineered
High Fidelity Speaker Systems
for true separate-channel

stereo or for monaural
reproduction—and get alt

the musical enjoyment you want.
Remember, too—it is not

the size of the drivers,

but the way they are coupled
to an acoustically-adequate
enclosure that gives you the
range, the balance and the
realism you want, with minimum
distortion, without coloration,
overdrive or hangover.

Your listening is not complete
until you hear the Frazier.

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

Write to Dept. A for
Informative Bulletins

s |

HIGH FIDELITY JRAZIER STEREORAMA

Utilizes two Frazier Mark II high fidelity speaker sys-
tems with 30-degree separation, in smart contemporary
enclosure. The 30-degree separation and projection as-
sure excellent stereo effect at distances of five feet to as
much as sixty feet. Balanced reproduction from 30 to
17,000 cps. High efficiency permits use of any 12-watt
steréo amplifier. When used as a monaural system, “big-
ness” is obtained way beyond the cost. Size: 54” x 435"
x 32", Finished in Fruitwood Mahogany, Blonde Korina,
Walnut, Dark Mahogany, or Ebony. Net, $29S

STEREORAMA JR, Designed like the Stereorama, but
utilizes two Frazier F-8-3X Black Box speaker systems.
40 to 15,000 cps. Size: 4534” x 30” x 18", Net, $195

WIDE-RANGE  JRAZJER MARK IT

Exceptionally wide range high fidelity speaker system.
Employs Frazier modified Helmholtz-type enclosure
with specially-designed 8-inch woofer and compression-
type tweeter, Smooth response 30 to 17,000 cps. Use as
is or in walls, closets, or other locations.

Size: 2214” x 26” x 16”. Net, $99.50

Available also in Capri cabinet. Net, $137.50

POPULAR JRAZJER DEL MAR

Remarkable high-fidelity performance in custom-crafted
cabinet at low cost. Uses highly efficient Frazier modi-
fied Helmholtz direct radiator type speaker system,
with specially-designed 8-inch driver and cone-type
tweeter (as in Frazier F-8-3X Black Box). Gives clean
reproduction from 40 to 15,000 cps. Size: 2324 x 234" x
11%". Finishes as Stereorama above.  Net, $79.50

25 years in electro-acoustics

International Electronics Corporation
2649 BRENNER DRIVE, DALLAS 20, TEXAS
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NOW 2 ASSEMBLE-IT-YOURSELF
Sotrober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over % the cost because you assemble it yourself...and you enjoy the
thrill of achievement. Too, you purchase each kit only when you are ready for it.

SAVE HALF
NO SPECIAL SKILLS
PAY KIT-BY-KIT

CONCERT
MODEL
¥r TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS
¥r OCCUPIES 3/5” x 4'7” FLOOR SPACE
¥r 26 STOPS AND COUPLERS
¥r 32 BASS PEDALS
¥r ASSEMBLED CONSOLE
¥r CONFORMS TO AMERICAN GUILD OF
8RGANISTS SPECIFICATIONS FOR PIPE

RGANS
Yr COMPLETE STEP-BY-STEP INSTRUCTIONS

SCHOBER KITS ALt OVER THE WORLD

2 different MODELS
2 different SIZES
2 different PRICES

10" LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get At Such Greot Savings
The SCHOBER ORGAN Corporation + 2248-k BROADWAY « NEw YORK 24, N. Y.

CONSOLETTE

MODEL
¥r OCCUPIES ONLY 27 x 32 FLOOR SPACE
¥r TWO FULL SIZE PIPE-ORGAN MANUALS,

122 KEYS
¢ 22 STOPS — ABOVE-KEYBOARD TABS
¥r 13 HEEL.AND-TOE BASS PEDALS
w7 FCUPLSL) OCTAVES OF TONE (DOWN TO 32

¥r BUILT-IN SPEAKERS OPTIONAL

¥r ASSEMBLED CONSOLE
vr COMPLETE STEP-BY-STEP INSTRUCTIONS

7x Designed by Richard H. Dorf.

CIRCLE 70A

PIONEER Presents
Deluxe Hi-Fi Tuner-Amplifier
Combination Unit

FM-P300 Provides Every Function

for Brilliant Hi-Fi Reproduction

* True Hi-Fi FM reception from 80
to 108 megacycles

Flywheel indicator simplifies perfect
tone control

3-gang tuning capacitor, separate
tuned RF stoges on FM ond AM
for high sensitivity

15-watt bosic amplifier with newest
6R-P15 Hi-Fi output tubes

* Beoutifully styled amd novei de-
signed wooden cabinet-blends easi-
ly with your home furnishings

B SPECIFICATIONS

Tubes 6BQ7A, 12AT7, 6UB, 2-6BAS,
6AUS, 6BES, 3-12AX7, 2-6R-
P15, 2-5R-K16, 6E5M, 3-INA9
Frequency Ranges BC 535~ 1,605Kc
SW 3.8~12 Mc
FM 80~ 108 Mc
Frequency Response 20~35,000¢ps
Output 15 W
Inputs LOW 7mV, HIGH 20mV,
XTAL 100mV, AUX 300mV,
TAPE 7mV

Dimensions 165" X74" X 12%”

pioneer ) FUKUIN ELECTRIC

5, Otowa-cho, 8:chome, Bunkyo-ku,
Tokyo, Jopan.
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speaker. As a result, the direct radiation
from the speaker is projected in the de-
sirable downward direction. The upper
end of the enclosure is curved, making
the structure more rigid. The position
of the speaker, the tilt of the speuker,
and the curvature of the end of the en-
closure are designed so that the higher
frequencies emanating from the back of
the speaker can be reflected into the ab-
sorbing channels of the enclosure.

A photograph of a dual-enclosure sys-
tem is shown in Fig. 1. The open ends
of the five channels are noticeable. The
depth of the enclosure is only a few
inches so that a mounting hehind the
wall could have heen effected.

Figure 2 is the impedance eharacteris-
tic of the speaker-enclosure system. The
8-ineh speaker used has a natural fre-
quencey of about 60 ¢ps. This resonance
has been removed, and the pair of reso-
nances due to the tight coupling to the
enclosure appear at about 20 eps and
100 eps. They have been broadened and
are very depressed. The third harmonie
of the straight organ pipe at about 180
eps is visible, but the amplitude is so low
that it has no audible effect; the fifth
and seventh harnmonies are just meas-
urable, and higher ones are absent.

The sound radiation from the system
is 50 good, even at the lowest frequencies,
that the small speaker suffices for in-
tensities well above the comfortable lis-
tening level. The response from strong
trausients is free from any audible sys-
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Fig. 3. Outline and sectional drawings

to show dimensions of enclosure. Par-

titions are 33-in. Celotex or similar soft-
board.
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tem resonances,. and the lower cut-off
frequency has been measured to be at
about 20 cps.

Figure 3 shows the construction as
outlined in the patent drawings, together
with the important dimensions. The di-
viding partitions are of 34-in. Celotex or
similar inaterial.

The detailed description of the con-
struction of this new high fidelity
speaker enclosure is given in the recently
granted Patent No. 2,810,448, It is ex-
pected that the enclosure will be mar-
keted in kit forin since the construction
is exceedingly simple and free from the
precision requirements of comparable
quality, but larger and more intricate,
reflex-type enclosures. .

ABOUT MUSIC

(from page 63)

hung between trees. The microphones were
later covered with handkerchiefs to protect
them from the hlasts. Damp newspapers
were used for wadding, and the first charge
was rammed down the harrel. The fuse
was lit, and all hut a few intrepid souls
moved away from the cannon, plugging
their ears.

The first shot, Fig. 2, was a resounding
success. The aftermath of the explosion
reverherated in the valley below. For the
next shot, a slightly larger charge was em-
ployed, and the position of the microphones
altered somewhat. Shots 2 and 3, however,
were marred hy a metallic ringing that
was eventually traced to an oil tank lo-
cated several yards from the left micro-
phone. The gun crew rolled the offending
tank down a hillside and got ready for the
next shot. This one was free of the ringing
hut lost its “punch” because of improper
wadding.

