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as the
whisper
of a
butterfly's
wing...

because low noise and low hum are essential to hi-fi preamplifier performance, designers specify twin-triode

RCA-7025

The grace, lightness, and delicacy of the butterfly in flight seem to capture the mood of quietude so essential, so sought after by
designers and by devotees of high-fidelity music reproduction.

Developed for high-gain, resistance-coupled ‘‘preamp” applications, high-mu twin-triode RCA-7025 is specially controlled
for low noise and hum. A helical hairpin-type heater in each unit minimizes hum. In addition, RCA-7025 has an exceptionally
sturdy cage assembly featuring short, stiff stem leads, oversized side-rods and micas of special design to reduce noise and
microphonics.

You can fulfill the important requirements for a “quiet” preamplifier by designing around RCA-7025. Your RCA Field
Representative has full information. For Technical Data, writt RCA Commercial Engineering, Section [-91-D1.. Harrison,

New Jersey.

ANOTHER WAY RCA SERVES YOU THROUGH ELECTRONICS EAST: 744 Broad St.. Newark 2, New Jersey.
o HUmboldt 5-3900

o . MIDWEST: Suite 1154, Merchandise Mart Plaza,
{(*Ya2\ RADIO CORPORATION OF AMERICA Shicage S4. I, Wriitehall 4-2900
| | R R . WEST: 6355 East Washington Boulevard. Los
'@.: Electron Tube Division Harrison, N. J. Angeles 22, Calif.,, RAymond 3-8361

Rt

RCA TUBES FOR HI!-FI ALSO AVAILABLE AT YOUR RCA TUBE DISTRIBUTOR

WWW ammerceanadioRistery com
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Discover for yourself why Sherwood
is the most honored line of high fidel-
ity components in the field. Sherwood
Tuners (the first ever to achieve sensi-
tivity under 0.95 microvolts) feature:
Inter-Channe! Hush, a noise muting
system which makes FM tuning easier
than ever o FM Multiplex Qutput e
“Feather-Ray” Tuning Eye e Automatic
Frequency Control * Flywheel Tuning.
Combine these tuners with either of
Sherwood’s “mated” stereo amplifier
choices; 20420 watts or 36436
watts. And only Sherwood offers all
these features: Single/Dual Bass &
Treble Controls » Mid-Range Presence
Rise e Stereo-Mono Function Indicator
Lights e Phase-Reverse Switch o
Damping Factor selection. Sherwood
also offers either 36 or 60 watt mon-
aural amplifiers, FM Multiplex Adapters
and a complete decorator-styled line of
cabinetry and 3-way speaker systems—
The Finest in High Fidelity. Sherwood
Electronic Laboratories, Inc., 4300 N.
California Avenue, Chicago 18, lllinois.

Model S-5000. 20 4 20W Stereo Dual Amplifier —$189.50
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Model $-3000 II, FM Tyner—$105.50
TRy AT —
@ IR
——C era— -

Bt =

|

Model S-4400, Stereo Preamp. 4- 38W Amp. - $153.50
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Model §-2000 LI, FM-AM Tuner--$145.50
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Model S-1000 II, 38W Monaural Amplifier —$109 50

only for those who want the ullimate:

SIERE!

BURTON GROWNE ADVERTISING

P
For complete technical d

]

etails write Dept, A-9,
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NOT FOR EVERYONE

... perhaps for you

Tandberyg b

3-SPEED, 4-TRACK
RECORDER
STEREO|PLAYBACK

The Tandberg 5 is not cveryman’s
tape recorder. It is an instrument
built to incrediblv rigid standards of
perfection, designed to provide the
discriminating lListener with a life-
time of listening pleasure. To the
cducated car, the difference be-
tween Tandberg reproduction and
conventional rccorder playback is
immediately apparent.

Yet. the difference is subtle. It is rc-
flccted in shadings and nuances that
most recorders ignore. If your car is
finclv attuned to musical perfection
_if you relish the certainty that
vou own the finest . . . then the
Tandberg 5 will give vou more
pleasure-per-dollar than any other
tape recorder, anywherc.
See and hear the Tandberg 5 at your high
fidelity dealer. The instrument illustrated here
is the Tandberg Modei 5-2. Complete with two
TM-2 microphones for home stereophonic re-
cordings, input-output cords, reels and hand-

some Transport luggage case, $513.95. Other
Tandberg models from $249.50,

For full information, write Dept. AS.

T:lndbel'y of America, Inc.

8 Third Avenuve ° Pelham, New York

JOSEPH GIOVANELLI"

A Single Amplifier and Two Speakers

. I have a Bogen DB2ODE 20-watt ain-
| plifier and tiweo Jim Lansing D-1.23 16-0lm
spealers in reflex enclosures. My desird is
to hook up these speakers so thal I may
wxe a 3-position switch and play either one
or both as desired. The Bogen amplifier
Lhas commaon, 8-olon, and 16-0lin ontpul
{conections. T

il you please show e lhe proper
hookup to the amplificr when using both
spealers as mentioned? Earle B Wickhaw,
Blooniingdale, N. J,

A, Figure 1 shows a cireult which, when
constructed, will funetion as you desire. No
further explanation need he given.

|FM and lgnition Noise

Q. My FM aunteana picks up igniiion
noise from passing ears, presumably from

those whielt do not have suppressors. In
Leonverting from monophonic to stereo-
#3420 Neowleirk Adve., Brooklyn 2, N.|Y.

phowic sound I switched from a Pilot lo
an Eico FM tuner wilh no apparent change
in the reception of the ignition interference.

My antenna is a non-directional folded
dipole, mounted approrimately 52 feel
above my roof and about 43 fect above
ground level. It is set back about 40 feet
from the street. Lead-in wire is ticisted and
is aboul 4.5 feet long. The strength of the
received sigial scems to make little or no
difference, because it scems that the inten-
sity of the interference is about the same
on all stations. Can you offer any suyges-
tions as to what I can do about this prob-
lem? (. L. M¢Cain, Belmont, Calif.

A. The first thing which comes to mind
with regard to ignition noise is, “How
much signal strength is available at your
location 2 Tt signals are helow the limiter
thresholid, there is little vou ean do.

If, Tlowever, some of the noise is picked
up by the lead-in, you might be able to do
sometling after all. Replace your present
lead-in with 3o0-ohin shielded line. It is
similar in idea to two-conductor shielded

'||— > 16w TAP

16w TAP

8w TAP

POS 1 — A FEEDS A', B FEEDS B' (STEREQ)

POS 2— A FEEDS A', B' SILENT

POS 3—B FEEDS B', A' SILENT

POS 4 — A FEEDS B', B FEEDS A’ (STEREQ INVERTED)
POS 5— A FEEDS B', A’ SILENT

POS 6 —B FEEDS A', B' SILENT

POS 7 — A FEEDS A'
QS 8—B FEEDS A’

AND B*
AND B*

" Fig. 1.