By now, it was time for lunch. Wilma
Cozart (Mercury’s young vice president in
charge of the classical division) fetched a
very large picnic basket from the car and
we all settled down to Southern fried
chicken, deviled eggs, chocolate layer cake,
fresh frujt, and soft drinks. As there
didn’t seem to be any waste cans in the
vicinity, someone jokingly suggested put-
ting the refuse in the barrel of the cannon.
This turned out to be precisely what Cu-
rator Stowe recommended, to our amaze-
ment, a few minutes later: “It's perfectly
all right, the cannon will pulverize it.”

Now the cannon, with its garbage and
damp-newspaper wadding, was loaded for
the fifth shot. In the wake of the blast,
chicken bones, cardboard plates, and apple
cores floated down upon us in burnt-flake,

ulverized form, and we were too busy

rushing off the fall-out to evaluate the
sound of the explosion. After a sixth shot,
it began to rain, and the drops splattering
on the seusitive Telefunken microphones
made further recording impossible.

On re-hearing the tapes in New York,
it was decided to use the very first shot,
because this one had the biggest “boom”
of all. The cannon tape and the carillon
recording were edited, synchronized musi-
cally with the symphonic performance, and
a two-channel stereo tape made fromn the
various three.channel sterco masters. The
two-channel master transfer from the origi-
nal three-channel tapes was made in a
single step, utilizing a 10-position console
and five tape machines. P
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WHAT MAKES THE TD’s

TOPS?

TD-124 $99.7S net

...finer for stereo...finer for mono

If you move in circles where component
hi-fi is a by-word, you've no doubt heard
about the Thorens TD-124 transcription
turntable and its fabulous performance.
But for late-comers we'd like to point up
just a few of the really big features (non-
technical readers may skip remarks in
parentheses): » Extra heavy table for con-
stant speed (10 Ib rim-concentrated table
insures low wow and flutter; higher mo-
ment of inertia than any similar table).
* Exact speed (3% adjustment on all
speeds—1624, 33143, 45, 78—with built-
in illuminated strobe for setting after
stylus is on record). * Easy on records
(unique two-table design permits starts

T0-134
$60.00 net

To-184
$75.00 net

WWW akherieaniadiahictory com

after you've placed stylus, permits 24
rev. starts, makes cueing easy). * Ex-
tremely low rumble (mirror-finish main-
bearing, nylon-seated ball-thrust-bearing
reduce both vertical and horizontal rum-
ble to 2 new low, so important for stereo).
* 2-way motor rumble reduction (both
an extra-large idler and an ultra-compli-
ant belt-drive keep motor vibration and
speed variations from table). Driving
parts electronically balanced. No costly
base necessary (only $9.00). 50/60 cy-
cles, 100/250 volt operation.

These are just a few of the TD-124's
features. Ask your dealer to tell you the
whole story on the fabulous TD-124.

Now two budget-priced
TD turntables

These 4-speed turntables have same basic
adjustable-speed precision-drive as f.

TD-124 but you save two ways: (1) they come
already equipped with stereo-wired professional
arm without overhang making them ideal
changer replacements. (2) Some TD features
have been eliminated to save you money. But
they still top the performance of every similar
turntable and player on the market. TD-184
has semi-automatic operation. TD-134 is man-
ually operated. Precision metal stroboscope
(50/60 cycles) furnished with each unit.
100/250 volt operation. Wooden base only $6.00.

SWISS MADE PRODUCTS
HI-FI COMPONENTS » LIGHTERS
SPRING-POWERED SHAVERS
MUSIC BOXES

NEW HYDE PARK, NEW YORK

7
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British Precision Workmanship
Guarantees Finest Hi-Fi Reproduction

PARTRIDGE— ¢

Output

TRANSFORMERS

B : The secondary is brought out as four
o : ‘mt’l \y separate sections which moy be connected
e = 3 in series or paralle! to match speaker impedances of
/_r\ H = 0.95, 3.8. 8.5 ond 15 ohms by this arrangement.
5 \\ i 5,,.. ﬂ" * Each half primary is biought out to terminals as sepa-
\ '! e rate windings and is tapped for ultro linear performance,
_/\"/ ® Llatest groin orientated cores. Fully interleaved.
5200 Series — for use in 20 or 35 woft omplifiers with distortion less thon 1%.
Available in 4 models
Model 3 Plate ta Plote Lood Topped At
P5201 9 — 12K ohms 43%, 2 5
P5202 7 — 9K ohms 43% $ oo
P5203 3 — 7K ohms 43% NET
P5204 3 — 3K ohms 20%
5300 Series — for vse in 35 to 50 walt amplifiers with distortion less thon 1%.
Avoiloble in 4 models i
Model Plate to Plote Load Topped At
P5351 9 — 12K ohms 439
P5352 7 — 9K ohms 43‘/: $ 3 ooo
P5353 5 — 7K omhs 43%,
P5354 3 — 5K ohms 209, NET
Mail orders Write for free
s N EO N hR (® N RADIO, INC, | 195 Sin
halanee C.0.D. Catalog
LETERTIN AR York 7, N. V. COrtlendt 7-0313
—_—
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Another HARTLEY Triumph!

A COMPLETE STERED SPEAKER SYSTEW
IN'A SINGLE CABINET!

THE "217 DUO”

This uniquely-angled two-speaker system was
designed to lake advantage of the acoustics of
anmy room. Featuring two Hartley full-range 217
wide -dispersion speakers, this amazing new
single-unit system makes use of adjoining walls
and ceiling to “reflect” sound waves. There is no
directional or “beamed” effect because the “217
Duo” diffuses sound over a wide arc . . .
wherever the listener may be, he will hear both
channels and appreciate the full stereo effect.
There is no need to find an optimum listening
point. The “217 Duo” is beautifully designed
and available in walnut, mahogany or blond
finishes .. . a fitting complement to any decor.

THE 217 CAMEO”’

This neat enclosure, housing a single Hartley 217
Speaker, is ideal for the more conventional

stereo application of two separated speaker cabinets,
A single “Cameo” will prove admirable, too, for
monophonic listening, Available unfmshed or

in finishes of wainut, mahogany or blond.

! .
HARTLEY PRODUCTS COMPANY
521 East 162nd Street * New York 51, N. Y.
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RECORD
LUBRICATION

(from page 38)

written the manufacturer that SprLasH,
although it did produce dramatic results
in reduction of stylus wear, was alinost
unusable with low-pressure pickups
sinee no matter how the record was
cleaned and no matter how many times
it was played, the pasty residué left by
SpLasH would never fail to lift the
stylus right out of the groove about a
third of the way through the record, and
also seemed to cause a subtle loss of
low-amplitude high-frequeney compon-
ents of background instruments. This
modified Spr.asH was designated “Form-
ula 141”7 and was a little niore watery,
sweeter smelling, and whitish in color,
instead of amberish as is the case with
the regular formula. I bought a new
record (Lure of the Tropics), washed it
in K-33, massaged several layers of
SpLasH 141 into the grooves, and played
it nine times at 20 grams and 78 rpm,
re-applying the Spr.asu 141 before each
play, of course. Sad to say, the reduction
in the body of SpLasu-141 as compared
to the standard solution redueed its
ability to lubricate in like measure, for
this stylus, although not worn so much as
the stylus used on the record side that
had merely heen destaticized, had never-
theless hegun to flatten on the end
slightly. In listening and general use
tests with my ESL C-1 in Pickering
arm, huildup on the stylus was much less
troublesome, and if care was taken to
put on a thin layer, could he largely
eliminated. The question of low-ampli-
tude high-frequency eomponents I was
unable to decide. I spent quite a while
playing side 1 of Lure, with and without
SpLasH 141. There eould be no question
ahout 99 per cent of the orchestral ef-
feets. Any good, straightforward razzle
dazzle effect cut through with its full
measure of razzle dazzle, no doubt ahout
that. As for the harmonies of back-
ground instruments, the more I tried to
decide whether there was any effeet on
them, the more 1 hecame convineed that
I could not decide, paradoxical as this
may seem! On this matter, your own
ears will have to he the judge.