WWW. atmeidsaatadioRhistery.com
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“Without reservation—we recommend the Garrard Changer
with the Pickering Fluxvalve Cartridge for stereo records.

We believe more Fluxvalves are in Garrard"cﬁénger‘s than in all other turntables and changers combined,”

o A O S

2 President, Pickering and Co. Inc.

| 4

James E. Fox

“We can readily
understand the
public confidence
in Garrard Changers
for Stereo,”
suys Mr. Jones I Foux,
Service Manager,
Pickering and Co. Ine.

“Qur own laboratory tests as well ¢
service records show that Garrard
Stanton chanpers are virtually trouble-free and
Stereo require no adjustment for perfect steres
e e reproduction with a Pickering cartridge. We thank Mr. Stanton and Mr. Fox for these personal
The design and precision mounting of g . - s d 4
Model 371 h ‘u_“,.,, Iehimer tone arm mike comments which explain why so many discriminating
Mounted in "‘,‘(':,‘T,ff’,:j;‘{jﬂ"}’,’f‘},'};lf vtithelt '{‘ff“e high fidelity enthusiasts are completely satisfied owners
Gantard -ard chanter in the development of Garrard Changers with Pickering Sterco Cartridges.
[l
Shell of all Piekering stereophonic and . N
‘ monophonic cartridges for many year: Today, more Garrard Changers are sold as components

for stereo than all other turntables and changers combined.

Jlere ure the reasons why Garrard Changers are
endorsed for stereo not only by Pickering, but by ,
all other manujacturers of fine stereo cartridges— For the best in Stereo. 0g
rlectro-Voice, Shure, General Electric, Fairehild, ete.
Vibration-free turntable.

¥ertical und laterat rumble completely inaudible, Wow

:nd flutter far below exacting “broadeast tolerance” standarcs.
Exclusive Aluminum tone arm precision-mounted at

engineering works for optimum tracking angle, perfect sound
reproduction.

Unrestricted choice of stereo cartridges—uny of them will

track at the manufieturer’s lightest specified weight.

Lecord handling gzentler than the surest human hand.

The important convenience of manual play plus completely
wutomatic operuation without compromise in performince. '
Thesearethe FACTS, no one can deny them with ] Send for Iree Gorrord Comporotor Guide.
authority—and they are backed by the 36 years of
experience that nave created Garrard's unique
reputation ferwasiurpassed quality.

Insist on a

THE WORLD'S FINEST!

YourNome
gAc‘dfess SR S = I
Ci Siote ____
i Mcil 1o Dept. GM-19 ot oddress below.

Sic There's a Garrard for every high fidelity system...all enginesred and wired for Stereo and Monaural records.

OO ncse S o N ™z o Yy, anr
—_— asngee o\ * 1IN changer Rl N, Tore Am A 3 Tomtable 5 T Mo Mayer
= .50 \\,Jf $50.50 N\ gap 80 3 819.50 ©7 smv00 St 3950

GARRARD SA-I.ES CORPORATION, Division of British Industries Cerporation, PORT WASHINGTON, N. V.
Conodian Inquiries fo Chas. W. Peintor, Lid., § Aldaa Ave., Toronto
Verritories other than U.S.A. and Coneda 1o Gorrord Engineering & Mig. Ce., Lid., Swindoa, Wilts,, Englond
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Yes, AUDIO is publishing a cookbook—
not that we intend to extend the subject
of gastronomy to include recipes in fu-
ture pages of AUDIO.

You may ask...why?

And we would answer—Simply because
we feel that people who read AUDIO,
and enjoy the finest quality music repro-
duction also enjoy really good food on
their tables.

Your next question may be...Is it a dif-
ferent kind of cookbook?

Of course our reply would be—Yes! Oh,
it doesn’t have a revolutionary format
and it appears to look like any ordinary
cookbook. But, the secret of its goodness
is the recipes that fill its 148 pages...
recipes responsible for the heart warm-
ing, flavorsome, homespun aromas expe-
rienced only in the kitchen of an Adiron-
dack country home.

The name of the book is PLACID
EATING, and it is chock full of palate-
tempting recipes compiled by Climena
M. Wikoff, owner of the Mirror Lake Inn
...at (you guessed it) Lake Placid, New
York.

Actually, the first edition (now out of
print) was discovered by Mr. AUDIO
(C. G. McProud) durirg Lis stay at Mrs.
Wikoff’s Mirror Lake Inn, where, in Mr.
McProud’s own words—*...every meal is
so tasty that eating becomes a real joy,
where each night’s dessert excels the one
from the night before, where one has to

ORDER TODAY...$3.95

You
Say
AUDIO

s
Publishing
A
Cookhook ?

push himself away from the table before
upsetting the. daily calorie count.”

Here is a cookbook that will enable you
to recreate in your own homes superb
dishes experienced only at the Mirror
Lake Inn—dishes like Lake Trout Baked
In Wine and Adirondack Apple Pie, rec-
ipes for which are reproduced below—

LAKE TROUT BAKED IN WHITE WINE

Remove heads and tails from a 2-pound fish. Split open down
back and rinse well. Remove backbone and rub inside with lemon,
salt, pepper and thyme to. taste. Knead 1 tablespoon of butter
and anchovy paste the size of a large pea; placing mixture inside
fish. Place fish in a greased baking pan and cover with 2 cup
of white wine. Bake 25 to 30 minutes in moderate oven, 350
degrees. Baste frequently. Garnish with pamsley and lemon
and serve with plain boiled potatoes,

ADIRONDACK APPLE PIE
3 thsps. white corn syrup(
6 to B tart apples, thinly
sliced
pastry

1 ¢ suga
2 tbsps. sifted flour
14 tsp. grated nutmeg
Y2 c. orange juice
¥4 c. melted butter
Mix together the sugar, flour, nutmeg, orange juice, comn
syrup and melted butter. Add the sliced apples and mix thorough-
ly. Butter a pie pan heavily before putting in your pastry. Fill the
pie shell with the apple mixture and make pastry strips for! the
top which should be dipped in melted butter before putting on
the pie. Bake in 400 degree oven for 15 minutes: reduce heat to
250 degrees and hake 35 to 40 minutes longer.

This colorful book, plastic bound for easy
handling, will contribute many wonder-
ful adventures in food for everyone iin
the family. Order a copy today, the Lady-
of-the-house will adore you for it. Inci-
dentally...it makes a wonderful gift for
anyone. PLACID EATING, 152 pages,
Plastic Bound: $3.95.

WWW. atmeidsaatadiohistery.com

line such as that used with low-impedance
balaneed tines. Do not use ordinary eable,
since the capacitance will not be correet.
The two leads of the line are connected to
the input terminals of the FM set, and the
shield is grounded to a radiator or water-
pipe.

If vou still have excessive noise pickup,
ou will then need to do one of three
things: 1) Use an antenna having higher
gain; 2) use an FM receiver having a lower
limiter threshold; or 3) mount the antenna
even higher than it now is. You may have
to resort to a combination of all three possi-
bilities.

Two Amplifiers and Two Speakers

Q. My problem, simply staled, is the fol-
lowing: I have tlwo amplifiers and two
speakers. I should like to build a swilehing
unit enabling me to use amplifier 1 with
speaker A, speaker B or both; also, No. 2
with either or both. If possible, I would like
to be able 1o use amplifier No. 1 with one
speaker and simultaneously, amplifier No.
2 with the other for my stereophonic sound
system. The impedance of both spealers is
16 ohms. Both amplifiers are equipped with

4-, 8, and 16-ohm outputs. Martin 8.
Lubell. Pitisburgh, Pa.
A. Figure 2 meets your requirements,

with one addition. I provided a stereo
normal, and a stereo-inverted position, so
that the speakers may be reversed with
regard to the amplifier to which they are
connected. The diagram will make this ar-
rangement clearer. Switeh positions are
clearly identified as to funetion.

The 70-Volt Line

Q. What are the advantages of a 70-volt
system? In raet, what is a 70-volt system?
I understand that extra long lines can be
used bui I believe a matching transformer
ix required at the speaker end of the lhine.
Will this transformer degrade the per-
formance of the suystem? IWhat if the
speaker end of the line uses a crossover
network? What are the disadvantages of
the system? Does the 70-volt line need
heavy wires {o carry the voltage? James C.
Valestin, St. Louis, 3Mo.

A. A 70-volt line is primarily intended
for publie address work. It would have no
applieation in the home uuless the lines
running to the speaker were very long. This

(Continued on page 95

X
=4

Fig. 2.

AMP
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NEW SOUND EXCITEMENT
FOR THE HI-FI STEREO AGE!

Never before, so many quality features in
loudspeakers — yet priced for the modest
budget! ¢ Dual cones for breathtaking wire

HEAVY DUTY
CAST ALUMINUM GIRDER
CONSTRUCTION

MAGNET ASSEMBLY .
WEIGHT 61.5 0Z. .

TWIN VOICE COILS

DUAL CONES

NEW! LORENZ S-1288

Value-packed basic 12" loudsp
liant monaural. Twin voice coil
one speaker! Frequency response: 18 to 15,000 cps.
weight: 61.5 oz. Power rating: 30 watts peak.

mate ¢ For stereo
in matched pairs.

1

2,000 to 18,000
Power rating: 2 watts peak. The perfect mqtsg

range performance! » Twin voice coils in 12"
loudspeakers with flexible impedances of 4,
8 or 16 ohms, enabling you to select the
impedance you require * Non-resonant cast
aluminum girder constructed frames! ¢ Fully
tropicalized for finest operation in any cli-

or monaural — singly or

NEW! Lorenz $-1288 |l

Consists of Lorenz 5-1288
with twin tweeters on rigid
metal bracket and high pass
crossover. Dual cones and
voice coils with 4, 8 or 16
ohm impedances. Frequency
response: 18 to 18,000,
Power rating: 35 watts peak.
A system in itself!  $67.50

NEW! Lorenz S-888

Spacious sound with real
economy! Outstanding 87
speaker with dual cones and
high efficiency 8 ohm voice
coil. Frequency response:
30 to 14,500 cps. Power
rating: 18 watts peak. Mag:
net assembly weight, 28.

oz. $21.50

NEW! Lorenz $-388

Armored horn-type 215”
tweeter with plastic cone for
120-degree high frequency
sound dispersion. New fer-
rite magnet hermetically
sealed. Frequency response:
cps. Impedance: 5.5 ohms.

s for Lorenz 12”or 8” speakers. $8
} &, HP-1 High Pass Crossover
. . 32 Crosses over at 2,000 cps at
eaker v«étth dual cones — for stereo or bril- : @; rate of 3 gb per octage -
s provide impi bsf 41 feeds highs to tweeters,
A 4, 8 and 16 ohm il Sl S 3// lows to gwooft-zr. Extends
: speaker system range to

Magné} assembly

$44.50

' limit of audibility. For use

' E with 2 or 3 way systems. $4.95

NEW! OMEGA I

Completely finished on four sides for
use horizontally or vertically. Inside, a
full spectrum Lorenz 127 speaker, two
tweeters and high pass crossover, o
18-18,000 cps. « 16 ohms. « 40 watts
peak. « 27” x 143%4” x 1112”, « 46 Ibs,

At Righ Fidelity Dealers Everywhere.

[ 4

NEW!
; L+ KAL

§

~AUDETTE

Compact for bookshelf or table — or at-
tach brass legs for consolette. Houses
superb Lorenz 8” woofer, tweeter ard
crossover, « 35-17,000 cps. « 8 ghms.
* 18 watts peak. « 117 x 233" x 10”.
* 16 Ibs.

Brown or Blond Leatherette
Matching Brass Legs

¥

NEW! AUDETTE I
Blg performance In small space! Use
singly or palr for stereo. Completely
finished on four sides for use hori-
zontally or vertically. Features Lorenz
8” woofer with matching tweeter and
crossover. < 30-17,500 cps. « 8 ghms
« 18 watts peak. < 11”7 x 233~ x 10”
20 Ibs.

Unfinlshed Birch
Assorted Finished Woods
Matching Brass Legs

FREE Catalog—Write Dept. A

PRODUCTS, Ltd. 514 Broadway, New York 12, N. Y. « WOrth 6-0800
Exclusive U. S. Distributors for Lorenz High Fidelity Loudspeakers

AUDIO e

SEPTEMBER, 1959
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NEW! AUDETTE SR.

Infinlte baffle construction for
“big system’' performance. Com.
plete with 47 legs. Houses fa-
mous Lorenz 87 woofer and
tweeter with crossover, « 30.
17,500 cps. « 8 ohms. « 20
watts peak. « 22147 x 2215~
X 1012”7, « 37 |bs.

Satin Mahogany ...,

Blond or Walnut
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Tung-Sol audio tubes
dynamically balanced
and twin-packed
in matched pairs
by the manufacturer

588] For' service in

amplifiers of up to 50
watts.