Finally, I washed Lure again in K-33,
de-staticised it with Brast, and sprayed
it with the silicone plastic lubricant, thus
using three specialized preparations for
three distinet functions. Nine plays at
20 grams and 78 rpm produced only
what looked like polished spots on the
sides of the stylus, or very small, equal
flats. I have sinee tried out one of the
radioactive clip-on devices as a substi-
tute for spraying with BLasT and it has
produced very gratifying results as a
redueer of the static electrical charge. I
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The Quality Answer
For Tape-Disc

STEREO

A tape recorder with dual channel tape
electronics equal in efficiency to the
finest amplifier components . .. the
new Tandberg is designed to place the
stereo recording and reproduction of
tape and disc on the highest possible
plane. 4 gwi

.-.The Quality Answer to
Stereo Recording

To 'Record’ Stereo Disc on Tape—7Jo Pre-
serve the Original Quality

® Stereo Disc inputs built-in to take
the output of any stereo changer
or turntable.

To Make Live Stereo Professional Recordings

® 4-Track Stereo Recording at all
three speeds provide maximum ver-
satility and economy

To ‘Record’ Stereo Off the Air From Any
Broadcast Source

® Four ‘Record’ Inputs meet every
recording requirement, including the
mixing of any inputs,

...The Quality Answer to
'Stereo Playback

Yo Playback Stereo With a Quality That
Meets the Test of the Most Critical Ear

® Two Amplifiers Built-In for port-
able stereo—plus two cathode fol-
lower outputs for tape deck stereo.

To Be Completely Versatile In Operation

@ Exclusive Tandberg 4-Track Design
sets a new standard in professional
record,'playback quality.

Yo Provide Top Performance and Un-
precedented Tape Economy

® Slow-Speed Quality cuts tape costs
75%.

® Exclusive Tape Motion provides pro-
fessional performance at 1% i.p.s.
and 334 i.p.s.

Stereo Playback—Stereo Record
For Disc and Tape
You Can Have It All

With A Tandberg Tape System

Ask your local hi-fi dealer for a
Tandberg demonstration. For further
information write—

aTandberdy wenica inc

|l° EAST 52nd STREET o NEW YORK 22, NEW YORK
CIRCLE 73A
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have not had a chance to test actual
stylus wear under these conditions, and
will not have such a chanee for some
time.

This silicone spray is in many ways a
remarkahle substance. Since most readers
will never have seen it, it might he rele-
vant to deseribe it; also, I have more
information on what it actually is than
I do on other produets. It comes in a
large (12 oz.) white aerosol spray can
with a somewhat special nozzle that
produces a very fine, cloudy mist. The
mist itself, in striking eontrast to seme
sprays, is just about odorless. Tt lands
on the record in tiny droplets, of about
the viscosity of a light oil, but unlike
oil, which refuses to wet the mirror-like
surface of the record, these droplets
gradually spread out and cover the sur-
face with a transparent and slippery
wetness which, far from drying or gum-
ming or even collecting on the stylus,
stays wet and unchanged and the stylus
Just skids in it. You can (but shouldn’t,
for other reasons) apply it in a depth
which, with anything the least bit gummy
or waxlike, would stop the sound cold in
one revolution, and the stylus will stay in
solid contact with the groove walls
right through to the end. And the sound?
Highs? Presence! To suggest such a
thing is, of course, eontrary to all the
hallowed dogmas that surround record
care, but with silicone spray, when vou
think you detect a slight difference in
the sound, it is in the direction of being
cleaner, wider range, more transparent,
and less harsh! In two years of using
this on all my records, I have yet to have
the remotest suspicion of even the most
minute loss of anything—except mayhe
distortion. Not that it eliminates huge
amounts of distortion. This is a tool for
perfectionists. But right from the first
time I used it, I was assailed with the
feeling that the sound was a little bit
sweeter and more “transparent,” and on
one or two of my records I was cven
surer. Logically, this is not hopelessly
mystie.  'With high friction between
stylus and groove wall, the jewel will he
pulled every half eyele, and spurious
energy will be imparted to the stylus
assembly which may not he quite taken
care of by even a new set of damping
blocks. Similarly, minute noise-producing
surface irregularities will he more likely
to just push the jewel vertically up or
down, without at the same time “twang-
ing” the stylus assembly, as it weve. |
do remember one instance in particular
where the noise level of the dry, de-
staticised record was quite high, and was
markedly reduced by lubrieation.

Cautions

Every silver lining has a cloud. (Well,
almost.) In the case of reeord lubrieca-
tion, although the effects so far as the
diamond and the vinylite are concerned

WWW. asknefieantadiahistary. com
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COLUMBIA CD
the better
stereo cartridge

... because
it sounds better

There are many reasons why
you'll find the Columbio Constant
Dhplocement cartridge sounds
batber, It is superior im

LIMEARITY
SEPARATION
COMPLIANCE

LOW MASS
FREEDOM FROM HUM
OUTPUT LEVEL

these advantages. But they all
boil down to sne simple fact,
The Columbia CD sharea
cartridge sounds better than cther
carames or magnetic corfridges.

Before you buy your stereo
cortridge, ask your CES-Hytron
distributor to let you hear the
Columbia CD, Discover for yourself
the one thing thot counts . . . the
Columbia CD simply sounds better.

|[COLUMBIA [®)

Model SC-1D
Cost $24.25

CBS-HYTRON, Danvers, Massachusetts
A Division of Columbia Broadcasting System. inc.

CIRCLE 738
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A special offer from the Institute of High Fidelity!

APPLICATION

Institute

[ ]
a
a
a
a
a
a
a
a
a
B at the left.
a
a
a
a
a
a
a
a
a
]

THIS

INSTITUTE OF HIGH FIDELITY
National Headquarters

125 East 23rd St. * New York 10, N. Y.

Please enroll me as a subscriber to the

I understand thot | will be entitled to all
products, privileges ond services described

Enclosed is my check for $10 Annual Dues.
(This will expedite processing of your appli-
cation and permit us to begin service to you
as much as two weeks earlier.)

Dept. A

APPLICATION

COUPON
GETS YOU:

Over $30.00 Worth of
Materials

Unlimited-value Privileges
and Services

WITH YOUR MEMBERSHIP
IN THE INSTITUTE OF HIGH
FIDELITY... for only $10.00!

MEMBERSHIP ENTITLES ME TO:

<« THE IHF CONFIDENTIAL NEWS LET-
TERS for an entire year—12 issues
(Value: $12.00)

« TEST RECORDING #473 Check one:
O Tape O LP Record (Value: $9.85)

«SIX MONTH MAGAZINE SUBSCRIP-
TION Check one: O Audio, O3 Audiocraft,

74

O Higﬁ Fidelity, [JRadio Electronics,
3 Radio Television News
(Value: up to $3.00)

PLEASE NOTE: The Institute is a non-profit serv-
ice to audiophiles and requires a substantial par-
ticipation to enable maximum service. Your
cooperation—by applying as soon as possible—
will be greatly appreciated. Therefore, please fill
out the above coupon and mail it today.

AUDIO e JANUARY, 1959
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appear to be unequivocally beneficial,
the very property of lubrication gives
rise to potential pitfalls in other de-
partments. For one thing, if any signifi-
cant quantity of the silicone were to get
on the idler of a turntable, WOW ! This
is fairly obvious, and ean be ecircum-
vented by spraying the records a good
distance away from the turntable. Not
so obvious is an instance such as recently
came to light in the writer’s system. In
the ESL cartridge, both the damping and
the compliance depend upon the friction
between two tiny latex rubber sleevings
and the vertical shaft on which the coil
is mounted. Yielding to a temptation
which I think might affect other users of
the silicone spray, namely, to apply it
very liberally, I unwittingly subjected
this bearing to about nine months of
infiltration by the silicone with perhaps
some of the carrier materials. It even-
tually came to light that the lower hear-

ing was not functioning, the shaft turn--

ing frecly in the latex and leaving only
the sleeving at the top of the shaft to
provide restoring foree and damping.
Fortunately, the ESL factory tells me
that they can dissamble the cartridge
and replace the latex, but mny experience
serves as a helpful reminder: with the
silicone spray, do as the literature on
it says, and apply it very sparingly, so
that there is only a dew of globules cast
over the record surface. The stylus will
then spread it in the grooves; the sili-
conc is so efficient that very little is
needed to lubricate. The above should
make it clear that, in advocating the
lubrication of records, I am not pro-
fessing to know all of the ultimate con-
sequences of using any particular prod-
uct. For my part, I intend, after getting
my cartridge fixed, to go right on using
the silicone spray, from now on being
careful to use only a thin film of it. I
want to re-emphasize that the silicone
spray, no matter how heavily it is
applied, does not “gum up” a cartridge
or anything else. It stays liquid and
slippery until after some time it disap-
pears, leaving no visible trace, although
the inventor assures me that the invisible
film of silicone is still there, and fune-
tioning. It never hardens or accumulates.
It just lubricates anything it comes into
contact with, that’s all! It seems to me
not too likely that any other eartridge
than the ESL would be affected. Previous
experience with a Viscaloid damped
cartridge appears fairly conclusive on
the point that Viscaloid is little, if at
all, affected by the spray, even in ex-
cessive quantities. Thus the G.E., Audax,
and most cantilever type variable relue-
tance cartridges should be immune to
these lubrication side-effects. I bhelieve
that Pickering cartridges 140, 240 et al,
of that vintage already use silicone
grease for damping, packed around the
stylus and held in by a piece of neo-
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prene, so it would seem unlikely that
these cartridges would be affected in
any way, although here again I cannot
be dead sure, not being a chemist. In a
recent Fairchild design, the damping
appears to be accomplished by a viscaloid
block rather than the rubber membrane
through which the stylus bar protrudes.
These are only guesses based on mod-
erate knowledge however, and those
desiring to make doubly sure should
write the manufacturers of the cartridge
and record potion in question. Eventually
advertisements of potions may include
statements to the effect of, “uncondi-
tionally guaranteed to he compatible,
chemically and mechanically, with all
known phono cartridges,” but until then
any such guarantees will have to be
obtained on an individual basis. Although
the writer believes that in the vast ma-
jority of cases no difficulty of any kind
will be encountered if the lubricating
material is not applied in excessive
amounts, the present article should not
be taken as a guarantee of this.

Conclusions

In view of the tangible results de-
scribed in this article, as well as what
seem to the writer to be fairly ineseap-
able common sense considerations, it
appears that the grounds for reasonable
doubt as to the high value of record
lubrication are not extensive. The
quality of sound that can be obtained
from a disc reproducing system is vitally
dependent on near perfect roundness or
ellipticality of the tip of the jewel—flats
cause that type of raspy distortion that
has always seemed to me to be the worst
sounding of all distortions, bar none!
At 6-8 grams on a dry record even a
diamond, although it may “last” a long
time, gets substantial flats in a mere 150
hours or so, and with all the diamond
dust from these flats ground into the
groove wall where the shoulders of the
stylus tip run, future diamonds are
likely to be worn with ever increasing
efficiency since the dust from a diammond,
embedded in plastic, makes an abrasive
surface that can scratch a diamond.
Lubrication of this surface will greatly
reduce the rate at which particles are
removed from the diamond, and prob-
ably reduce the likelihood of their be-
coming embedded in the plastic as they
are removed. With lubrication, they may
be expected to slip to one side or the
other of the point of contact of the
passing stylus. Even if a particle should
get caught under the stylus and pushed
into the plastic the lubricant might,
perhaps aided by capillary action, seep
gradually in between the particle and
the plastic. The latter, thus lubricated,
would be less able to hold the particle
rigidly in place, and as a result of all
the above effects the conditions for ef-
ficient wear of diamond styli would be
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Low-Cost Hi-Fi with the
SOUND ECONOMY

STE II'I'ORIMI

LOUDSPEAKERS
(S 4
THE SOUND THAT STANDS ALONE, . .

Now, with W/B Stentorians, you can enjoy
high-quality high fidelity at unbelievably low,
low cost!

Manufactured in England by world-re-
nowned Whiteley Electrical Radio Company
- originators of the first commercial per-
manent magnet londspeakers in 1927 —
Stentorians provide a beauty and realism that
has won the unqualified bhraise of nearly
svery leading audio critic and user, both here
anid abroad.

But hcnrnlg is believing! Hear the W/B
Stentorians at vour very first opportunity

and discover for vourself why these
distinguished units are the leading low-cost
speakers in the world today.

STENTORIAN EXTENDED RANGE SPEAKERS
~ 15" STENTORIAN WOOFER Model HF 1514, SPECUAL o
Response, 25 — 4,000 cps.; bass re- NET
sonance, 35 cps.; power rating, 25 —————
. watts; 10 Ib. Alcomax Magnel System
List $149.50
12" STENTORIAN EXTENDED RANGE
LOUDSPEAKER Model HF 1214
Response, 25 — 14,000 cps.; bass re-
sonance, 39 cps.; power rating, 15
watts; 515 Ib. Alcomax Magne! System
List $87.50

$89.50

$52.50

Model HF 810 (8”)
Response, 50 — 12,000 cps
sonance, 65 cps.
Model HF 610 (67)
Response, 60 — 12,00
sonance, 70 cps.
UNIVERSAL IMPEDAN DSPEA ERS
WITH4, 8L 16 DHM VOICE COILS
Model HF 1012-U (10
Response, 30 — 14,000 cps.; bass re-
sonance, 35 cps.; power rating, 10
walts; 12,000 gauss; 2 Ib. Alcomax
Magnet System ...........cccceeee. List $31.60
Model HF 1016-U (10”)
Response, 30 15,000 cps.; bass reson-
, 35 H power ratmg 15 watts;
312 |b. Alcomax Magnet
List $61.95

bass re-

List $18.25 $10.95

; bass re-
$14.95

$ 8.95

Model 812-U (8")

Response, 50 — 12,000 cps.; bass
resonance, 65 cps.; power rating, 10
watts; 12,000 gauss; 2 Ib. Alcomax
Magnet System .................. List $25.00
Model HF 816.U

as above but with 16,000 gauss; 312
Ib. Alcomax Magnet System List $49.95
STENTORIAN TWEETERS

Pressure Tweeter Model T.10

Response, 2000-16,000 cps.; power rat.
ing, 5 watts; 22 Ib. Alcomax Magnet
SYStem ..ol List $35.00
3%2" Cone Tweeter Model T-359
Response, 3000-17,000 cps.; power rat-
ing, 15 watts; 9000 gauss; 8 oz. Alco-

max Magnet System ............. List $25.00 $14.95

For complete literature on these and many
other famous Stentorian lovdspeakers and
avdio occessories, see your dealer or write:

Barker Sales Company
339 Broad Avenue, Ridgefield, N. ). U.S.A.
ExClusive Sales Agents for the U.S.A. and South America

Charter Member: Inst. of High Fidelity Mirs., Inc.
*T/M Whiteley Electricol Radio Compony
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AUDID

SAVE
25%

This is our .
GROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. If you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, V4 less than the regular
one year subscription price. Present
subscriptions may be renewed or ex-
tended as part of a group. Remittance
to accompany orders.

AUDIO is still the only publication
devoted entirely to

Audio

Broadcasting equipment
Acoustics

Home music systems
Recording

PA systems

Record Revues

{Please print)

Name
Address

Name

Name

Name

U. S.. Possessions, and Canada only

RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y.
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eliminated to a great degree. If styli
can be made to last longer, then the
amount of money available to a given
audiofan for the important purpose of
stylus maintenance will provide a higher
minimum standard of fidelity, in fre-
quency response, low noise level, and
freedom from distortion.