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 watts.

Now you can come as close to
faultless sound reproduc-
tion as the design and circuitry
of your hi-fi equipment will
permit. Tung-Sol 5881 and 6550
beam-power amplifier tubes are
dynamically balanced and fac-
tory-matched to very tight per-
formance limits to help you
achieve lowest distortion at all
volume levels.

Use of Tung-Sol 5881 and
6550 tubes has long been asso-
ciated with amplifiers of the
very finest design. These tubes
have always been produced to
closest possible tolerances with
cathode current ranges held to
an absolute minimum.

Now, in twin-packed pairs,
they assure the hi-fi enthusiast
and the commercial sound en-
gineer of replacement tubes that
will provide new standards of
performance —a feature of
special importance with the
newest amplifiers and loud-
speakers, particularly binaural
sound equipment. See your
parts supplier.

Tung-Sol Electric Inc.,
Newark 4, New Jersey.

%TUNG-SOL

6

Note. Many of you have asked why this
column has not appeared more frequently.
The answer lies in the fact that I have not

received sufficient material to make this
column a more frequent feature.

For the benefit of new readers, T wish
to mention that this column is devoted)| to
the spreading of ideas which can help he
experimenter. Many of you have been fa ed
with  problems and  found solutions rfo
them. It is more than likely that thexse
problems and their solutions will be of gen-
eral interest to many readers. This colhmn
offers the place whercin these ideas can be
made available to those who can benefil
from them. After all, it is only by shaiing
experience and information that banks| of
knowledge are built. It is, in fact, onel of
the important weans by which civilization,
as we know it, has been brought abolu‘.}

This column is actually an extension of
my other column, AupvlocuiNic. In that
column, a reader's personal problem with
an ‘mproperly aligned tuner, for cwvample,
is translated into a problem of inferest to
many. In that column, I make an cffort to
solve the particular problem under discus-
sion, whereas, in this one the reader sub-
mits problems and their solutions. By these
two columns we have a means for relieving
the caxperimenter of the need 1o break
ground on his own which has been broken
by others prior to Iis coming wpon ithe
problem. Ilis mind is then free to wmove
onto other erperimenting in which he) in
turn, may conte up against a problem which
he may solve. His problem may then tery
well be of interest to the rest of us, re-
lieving us of the nced to do the same 11'9)'1.:.
This ix the manner by which this banlk of
knowledge mentioned can build up.

The following is a typical solution to a
problem. Mr. Cote was confronted with the
need for considerable inductances so that
he could test the performances of speakers
and ecrossover networks. ds yowll see. he
made one induetance serve as many indue
tances,

Test Inductance for Crossover Neiw?rks

Crossover networks, the low impedduee
networks loeated between the loudspeaker
voive ¢oil and the amplifiers output-trans-
former secondary, are attenuation networks
affected by the impedanee of the loud
speaker, In turn. the impedance of the
londspeaker is affected by the type of cabi-
net or enclosure in whiell it ix housed. Thus,
the impedanee of the same loudspeaker will
be affected if it is mounted in an infinite

* 2420 Newkirk dve.. Brooklyn 3. N. Y.

WWW ammerceanadioRistery com

baffle. o reflex cabinet, a labyrinth, or a
plain soapbox, varying with each enclosure.

This is one of the muny intangibles
which must be taken into consideration if
optimum results are to be obtained. To
cope with this problem, the following var-
iable inductance may he of some use in
dealing witlh homemade cabinets of no spe-
cifie design, in a non-technical and prae-
tical manner.

Materials Needed.

3 Ibs, of No 16 guage enamelled copper

wire.
Wood winding form.

Multi-contact switeh (Mallory 3111705,

1 I
/4" HOLE L

!
Nl

Winding Form. A picce of hroom handle
1 inch in diameter and 2 inches long wil
do nicely it it is accurately eut to size.
A 4 ineh hole is drilled in the center from
one end to the other, (Fiu. 1

T

& O~ V4 HOLE

i

Sides of Winding Form. Cut two picees
of Ye-inch plyvwood 4 inches square (ic.,
4 inches on all sides) and drill a Y -ineh
hole at dead center of hoth pieces. (Fin. 2

e

Fig. 2

BASE
Fig. 3

Clamp these two pieces in o vise, and
with o hacksaw eut five slits in each of three
sides in a radiating pattern ending close to

(Continued on page 92)
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Eaty-To -build,

HEATHKIT

« style
« performance
« quality

MONAURAL-STEREO PREAMPLIFIER
KIT (Two Channel Mixer)

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

MODEL C-SP-1 (converts SP-1 to SP-2) $21.95
Shpg. Wt. 5 lbs.

Special “building block™ design allows vou to
purchase instrument in monaural version and add
stereo or sccond channel later if desired. The SP-1
monaural preampliticr features six separate inputs
with 4 input level controls. A function sclector
switch on the SP-2 provides two channel mixing.
A 20’ remote balance control is provided.

N St W% F

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER KIT

MODEL PT-1 $899s

The 10-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning meter operatzs on both AM and FM while
a 3-position switch selects meter functions without
disturbing stereo 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 ease of construction. Shpg. Wt.
20 ibs.

AUDIO e SEPTEMBER, 1959
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STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $14995

Srpa. Wt. 162 Ibs.

MODEL SC-1 (speaker enclosure) $399s each

Shpg. Wt. 42 b

Superbly designed cabinetry to house your complete stereco system.
Delivered with pre-cut panels to fit Heathkit AM-EM tuner (PT-1),
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank
pancls also supplied to cut out for any other equipment you may now
own. Adequate space also provided tor tape deck. speakers, record
storage and amplifiers. Speaker wings will hold Heathkit SS-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

”@bsid/ary of Daystrom, Inc.

HIGH FIDELITY
RECORD CHANGER KIT

MODEL RP-3 $6 495

Turntable quality with fully automatic

features! A unique “turntable pause” allows
record to fall gently into place while turntablz is stopped. The tonce
arm engages the motionless record, and a friction clutch assures
smooth start. Automatic speed selector plays mixed 33'; and 43
RPM records regardless of sequence. Four speeds available: 16, 331;
45 and 78 RPM. Changer complete with GE-VR-I1 cartridge with
diamond LP and sapphire 78 stylus, changer base, stylus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 lbs.