From the standpoint of the dise, the
logical consequences of lubrication are
no less interesting. Vinylite is thermo-
plastic, if the injunctions on some LP
jackets to keep them away from soureces
of heat mean anything. On a dry record,
the points of contact of the stylus are
said to reach extremely high tempera-
tures, as they might certainly he ex-
pected to. Thus the points of contact
will tend to cut little tracks for them-
selves which would pass right through
any steep-fronted modulation the ampli-
tude of which was comparable to the
dimensions of the tracks. With lubrica-
tion, the temperature of these points of
contact should he reduced, thus lessening
this cut-through effect on low-amplitude
high frequencies. Therefore, if the high-
frequency response of a good record
appears to be even slightly better with
lubrication, there is some logieal reason
to expect this.

The LP record is really an amazingly
tough article. How it manages to last any
time at all on these sapphire meat-axes
in leatherette-eovered suiteases that most
people use nowadays, passeth my
understanding. But it may be assumned
that a good many of the readers of this
magazine would like to have their records
do better than just not fold up eom-
pletely. Lubrication provides a means of
slowing down the deterioration of sound
on dises to the practical vanishing point.
In my experience since lubricating all
my records, the amount of use that a
record has had seems hardly to he a
factor any more. Original fidelity being
equal, the reeord I got yesterday has no
special advantages, in relation to sound,
over the one I've heen playing over the
last six months. (Don’t worry, record
companies, I still go right on buying
reeords, spurred on, if anything, by the
feeling that they are so permanent.) I
can, in general, turn a person loose in
my collection, to pick the music he likes,
confident that any disc he picks (except

a few inherently low-fi items hought for

sentimental reasons) will he of demon-
stration quality, not marred by that
harsh sound that makes people say polite
things but think “I like my Magnamud-
dyhoom mahogany console hetter.” In
its long-term effects in preserving the
demonstrability of favorite demonstra-
tion records, in its drastic increase in
stylus life, and sometimes even in a
further heightening of the sonic purity
of the latest white-hot sensation, lubri-
cation is a potent tool for those who
want their sound maximally clean. E
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ELADI

-IC-ONDENSER

NOW! A professional con-
denser microphone at 2 the
price you would expect to

pay.

i
; ¥ o
225%
complete with
power Supply
& all cables
-

J

The new TELADI has many exclusive
features such as: Variable output fevel
for feeding either low or high input
levels; Exceptionally high recognition fac-
tor; Unusually low noise and hiss level
and superlative transient response. Out-
performs units selling for twice its price!

® 30 to 18,000 cycles == 3 db.

o Choice of non-directional or cardi-
oid pattern selectable on micro-
phone.

® Available with either 50 or 200
ohms balanced output, or 10,000
ohms unbalanced.

Send for full particulars and name of your
nearest dealer.

A Precision Product of Western Germany
Sole importers for the United Statcs

DURANT

SOUND COMPANY

80 W. 55 st New York, N. Y.

IF YOU ARE MOVINC

Please notify our Circulation Department
at least 5 weeks in advance. The Post Office
does not forward magazines sent to wrong
destinations unless you pay additional post.
age, and we can NOT duplicate copies sent
to you once. To save yourself, us, and the
Post Office a headache, won't you please
cooperate? When notifying us, please give
your old address and your new address.

Circulation Department
RADIO MACAZINES, INC,
P. O. Box 629, Mineola, N. Y.
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ELIMINATION NETWORKS

(from page 40)

in Fig. 4, which we call the Total Elimi-
nation Cireuit, all of the flaws in a hi-fi
system are drastically reduced. When
relay RLY, is open no acoustical energy
will emanate from the speaker, resulting

in an over-all improvement of the tone
quality of the entire hi-fi system.
z

* Chief Engineer.

T

vvvvvj

S | BL
VOICE COIL
A

Fig. 4. Feedback-type network to actuate cut-off relay.

DAMPING-FACTOR METER

(from page 23)

readings as the effective value of a half-
wave (at least) of signal was being
integrated. With the capacitor-input
full-wave rectifier now employed only
the peaks are sampled and the noise
problem is greatly reduced. Even so a
noisy or hummy amplifier will show up
in fluttery meter readings when one is
trying to set R, Some relief can be at-
tained by using a meter with heavy
damping.

Both germanium diodes and a 6ALS
were tried in the two rectifier applica-
tions. For the power meter, the 6AL5
evidenced excessive Edison effect current
and the erystals were used. For the com-
parison voltmeter, the crystals were
slightly unstable especially with large
delay voltages but no trouble is experi-
enced with the 6AL5. (Perhaps silicon
diodes would be the answer here).

Scparate binding posts are used for
each resistance termination in conjune-
tion with a load switeh (S,). It was con-
sidered unwise to expect that the large
currents (5 amps in a 4-ohm load for
100 watts) could be handled by rotary
switch contaets without trouble with re-
sistance change.

One of the prime requirements was
free cireulation of air around the power
dissipating resistors and this was ac-
complished by mounting them on a panel
which stands off from the rear of the
instrument proper.

Acknowledgment

It is a pleasure to acknowledge the
help and interest in this project given
by Mr. B. Buller when he was one of my
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senior students at the Ryerson Institute
of Technology.

APPENDIX
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Voltage at point 1= E—Rm =
z ME, -E M DF
(DFR,+R,)/DF ~" DF+1

When a 10 per cent change is inade in E,,
the (1-M)R, portion of the load is re-
duced to R, (9-M)

The voltage at 1 now is

E MR, _
R,/DF+R,(9-M)+ MR,
MR, DF M DF
E,+ 9K, DF 1+9DF
The fraction (at the arm of R,) of this
R,+KR,
R,+R,
tion of R, between arm and bottom termi-
unal. Voltage read is
R, +KR, EMDF
"R, +R, 1+9DF

=E

voltage read is where K is frae-

EMDF

but K is chosen 8o that this equalsm
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K audipfect

The case of the
vanishing ghost

To the TV viewer, a “ghost” is a
faint, unwanted image, slightly dis-
placed from the main picture. But
although many home recordists are
not aware of it, tape recording has its
phantoms, too. In this case the “ghost”
is a faint sound or “echo,” displaced
from the main signal. The audio engi-
neer, who is very sensitive to even the
slightest imperfections in recorded
sound, calls this print-through—the
magnetic echo that is induced from
one layer of tape to the next on re-
corded tapes during storage. These
print-through signals increase grad-
ually with time and are accelerated
by unfavorable storage conditions.
Eventually, they can build up to an-
noying proportions.

Audio Devices engineers have been
working on this problem for several
years and have come up with two
very effective solutions which can be
used separately or in combination, to
dispel the elusive “ghosts” of tape
recording.

The first solution, pioneered by
Audio Devices and announced to the
trade last year, was the introduction
of a new tape formulation which is
highly impervious to print-through.
This Master Audiotape reduces print-
through by 8 db compared to ordinary
tape—making it entirely negligible to
even the most critical ear after years
of storage.

The second solution, first “unveiled”
at the Audio Show in New York, is
the new Audio “ECHORASER”—a
simple, inexpensive device which at-
taches to a tape recorder and removes
up to 9 db of print-through from any
recorded tape without affecting the
recorded signals. Mounted between
the supply reel and playback heads, it
automatically wipes ofl the echo while
the tape is being played back—adding
new brilliance and clarity and reduc-
ing background noise.

For complete information on this
new development, write to Dept. AA,
Audio Devices, Inc., 444 Madison
Avenue, New York 22, N. Y. Ask for
Bulletin 500. .

*one of a series
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fine sound
: begins!

Fine sound reproduction begins with
a good microphone. Resle micro-
phones bring out the best in your
recorder with unsurpassed quality
for clean, silky, uncolored, flat re-
sponse to 20,000 c/s.

Quality recording, broadcast or P.A,
uses require a Reslo Mark lll, Blast-
proof, fully shock mounted, triple
shielded for outdoor use, they can
be boom mounted without adaptors.
Exclusive ribbon permits near auto-
matic self-service replacement.
Reslo microphones are used by lead-
ing broadcast and recording firms.
Try one at our expense...see your

ERCONA

(electronics div.) dept. A-1

Complete data and price lists

for qualified respondents.
World's
Finest J

|16 West 46th St., New York 36
Circle 78A

THE
CASE
FOR

tape when Sonoramic
Eives you S0 many
exclusive extras—
brilliant reproduction,
permanent plastic
container, 3-way
indexing system

BETTER ...
SOUN

and V-slot salf
threading Selection
Finder reel,

LTS CORPORATION,
LODI, HEW JERSEY

Circle 788

Why settle for ordinary

R,+K R, 1+.9DF

Therefore FiR nmst equal TIDF
9R,+ KR 1+9DF
N, . 7 - 1 L]
Now if R,=9R, 0R, TTDF
Solving, X =
1 . _1-K
Wor alternatively DF = e

Since M disappears, the proportion of the
lead used for measurement is not signifi-
cant unless it were to be made zero or unity.

E

AUDIO ETC

(from page 14)

tising, that are now making up the bulk
of mass stereo publicity. The unpleasant-
ress extends into the component field,
which is not exactly lily white in these
respects though far better than the mass-
production area.

Nobody can hope to purify stereo adver-
tising and stereo equipment design to the
point of utter perfection and honesty. But
something had better be done towards at
least a thorough house cleaning, or stereo
really will be doomed.

Here, just to amuse you, are two ads I
copied down recently out of a swank maga-
zine. Just the words, not the fancy pic-
tures. One cost almost $500. The other
was $180. The pictures were pretty.

What struck me as interesting, though,
was the different approach of the copy
writers. One of them had this to say:

The voice of music, heard stereophoni-
cally, speaks of the sound of life, recreates
the original performance (gotta get that
in. . .), adds such dimension to pleasurc
that the simple act of listening is an
enobling experience.”

Somebody burnt a quart of midnight
oil on that one. Sounds awfully noble to
me, but it doesn’t tell anything about the
speaker separation. In fact it doesn’t tell
you anything at all of any practical use.
“Speaks of the sound of life,” my eye!
The sound of life, by the way, will cost
you 180 bucks.

The other ad, for a much more expensive
stereo console, was decidedly more to the
point and I commend both the writer and
the company, which happens to be Pilot.

“The new So-and-so, with its companion
model 180 speaker (straight to the essential
point, you see. . .) is a complete sterco-
phonic system of identifiable components—
the very same demanded for custom stereo
installations. Locate these instruments in
any room of your home, tune in an FM-
AM stereo broadcast, and. . . .”

Well, better leave it there. The rest is a
Lit sticky. Nevertheless, and in spite of a
bit of pardonable exaggeration, this ad is
what I call a reasonable one under the
circumstances, as is the equipment itself.
Maybe it isn’t what you would buy (and
your component system will be cheaper,
part for part) but it does have the es-
sentials and it lists them, part by part, in
the specs and the description. It will not
mislead the gullible public in any serious
way through it isn't exactly a thrift item.

If we could just get a bit more straight
honesty into stereo advertising and into
stereo building too, we would build up a
whale of a lot more confidence in a system
that is worth the confidence, Is it not? as
the French say. Or as we say—rightt X
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—CLASSIFIED—

Rates: 10¢ per word per Insertion for noncommercial
advertisements: 25¢ per word for commerclal adver-
tisements. Rates are net, and no discounts will be
allowed. Copy must be accompanied by remittamce In
foull, and mest reach the New York office by the
first of the month preceding the date of issve.

THE AUDIO EXCHANGE has the largest
selection of new and fully guaranteed used
equipment. Write for Trading Information
and unique Trade Back Plan, Audio Exchange.
Dept. AE, 153-21 Hillside Ave., Jamaica 32,
N. Y. AXtol 7-7577; 367 Mamaroneck Ave,
White Plains, N, Y., WH 8-3380; 836 Flat-
bush Ave, Brooklyn, N. Y., BUckminster
2-5300 ; 431 Plandome Rd, Manhasset, N, Y,,
MAnhasset 7-5737.

HIGH FIDELITY SPEAKERS REPAIRED
Amprite Speaker Service
70 Vesey St., New York 7, N. Y. BA 7-2580

ENJOY PLEASANT SURPRISES? Then
write us before you purchase any hi-fi. You'it
be glad you did. Unusual savings. Kay Elec-
tronics, 120 Liberty St., New York 6, N, Y.
EVergreen 4-6071.

WRITE for confidential money saving prices
on your Hi-Fidellty amplifiers, tuners, speak-
ers, tape recorders. Individual quotations
only ; no catalogs. Classified Hi-Fi Exchange,
AR, 2375 E. 65 St. Brooklyn 34, N. Y.

Trade for new-used AMPEX's, Grove Enter-
prises, Roslyn, Pa. TUrner T7-4277.

SAVE MONEY. Get our quotations before
you buy. Write to Dept. W. Professional HiFi,
Box 62, Canal Street Station. N. Y, 13,

SPEAKER CABINETS. Manufacturers
overrun—brand name enclosures, genuine
mahogany, completely finished. 50% off audio-
phile list. Write for detalls. Custom Craft,
P. O. Box 304, Jasper, Indiana.

RECORDS FROM YOUR FAVORITE
TAPES—Tape duplication, custom labels and
other services. Prices tailored to your specific
needs. Merle Enterprises, Box 145, Lombard,
Iinois.

BACK ISSUES of Aupi0, '52, *53, '64, '55,
Audiocraft, High Tidelity, Journal of Audio
Engineering Soclety. T. M. Olsen, 745 East
242nd St., Bronx 70, N. Y.

HAVE AMPEX ; WILL DUPLICATE. Bob's
Tape Service, 7909 Lazy Lane, Ft. Worth 18,
Texas.

COMPLETE set of Aupio (AUDIO ENGI-
NEBRING), May 1947 through December 1958.
Best offer over $75.00. A. Rebensburg, 1734
N. 49th St., Milwaukee 8, Wisconsin.

CROSSOVER NETWORK KITS. Write
Watson Industries, 110 Mildred Ave., Venice,
California.

FOR SALE: Four never-used Dyna Mark
111, 60-watt amplifiers and preamps. Profes-
sionally assembled and tested. Amplifiers
$80.00 each, preamps $37.00 each. Ray
Redden, 220 Cold Spring Road, Angwin, Cali-
fornia.

INDUCTORS for crossover networks. 118
types in stock. Send for brochure. C & M
Coils, 3016 Holmes Ave., N. W, Huntsville,
Alabama. =

UNUSUAL VALUES. Hi-Fi components.
tapes and tape recorders. Free catalogue A,
Stereo Center, 51 W. 35 St,, New York 1, N. Y.
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PROFESSIONAL
DIRECTORY

HIGH-FIDELITY HOUSE

Mest complete stock of Audio

components in the West

Phane: RYan 1-8171

536 S. Fair Osks, Pasadens 1, Calif.
Circle 79C

ST

Get more FM stations with the world’s most
powerful FM Yagi Antenna systems.

Send 25¢ for booklet “Theme And Varia.
tions™ ing FM Stetion

APPARATUS DEVELOPMENT CO.
Wethersfield 9, Connecticut
Circle 79D

no further . . . If you're
hing for hi-fi ings.
Write us your require-

Circle 79E

CANADA
High Fidelity Equipment
Complete Lines @& Complete Service

Hi-Fi Records — Components
and Accessories

LECTRO-VOoICE
SOUND SYSTEMS

126 DUNDAS ST. WEST, TORONTO, CANADA

Circle 79F

HIGH FID HEMNTS

E:j sounp

A20 W, Diyrgic 8ivd. - LA 15, Calif. - ®1 70217

Circle 79C

ITHPM INITIATES HI-FI CONSUMER
PROGRAM. A consumer program to gain
support for component hifh fidelity has
been_ initiated by the Institute of High
Fidelity Manufacturers. Known as the
Institute of High Fidelity, membership
in the program costs ten dollars yearly,
and entitles consumer members to a
monthly confidential news letter concern-
ing advance reports on product develop-
ment, engineering data, test analyses,
book reports, magazine digests, and the
like. Members also receive a test record
or test tape with a stated value of $9.75.
A six-month subscription is given to the
subscriber’s choice among a number of
hi-fl magazines, as well as a free copy of
a well-known hi-i book. The Institute
will also maintain a book-order depart-
ment which will sell books to members
at a 20 per cent discount. Charter sub.-
scribers will receive wall certificates and
lapel pins indicating their membership.
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qu /Vof%...