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

A real work horse packed with top quality |
features, this hi-fi amplifier represents a
recmarkable value at Iess than a dollar per o
watt.  Full audio output at maximum &
damping is a true 55 watts from 20 CPS bJ
10 20 ke with less than 2% total harmonic MODEL W7-M $5495
distortion throughout the entire range.
Featuring famous **bas-bal’ circuit, push-
pull EL34 tubes and new modern styling.
Shpg. Wt. 28 Ibs.
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NEW-

NOTE THESE OUTSTANDING SPECIFICATIONS: Power Output:
14 watls. Hi-Fi; 12 watts, Professional; 16 watts. Utility. Power Response:
4+ 1db from20cps 1020 ke at 14 watts output. Total Harmonic Distortion:
less than 2%. 30 cps to 15 ke at 14 watts output. lnsermoduiation Distor-
tion: less than 1% at 16 watts output using 60 cos and 6 ke signal mixed 4:1
Hum and Noise: mag. phono input, 47 db below 14 watts; tuner and crystal
phono, 63 db below 14 watls.

14-WATT HI-Fl ECONOMY AMPLIFIER KIT
MODEL EA-3 $2995

From HEATHKIT audio labs comes an exciting new kit . . . New
Styling, New Features, Brilliant Performance! Designed to function
as the “heart’” of your hi-fi system. the EA-3 combines the pre-
amplifier and amplifier into one compact package. Providing a full
14 watts of high fidelity power. more than adequate for operating the
average system, the EA-3 provides all the controls necessary for
precisc blending of musical reproduction to your individual taste
Clearly marked controls give vou finger-tip command of bass and
treble “boost™ and “cut’ action, switch sclection of three separate
inputs, “‘on-off”” and volume control. A hum balance control is also
provided. The convenient ncon pilot light on the front puancl shows
when instrument is on. Styled to blend harmoniously into any room
surroundings. the handsome cover is of black vinyl coated steel with
gold design and features the new “‘eyebrow” effect over the front panel
to match the other new Heathkit hi-fi instruments. The panel is satin
black with brush-gold trim strip. while the control knobs are black
with gold inserts. Shpg. Wt. 15 Ibs.

All the eouﬂmts you need t master’ a complete high fi
are incorporated in this versatile instrument.
seeqed rp each jith level control. Pr

MODEL TR-1A: Monophonic half-track reccrd/play-
back with fast forward and rewind $
functions. Shpg. Wt. 24 Ibs,

MODEL TR-1AH: Hal{f-track monophonic and stereo
record /playback with fast forward

and rewind functions. $1 4995
Shpg. Wt. 35 Ibs.

MODEL TR-1AQ: Quarter-track monophonic and
tereo wnth record /playback fast forward and rewind

S W 35 los. $14995

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Offering complete versatility, the model TR-1A series tape recorders
enable you to plan vour hi-fi system to include the functions you want.
Buy the new half-track (TR-1AH) or quarter-track (TR-1AQ) versions
which record and playbuck stereo and monophonic programming,
or the half-track monophonic record-playback version (TR-1A).

Precision parts hold flutter and wow to less than 0.35%,. Four-pole,
fan cooled motor. One control lever selects all tape handling functions.
Each tape preamplifier features NARTB playback equalization, sepa-
rate record and playback gain controls, cathode follower output,
mike or line input, and two circuit boards for easy construction and
high stability. Complete instructions guide assembly.

MODEL FM-4
$3495

{with cabinet}

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

Designed especially for high fidelity applications
this AM tuner will give you reception close to
FM. A speccial detector is incorporated and the
IF circuits are “‘broadbanded” for low signal
distortion. Sensitivity and selectivity are excellent
and quiet performance is assured by a high
signal-to-noisc ratio. All tunable components
are prealigned before shipment. Your “*best buy™
in an AM tuner. Shpg. Wt. 9 lbs.

w )
HIGH FIDELITY FM TUNER KIT (FM-4)

The ali new model FM-4 incorporates the latest
advancement in circuit design. Features include
better than 2.5 microvolt sensitivity for 20 db
of quieting, automatic frequency control (afc)
with defeat switch, flywheel tuning and prewired,
prealigned and pretested tuning unit. Predligned
IF transformers and prewired tuning unit assure
easy assembly with no further need of alignment
after unit is completed. The five tube circuit fea-
tures a generous power supply utilizing a silicon
diode rectifier. Shpg. Wt. § lbs.

“UNIVERSAL' 12 WATT
HIGH FIDELITY AMPLIFIER KIT
MODEL UA-1 $2195

Ideal for stereo or monaural applications, this
12:watt power package features less than 29,
total harmonic distortion throughout the entire
audio range (30to 15,000 CPS) at full 12-watt
output. Use with preamplifier models WA-P2
or SP-1 & 2. Taps for 4, 8 and .16 ohm specakers.
Shpg. Wt. 13 lbs.

HEATHKIT

YOU'RE NEVER OUT OF DATE
WITH HEATHKITS

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

your hi-fi as your budget permits . . . and, if you like,
spread the payments over easy monthly Instaliments
with the Heath Time Payment Plan.

AUDIO e SEPTEMBER, 1959
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CONTEMPORARY
Mode! CE-1B Birch
Model CE-1M Mahogany

* No Woodworking Experience
Required For Construction.

* All Parts Precut & Predrilled
For Ease of Assembly.

TRADITIONAL
Model CE-1T Mahogany mahogany suitable for the finish of your choice.

* Maximum Overall Dimensions:
18" W.x24"H. x35%" D.

M A AR R R R R T J I SPUp A

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

Putting together sour own Heathkit can be one of the most
exciting hobbies rou ever enjoyed. Simple step-by-step in-
slructions and large pictorial diagrams show you where
every parl goes. You can’t possibly go wrong. No previous
electronic or kit building experience is required. You'll
fearn a lot about your equipment as you build it, and, of
coutse, you will experience the pride and satisfaction of
having done it yourself.

DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 $2&95

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. 1 Ib.

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

The SS-1B employs a 15" woofer and super
tweeter 1o 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
34" vencer-surfaced plywood suitable for light
or dark finish. Shpg. Wt. 80 Ibs.

T T

MODEL SS-1B
$QQos

“do-it-yourself’

CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4.395 .,

Control your complete home hi-fi system right from
your casy chair with this handsome chairside on-
closure in cither traditional or contemporary mod-
cls. It is designed (o 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 fitin the space provided.
Well ventilated space is provided in the rear of the
enclosure for any of the Heathkit amplitiers de-
signed to operate with the WA-P2. The tilt-out
shelf can be tnstalled on cither 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 casy assembly. The con-
temporary cabinet is available in cither mahogany
or birch, and the traditional cabinct is available in

All hardware supplicd. Shpg. Wt. 46 Ibs.

“*‘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
woofer and a compression-type tweeter (o
cover the frequency range of 50 (o 12,600
CPS. Crossover circuit is built
in with balance control. Im-
pedance is 16 ohms. Power rat-
ing 25 watts. Tweeter horn ro-
tates so that the spedker may
be used in either an upright or
horizontal position. Cabinet is
gt made of veneer-surfuced fur-
- RN g niture-grade plywood suitable
b for tight or dark finish. All wood

parts arc precut and predrilled
MODEL SS-2 $3995 - for” easy arx)sscx11bly. Sll)mg. Wi.
Legs: No. 91-26 Shpg. Wt. 3 Ib. $4.95 26 Ihs.

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 exponential horn
with high frequency driver. The special
crossover network is built in. Covers
25 t0 20.000 CPS within + 5 db. Power
rating 50 watts. Cabinct is constructed
of 3" vencer-surfaced plywood in
cither African mahogany or white
birch suitable for the finish of your
choice. All parts arc precut and pre-
drilled for casy assembly. Shpg. Wi,
195 Ibs.

COMPANY - BENTON HARBOR 25, MICH.

pioneer in

U a sgbs/diary of Daystrom. Inc.

O Please send the Free Heathkit catalc

electronics

Enclosed find $..... .. name
Please enclose postage
for parcel post—express
?rders are ‘smppedl de-
ivery charges ceollect.
All prices F.O.B. Benton address
Harbor, Mich. A 20% de-
posit is required on all
C.0.D. orders. Prices X
subject to change with-  City & state
out notice.

SEND FOR FREE CATALOG

Describing over 100 easy-to-build
kits in hi-fl, test, marine and ham
radio fields. Also contains coms
plete specifications ‘and - sche-

QUANTITY ITEM MODEL NO. PRICE

matics.
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The frame grid is the closest
approach to the ideal “Phys-
icist’s grid”’—electrical char-
acteristics but no physical
dimensions. It results in:  higher
transconductance per milliampere
e tighter G, and plate current tol-
erance ¢ low transit time ¢ low ca-
pacitances ¢ lower microphonics ¢
rugged construction

AMPEREX FRAME GRID
The grid-to-cathode spacing toter-
ance is determined by the carefully
controlled diameter of grid support
H rods {centerless ground) and by
tframe crossbraces between these
rods. Extremely fine grid wire elim.
inates the “island effect” usually
encountered in conventional tubes
wnth_equally close grid-to-cathode
spacing. Rigid support of fine wires
reduces mechanical resonance and
microphonics in the grid

CONVENTIONAL GRID

Grid-to-cathode spacing tolerance
= depends on accuracy of grid dimen.
ston, obtained by stretching on a
mandrel, and on tolerances of hotes
n top and bottom mica rod supports
Diameter of grid wire must be large
enough to be self-supporting.

=
=
e
=

g

For additional data write to
Semiconductor and Special Tube Division
Amperex Electronic Corporation

230 Duffy Ave.,

Hicksville, Long Island, N. Y.

In Canada:

Rogers Electronic Tubes & Components,
116 Vanderhoof Avenue, Toronto 17, Ontario

ask Amperex

about applications assistance on IraLne
grid tubes for TV and FM tuners, and
on reliable premium quality (PQ) tubes
for industrial and military applications

WWW. aknefrieainiadiahigstory. com

LETTERS

Doppler Effect Dissension
SIK:

With referenee to Miss Reftinger's ar-
ticle “Loudspeaker distortion due to the
Doppler effeet,” we wish to disagree.

To quote the author, “The Doppler effect

. is eharacterized by a chimge in sound
pitech due to the relative motion of the
source and the observer.” Using Fig. 1, a
16-inch speaker at 22 eps with a cone
travel of 1 inch, we came up with a for-
ward piston velocity of slightly over 1
mile per hour. The Doppler effect at this
veloeity can easily be checked by walking
toward a sound source at w speed of 1
m.p.h.

Miss Rettinger's method of checking her
results by an A-B test is, in our opinion,
worthless. The individual difference be-
tween speaker A (full-range single-speaker
system) and speaker B (three-way speaker
system) is by far wore than the supposed
difference caused hy the Doppler effect.
The only way aetually to test the theory
by ear would he to feed a 40-¢ps sine wave
and @ 10,000-ke sine wave into the same
speaker with a filter that could be switched
in to cut out the low frequency., We have
tried this and have found the difference
to he unnoticeable.

L. . DALESSANDRO anul
1LArRRY S. RoGers 11,

1602-5 ATW Det.,
APO 125,
New York, N, Y.

Stereo Miking
SIR:

This is in partial reply to a letter from
Mr. Morris in your August, 1959, issue. He
notes the lack of information on sterco
microphone placement or “miking.”” Miking
and mixing are, as he suggests, the sccret
to all recording success. I agree with you
that £50.000 is very inexpensive indeed for
a manual on the topic.

Mr. Morris may find the literature on
monoplionic miking nseful. Over a number
of vears. I have colleeted information on

this fiekl. Below are listed the books,
papers. and manuals T have found most
Lelptul.

1. Bernhart, José, Traité de Prise de Son,
Editions Evrolles, Paris, 1949 (in French).
This ix the only definitive work T know of.
Definite instructions are given tor all sorts
of miking situations. The point of view is
that bheiug rtecognized hy an inereasing
number of swdio engincers: the esthetic
expericuce that is music depends on ereat-
ing within the listener a more or less well-
defined sequence of emotional states. Since
the psvebological set of the listemer at
home differs from that in the concert hall,
there is no reason to suppose that physieal
filelity is necessary or even desirable. The
correct miking is that which delivers the
proper packaged emotion to the customer.
(Thanks to BEd Uecke of Capitol Records
for the last phrase.)

2. Berndt-Bach, Inc.. Hollywood, Calif,,
How to Use Your Cindé-Toice, Oct. 1954,
This brochure is written from the point of
view of motion picture technique, and many
typical situations are illustrated.
(continued on page 98)
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The First Book of its Kind—No Other Like It!

k* y jl*‘“

(M-

L L

The publishers of AUDIO invite you to purchase—at a prepublication saving —the completely new

SOUND in the THEATRE oo

THE BOOK

othing like SOUND in the THEATRE
has ever been published. It is the first
book to set forth in authoritative detail what
you can do with sound by electronic control,
and how to do it whenever the source (singer,
musician. speaker, etc.) and the audience are
present together. The book develops the re-
quirements for electronic sound control from
the necessities ot the performance, the char-
acteristics of the audience (hearing and psy-
choacoustics), and the way sound is modified
by cnvironment. hall, and scenery. Sound
sources are considered for their susceptibility
of control and necd for it, and the many tech-
niques for applying electronic sound control
are described and illustrated in thirty-two spe-
cific problems. From these problems are de-

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

of sound and speech.