STEREO DISCS DEFINED. At long last
the engineering committee of the Record
Ind {atl of Ameri has
issued a definition of a “true” stereophonic
disc. Approved by the RIAA board of
directors, the definition states: "A true
stereophonic disc record has two distinct
orthogonal modulations derived from an
original live recording in which a mini-
mum of two separate channels were em-
ployed.” The RIAA has recommended that
all records conforming to this deflnition
be so identified on the label and container
Manufacturers have also been asked by
the RIAA to designate discs which are not
stereophonic as *“monophonic” or “mon-
aural.”

B.I.C. NET AT RECORD LEVEL. Pres-
ent rate of sales is highest in the history
of British Industries Corporation, accord-
ing to Leonard Carduner, president. Both
profits and sales for the first nine months
of 1958 hit new highs. Net earnings in the
period ending September 30 were $358,313,
or $1.22 per share. This compares with
$343,356, or $1.17 per share, for the same
period last year, based on present capital-
ization. Sales increased to $5,589,789 from
$5,045,613.

BIA PLANS STEREO STANDARDS.
Dr. W. R. G. Baker, engineerirg director
of the Electronics Industry Association,
has formed a stereophonic radio committee
within the EIA to develop a set of stand-
ards for broadcasting stereo sound. Pri-
mary function of the group will be to
establish a set of standards which, in the
opinion of the industry, as represented by
the EIA, represents the most economical
method of serving the American public,
according to Dr. Baker, He stated that the
system to be chosen must have three pri-
mary qualities, namely: It must be com-
patible so that sets can receive regular
FM programs as well as stereo broadcasts;
it must be easy for the public to buy, and
it must not be expensive.

¥M SET SALES ON UPGRADE. Re-
flecting the country’s expanding interest
in high fidelity music, sales of FM receiv-
ers will top half a million during 1958,
according to Ben Strouse, chairman of the
NAB FM Radio Committee. Addressing a
luncheon meeting in Washington, Mr,
Strouse pointed out that there are now 565
commercial FM stations on the air com-
pared with 533 last year. Largest builders
of FM receivers are Granco Products, Inc.,
of Long Island City, N. Y., and Zenith
Radlo Corporation, Chicago.

GLASER-STEERS EXPANDS. In order
to satisfy a need for larger quarters
brought on by growing public demand for
the GS-Seventy Seven high-fidelity record
changer, Glaser-8teers Corp., manufac-
turer, is expanding production by moving
into a new and larger plant at 155 Oraton
St., Newark, N. J. According to Julius
Glaser, president, the new facility will
provide an expanding laboratory for re-
search and development, a mechanized
assembly line and a larger quality control
department. In addition, the new plant
will include a modern finishing and paint-
ing department, as well as expanded ship-
ping and receiving facilities.

HI-¥I CONCERT. A "Live vs. Recorded”
concert will be given January 10 at New
York’s famous Carnegie Recital Hall
Sponsored by three companies in the high-
fidelity field—Acoustic Research, Dynakit,
and Concertapes-Concertdigsc—the program
will be presented by the noted Fine Arts
Quartet. Sound of the live instruments
will be instantaneously alternated with
reproduced sound from stereo tape. The
professional recording equipment and
techniques of Concertapes will be used to
make the tape, which will be reproduced
through two Dynakit preamplifiers and
Mark IIT amplifiers, and two Acoustic Re-
search AR-3 speaker systems. Tickets are
$1.05, and may be obtained directly or by
mail from the Carnegie Hall box office.
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we are ashamed

g Made in Fm‘lan
to mention the price!

New Coaxial 700 Series Mark 111

Some ers are ash d to
the price because it is so high . .. we hesitate
because it is so low! We know that most
Audiophiles feel they have to make a big in-
vestment to get a quality speaker. They spend
hours rcadinf claims that look impressive on
paper but fall down severcly when translated
mto actual performance. All we ask is that
you close your eyes and listen to the majesty
of sound that floats out of the R & A coaxial
phenomenon. Compare it with others. . . or
your present speaker. Your eyes will pop when
your dealer whispers the price to you—less
than the cost of 2 good seats at the Met !

8”, 107 and 127 Models—all with

Alcomax III Aniso-tropic Magnet sys-

tems of 12,000 Gauss Flux Densities,
Buy it . . . try it . . . we back claims with
a money back guarantee. At all hi-fi dealers.

ERCONA CORPORATION
(Electronics Div.)
16 W, 46 St., Dept. 10, New York 36, N.Y.
In Canada;: Astral Electric Co., Ltd.
44 Danforth Road, Toronto 13

Circle 79A

v
L8

MAGNETIZED P

Selence does mot know what effect magnetization has
on the eloctrical Impuises of the brain. BUT WE 0O
KNOW THAT MAGNETI2ATION OF YOUR RECORDING
HEAD WILL GIVE YOU A HI F1 “HEADACHE™.
That s why most recorder manufacturers recommend
periodic dcmagnetization of recording heads. Head
magnetization Is caused by many factors inherent
in normal recorder wse. It cawses high noise fcvel and
harmonic distortion and sometimes ruins precions
recordings. Use RDBINS HEAD DEMAGNETIZER HD-6
to get rid of these ‘‘hsadaches'’. At dealers every-
where. $10 List. Write for free accessories catalogee.

7a

INDUSTRIES CORP.
FLUSHING 54 - MNEW YORK
Circle 798
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From the files of the American Cancer Society

the incomparable _ .

Ferrograph ADVERTISING

e

Acoustic Research, Imc. .......... 4, S5
Qlcl[odeodéJctsCCompany o 6§

el adio Corp. ..... 5
tape recorders Altec Lansing Corporation ... 68
/;:merican Cs)ncelrtone aaapacaoRocooac ?g

Ferrograph Stereo equipment is de- pparatus Development Corporation ..
A s 8 N i I0C. o tiiiive s 76
signed to meet traditionally exacting high |[ Augio BSeites: Inc ~oooreene e 51
quality standards. Audiogersh COrp. ....ovveerveeeeennnn 6

Yes!
I had cancer

Two superb models are available: Barker Sales Company ...............

Bell Telephone Laboratories
Bradford Audio Corp. .
British Industries Corporation

facing p. 1, 3, 32, 33, 34

The Ferrograph Stereo 88 is designed
for both recording and playback of stereo
tapes. Professional quality twin-recording
amplifiers and playback pre-amplifiers

are inbuilt. Monaural recording/playback (| CBS-Hytron, A Division of Columbia

on both tracks is also possible. Clasaogsting System, Inc. o000l 18

{3 . .
MANY PEOPLE think cancer is
incurable. They’re wrong and 1
can prove it! So can 800,000

The Ferrograph Stereo 3§ is designed for other Americans like me.
the playback of stereo tapes and also
offers all the features monaurally of the
popular Ferrograph 3A Series. While it is
possible to employ auxiliary amplifiers, el S I 1

. Electro-Voice, Inc.
the Ferrograph “Stere-ad” unit offers the (| fiectro-voice' Sound Systems .

Durant Sound Company .............. 76 . .
Dynaco. InC. .....iviieviienioniinnns 67 ,“On a gray momning in No-
vember, 1942, a specialist con-

3 firmed the diagnosis of cancer

ultimate in matched amplifiers resulting

in superb stereo reproduction.

Conversion_kits to permit stereo replay are
now available in limited quantities to owners

of non-stereo tape recorders.