TO BE PUBLISHED AT $10.00

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

THE AUTHCRS

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

HAROLD BURRIS-MEYER has written Scenery for the The-
atre, the standard text on the subject, and Theafres and

Name

Auditoriums, both done with Edward C. Cole. He also
wrote Acoustics for the Architect with Lewis S. Good-
friend. Presently an acoustical consultant to the Depart-
ment of Defense, he is a fellow and past counselior of
the Acoustical Society of America; fellow of the Audic
Engineering Society, Senior Member of the IRE, and mem-
ber of the American Physical Society, The American Insti-
tute of Physics and the American Educational Theater
Association.

VINCENT MALLORY is presently chief of the General
Equipment Branch of the Missile Guidance Division in
the Naval Ordnance. His background in acoustics dates
back to his days as an engineering student at the Uni-
versity of Pittsburgh, He first employed sound control in
the legitimate theatre in GRAND STREET FOLLIES of 1928
at the Booth Theatre. He has served as consultant in open-
air sound control for the New York City Department of
Parks. He has extensive experience in manufacturing hav-
ing served as chief engineer with many fine companies.
He is a fellow of the Acoustical Society of America and
a member of the American Institute of Physics.

This prepublication scving certificate is worth $2.25

RADIO Magazines, Inc., Dept. S99

Post Ofice Box 629 Mineola, New York

T am enziosirg my remittance for $7.75, special prepublication price.
Send my copy of SOUND in the THEATRE postpaid.

(No C.Q.D,, all books sent postpaid in U.S.A. and possessions,
Canada. and 3exico. Add &0c for Foreign orders.)

Address

Zone_._State

City

WAMAL aaaricancadiahiatan, com

_ THs offer expires October 15, 1959.
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1. MUSICAL JAUNDICE

Following hard on the heels of last
month's installment, this postseript is being
written back home—I am returned to audio-
land and the ‘normal” world (for me) of
records, hi fi, sterco and all the rest. It
was a good break, my expedition to the
Sewanee Summer Musie Center in Tennes-
sec; it gave me a big, new appreciation of
living musie in the process of being put
together for live performance. 1 listened to
musical notes straight out of musical in-
struments—muot out ot loudspeakers, and I
did it day and night. T ate and drank live
musie, slept with it, wallowed in it for a
whole month. And now I'm musieally vita-
min-starved. Wouldn't have believed it.

There wasn't a quict moment where I
was, prictieally ever, from the early-bird
tootlings of the first morning clarinet, up
betimes il against camp regulations to do
a bit of extra practicing, stvaight through
to the last cough of a wet Freneh horn
hlowing itselt out for the brief night's rest.
(They are very wet instruments, especially
in a humid climate. Your pour them on the
floor, every few minutes.) There wasn't a
minute, all day long, when I could settle
down in my usual fashion, to contemplate
in respectful silence the greatness of the
audio art, or lose myself in the hi fi sounds
of Pualestrina from the West Coast and
Gershwin from Vienna. Normally, T live the
world over. via records. Here in Tennessee,
the world shrank down to the size of one
college  dormitory  filled with  practicing
musicians—and did they practice!

Bits and picees of familine music were
constantly drifting about my ears, or buzz-
ing like annoying, persistent mosquitoes.
Upstairs, a clarvinet would start on a phrase
ont of Brahms; down the corridor and in
another key :sour fiddle would serape pain-
fully out-of-tune scales, earetully, one note
at i time. Next door, my hassoon friend
would blow a sudden explosion of grunts
and wheezes, the hassoon’s way of warming
up, and start off on the hass part of some-
thing by Beethoven. ...

I know too much music by now, alas. T
could always recognize these hits and frag-
ments, or it [ didn’t, I go erazy trying to
figure out where I'd heard them before.
Meanwhile somebody else would plough into
next week's modern offering, perhaps a
piece like the “Kleine Kammermusik" of
Hindemith—teetittleteo, tittle tee, tittle ter
tee—and play that one tiny little phrase of
music a hundred tinmes, by count, without a
single perceptible pause. Tantalizing tunes
kept repeating themselves ad nauseum, di-
vided and subdivided into smaller bits for
concentration on trills, jumps, and oth:r
tricky passages, until T thought 1'd go nuts
waiting for something new. It was like the
record that repeats grooves in the apart-
ment upstairs, or the ved traffic light that
won't turn green. Go on, play the werxt part,
I'd yell silently to myself, tearing out hairs

*780 Greemwich St., New York 14, N. Y.
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in my anguish; but they never did; rou
don’t when you practice.

There were a few expert musicians
among these all-day tootlers, mainly pro-
fessiomnls on the faculty, who tossed’ off
their bits with litfe-like realism aul polish
even if they uever did get beyond o few
notes at a time. d no sooner begin, thauk-
fully, to enthuse over a really beautiful
phrase from, say, the Mozart Clarinet
Quintet, (down the hully when the same
phrase would float in again on the breeze;
halt an hour later it would still he playing,
over and over. Then there was the Clarinet’s
breath control practice, which consisted of
a single note begun extremely softly, grow-
ing to full voluine and tading slowly away
to nothing. Eerie! It sounded exactly like
an electronie oscillator being turned up and
down.

Worst of all, there were the predictable
exercises, those dreadful, hrassy, stupid
progressive tunes that all teachers write
for their special instroments, whicl start
on a pattern and keep it going for minutes
and minutes, moving laboriously upwards
or downwards. When one of these begins,
vou feel vou can't afford to take a hrgath
until the horrid thing reaches its lengthy
unwinding and stops. Truly hypnotie, like
the sight of o rattlesnuke coiled and rdady
to strike.

It was the beginuers who really got| me
down, though—the hard-working, admirhble
students. T loved them, but not their instru-
ments. When o student, off sonw\\'llml in
the very auwdible distaee, started work on
one of those familiar bits of melody, pain-
fully «Iribbled out halt-speed and out of
tune, I'd get ready to ran for the nearest
woods. Wrong note, IWRONG NOTE! XNo
—unol that way! And as if responding tele-
pathetically to my agony, the distant in-
strument  would  stop, think things over
solemnly while T waited with baited breath,
then proceed to play the same passage and
the same wrong notes all over again. Qof!
I almost went out of my mind. tryving not
to listen. I'm not much good at not listen-
ing.

There is, indeed, a hi i moral to :lﬁ of
this. We who listen to good records are
doubly spoiled with good music. True, the
live concert is the immediate end-produet of
all the tortured practicing I heard-—as the
resplendent new amplifier is the produet of
the engineer's vearly sweating. The live
musical  audience  hears only  the  best
that the musicians can do and, like us, is
spared the hideous sounds of preparation.