ERCONA CORPORATION

(Electronic Division)

16 W. 46 Street, Dept.9, New York 36,N.Y.

In Canada: Astral Electric Co. Ltd.
44 Danforth Road. Toronto 13

ADVANCE ORDERS

BOUND VOLUMES
1958 lIssues
Audio Magazine

Order Now*

LIMITED NUMBER
AVAILABLE

$10.00 EACH POSTPAID
U. S. DELIVERY ONLY

Send Order
and Remittance Today

Book Division
Radio Magazines, Inc.
P. O. Box 629
Mineola, N. Y.

%Delivery January 15, 1959

Ercona Corporation ..........

Ferrodynamics Corporation ........... 78
Ferrograph Stereo ........ . 80
Fisher Radio Corporation .. . 49

Frazier, International Electronics
Corporation
Fukuin Electric (Pioneer)

General Electric Company .... 37, 39,
Gotham Audio Sales Co.,
Grado Laboratories .. ..
Gray Manufacturing Co., In
Grommes, Division of Precision

Electronics, InC. ..........covovun.n 15

Harman-Kardon

Hartley Products Company
Heath Company
High Fidelity House ...

Institute of High Fidelity

Manufacturers, Inc. .............. .74
Jensen Manufacturing Company ....... 45
Key Electronics ..........¢c.c0uuuuunas 79
Kierulff Sound Corporation ............ 79

KLH Research & Development Corporation 66

Lansing. James B. Sound, Inc. . ..... 65
Leonard Radio, Inc. ................. 72
ORRadio Industries, Inc. ........... 12

Pickering & Company, Inc
Pilot Radio Corporation .
Professional Directory

Iy 0580000868 08000000500 000800 79
Radio Corporation of America . Cov. I
Radio Shack Corp. ....
Reslo .............
Robins Industries Corp. .
Rockbar Corporation

chober Oﬁan COMP. iiiiiin i 70
cott, H. H., Inc. ................... 61
Sherwood Electronic  Laboratories ..... 1
tromberg-Carison, A Division of

General Dynamics Corporation ....... 57
Tandberg of America, Inc. ........... 73
Thorens .........ivveeneennneeninen n
University Loudspeakers, Inc. .......... 13

80
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made by my family doctor. What
he had to say reassured me.

“He explained that, thanks to
my habit of having yearly check-
ups, my doctor had caught the
cancer in its early stage. It was
localized and it could be com-
pletely removed by surgery. So,
here I am as hale and hearty as
if I'd never had cancer!”

That was 15 years ago, when
only 1 out of 4 persons with can-
cer was being cured. Today,
thanks to improved methods of
treatment, and earlier diagnosis,
1 person in 3 is being saved.
And with present knowl-
edge, it can be 1 in 2, if every-
one observes two simple precau-
tions: Have a health checkup
annually. Keep alert for cancer’s
seven danger signals.

Progress in the American Can-
cer Society’s fight against cancer
depends on the dollars donated
for its broad, nation-wide pro-
gram of research, .education and
service to the stricken.

Help to swelltheranksof peo-
plesaved fromcancer. Fight Can-
cer with a Checkup and a Check.
Send a check now to “Cancer,”
care of your local post office.

AMERICAN
CANCER
SOCIETY
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A HYSTERISIS SYNCHRONOUS
TURNTABLE KIT FOR 4G

GRAY “:<" HSK-33 TURNTABLE KIT

Here’s an exciting project for anybody who wants professional
performance at a low kit cost. Gray engineering and custom mass
production techniques now make this wonderful value possible.
You’ll be pleasantly surprised at how easy it is to fully assemble
—and have ready for monaural or steree operation—this studio
designed turntable.

Also available at low cost . . . turntable bases in finished and kit form.

See and hear Gray high fidelity products at your favorite quality dealer.

our 67th year in communications. ..

Check these outstanding features,
they’re exclusive with Gray at this LOW price

Special hysterisis syn-
chronous motor pro-
vides constant speed i
and lowest wow, flut-
ter and rumble con- ||
tent.

L L LT T T

Heavy machine
ground 12%'' turn-
table platter with
micro polished %"
shaft rotates in a su-
per oilite bearing with il
noiseless nylon un- }§}
derfacing thereby }
guaranteeing free-
dom from vertical
movement...a stereo
prerequusne i
Ay e p——

D Customized sllp-l

proof, stretch - limited |}
composite belt offers J}
vibrationless Iinkl
between motor and ]

platter edge.
N R BN BN ED =S SN S .. ..

-----1---

-r
|
1

Shock-proof motor n
mount is adjustable in i
3 planes to compen-
sate for lifetime move- §
ment and wear.

N N =SS En B BS EN BN a

D Sturdy mounhng plate §
offers maximum

shielding. Easy Iol
level and center be-
cause it extends past i
the platter and motor
structure.

B I:l Micro precision parts ||
preiesfed for accuracy
in sub assemblies.

LT T T T 1T 1T T T T

D Assembly time 25 i
minutes or less with
simple tools. i
L----------J

1---

1
]
|
|
]
|
]
]
]
|
]

ol

Manujacturers of High Fidelity DIVISIOH

the world famous

Gray tone arm. DEPT.Al « 16 ARBOR STREET, HARTFORD 1, CONN.
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You may have been reading many controversial advertise-
ments as to the merits of various stereo cartridges. ..
namely, the magnetic version vs. the ceramic version.
Qualified claims are made by their manufacturers . . . and
most are accurate. But how a specific cartridge sounds in
. your stereo system is really the criterion. Let’s consider
the real facts:

prrmeenee e oo o002 Audio Engineers agree that magnetic
e DO s C 50D 0 O o : stereo cartridges are excellent, costly
...but burdened with hum. Tests prove that the new
Electro-Voice Magneramic cartridge is completely hum-
free. No motor or line hum can possibly be introduced to
mar soft record passages, because the Magneramic is non-
inductive.

: design of a pre-
- cision product, the less chance there is of manufacturing
defect. Magnetic. stereo cartridges are far more compli-
cated than the comparable Electro-Voice Magneramic
stereo cartridge. With E-V, you are assured years of
trouble-free, high fidelity stereo performance.

. When the Electro-Voice corps of
AT et . 60 engineers began intensive sci-
entific stereo studies, they had the choice of either design-
ing a magnetic or a ceramic cartridge. Knowing that two
of the most vital factors for true audio reproduction were
lack-of-hum and trouble-free performance, they took the
positive approach and produced a stereo cartridge incor-
porating simple elements permitting positive, stable con-
trol for uniform output.

And so, with the advent of stereo, Electro-Voice intro-
duced an entirely new concept in ceramic cartridges...a
true high-fidelity series. ..

21 MD with 0.7 Mil Diomond Stylus, net $19.50; 26 MDST Turnunder with 0.7 Mil
Diamond Stylus, ond 3-Mil Sapphire Stylus for 78 R.P.M.'s, net $22.50; 21 MS with 0.7
Mil Sapphire Styius, net $9.90; 26 MST Turnunder with 0.7 Mil Sapphire Stylus, and
3-Mil Sapphire Stylus for 78 R.P.M."s, net $12.90.

GOOD STEREO DEPENDS ON THESE VITAL FEATURES: FREQUENCY RESPONSE,
20-16,000 cps flot {Westrex 1A); ELEMENTS, 2 PZT Ceromic; CUTPUT YOLTS, 20 mv.
Nominol; COMPLIANCE, 2 x 10-6 <m/dyne; WEIGHT, 3.4 Grams; TRACKING FORCE,
4.6 Groms; CHANNEL SEPARATION, 25 db at 1 KC; MOUNTING, EIA (RETMA}
Stondard 1/27-7/16" Center; STYLUS, .7 Mil (Diamond or Sapphire); OUTPUT
TERMINALS, Standard .050 Connectars; IMPEDANCE OR LOAD, 22,000 ohm or higher
maognetic input.

See your High Fidelity Specialist or write Dept. AD-2

- EleélhoYores .

INC., BUCHANAN, MICHIGAN
Over Y Miilion In Use... ™
MORE THAN ALL OTHERS COMBINED
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