But the record listener is even more
vietim of spoiling, for records are teghni-
cally more perfect than concerts. A fluff,
@ wrong note, a wminor slip—these are the
spice of the live concert ol the human
evidenee that musie is human and humanity
is frail, if endlessly determined. The very
fact that nothing whatever can be done
about it is a challenge of a special sort. You
plav it right the first time—or else. And if

WWW. atheidsaatiadiohistery.com

vou make a blooper, you go back to practie-
ing again, with more determination than
ever that the mnext time will be better,
nearer to perfection.

Not so with records. Mistakes cam be cor-
rected and so they are made. Music can be
re-performed, re-taped, patched together.
And right here, needless to say. is the mu-
sician's greatest beet about the art ot re-
cording—it deprives him ot the chullenge
of the perfect live performance, the musi-
¢al hole-in-one, that is no longer necessary
and therefore in effect quite impossible!

No doubt about it, musicians Jdo make
more mistakes in recording sessions than
they do in live performances, They can’t
help it. But we. the spoiled listeners, never
even get to hear them. We are doubly re-
moved from the reality of the musieian’s
experience. That's the way many musicians
teel, anyhow, and 1 think muybe they're
right.

Anyhow, I'm glad that T was able to
suffer for awhile 1u the birth-pangs of some
real, nascent musice. It was worth it. T left
Sewanee like the proverbial shipwrecked
sailor, musie, music everywhere and not a
note to drink: I was starved for good play-
ing, for perfect playing. I had listened to
all the practicing I could possibly stand. [
craved, shall we say, the surcease of hi fi.

Just what the doctor ordered for my
species of ehronic musical jaundice, with
more records coming in every month than I
can absorl in a year. Mavhe T oughbt to
do this again.

2. MIRACLE SURFACE

Oh me. Oh my. Back about ten years ago
when the LEP record first blossomed out in
plastic and the static problem raised its
ugly high-voltage snout for the first time
in carnest, T got excited abont ways and
means  to eliminate  static. What really
worked me into a tizay was a blinding,
brilliant idea that struek me one day as 1
was  reading, 1 think, Popular Scicnce
Monthiy. Tt was so good that T wrote a
registered letter to myselr, hired a Wash-
ington patent engineer—and got  exactly
nowhere, Now [ can't even find the letter,
but no matter; RCA has come out with
Miracle Sarface,

You sve, T dabbled first with Statie-Clean
and the like, the liguids which allow statie
charges to leak away; I tried all the wet-
wash and detergent svstems then being
promoted : T rushed out with o gleam in my
eve to get an ecarly model of the famous
Statie Brush, with radioactive polonium
mounted in it—and T liit the national news-
fronts in those heady atomie days when T
suggested that the thing might be danger-
ous. perhaps. (It wasn't a bit: but then,
who amongst us knew much about radio-
active elements then.) Come to think of it,
the gentleman ot the press who picked me
up on the static hrush was none other than
one Johm Conly, then a mainstay of Path-
finder magazine amd since a hi fi and music
stalwart.

Anvhow, all of these proceedings seemed
to me then—and seem to me now-—quite
cart-hetore-the-horsish. [t was obvious, to
mie at least, that the right way to solve the
static problem was to got hold of a record
material that wouldn't develop static. So
simple in theory, but not so simple in the
patenting.

The Popular Seienec artiele wasn't ahout
records, of course. It merely deseribed a
newly developed and astonishing family of
electrically conducting plasties. Don't re-
member the name, but T do recall that one
of them was spoken of as having a eou-
ductivity equal to that of mercury, which
still seems slightly unthinkable. But the
blinding light hit me instantlv—why not
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and Mono Hi-Fi...the experts say
your best buy is

*“The overall design of the HF-81 is conservative, honest and
functional. It is a good value considered purely on its own merits,
and a better one when its price is considered as well.”

— Hirsch-Houck Labs (HIGH FIDELITY Magazine)

Advanced engineering e Finest quality components
“Beginner-Tested,” easy step-by-step instructiong

LIFETIME service & calibration guarantee at nominal cost

IN STOCK — compare, then take home any EICO equipment
— right “off the shelf'"— from 1500 neighborhood EICO dealers.

HFB1 Sterco Amplifier-Preamplifier selects,
amplifies, controls any stereo source & feeds it
thru selt-contained dual 14W amplifiers to a
pair of speakers. Provides 28W monophonically.
Ganged level controls, separate balance control,
independent bass & treble controls for each
channel. Identical Wiiliamson-type, push-pull
EL84 power amplifiers. “‘Excellent” SATURDAY
REVIEW. HI-FI MUSIC AT HOME. “Outstanding
quality . . . extremely versatile.”ELECTRONICS
WORLD LAB-TESTED. Kit $69.95. Wired $109.95.
includes cover

HFB5 Stereo Preamplifier is a complete, master
stereo preamplifier-control unit, self-powered for
tlexibility & 1o aveid power-supply problems. Dis-
tertion borders on unmeasurable even at high
output levels. Level, bass, & treble controls inde-
pendent for each channel or ganged for both
channels. Inputs for phono, tape head, mike, AM,
FM, & FM-multipiex. One each auxihary A & B
input in each channel. Switched-in Joudness com-
pensator “Extreme flexibility . . . a bargain."
HI-FI REVIEW. Kit $39.95. Wired $64.95. Includes
cover

New HFB7 70-watt Stereo Power Amplifier: Dual
35W power amplifiers of the highest quality.
Uses top-quality output transformers for undis-
torted response across the entire audio range at
full power to provide utmost clarity on full
orchestra & organ. IM distortion 1% at 70w,
harmonic distortion less than 1% from 20 to
20.000 cps within 1 db of 70W. Ultra-linear con-
nected £L34 output stages & surgistor-protected
siticon diode rectifier power supply. Selector
switch chooses mono or stereo service; 4, 8,
16. and 32 ohm speaker taps, input level con-
trols; basic sensitivity 0.38 volts. Without exag-
geration, one of the very finest stereo amplifiers
available regardless of price. Use with self-
powered stereo preamplifier-contro! unit (HF85
recommended). Kit $74.95. Wired $114.95.

HF86 28W Stereo Power Amplifier Kit $43.95.
Wired $74.95.

FM Tuner HFT90: Prewired, prealigned, tempera-
ture-compensated “‘front end’’ is drift-free. Pre-
wired exclusive precision eye-tronic® traveling
tuning indicator. Sensitivity: 1.5 uv for 20 db
quieting; 2.5 uv for 30 db cuieting, full limiting

‘Stereo Amplifier-Preamplifier HF81

from 25 uv. IF bandwidth 260 kc at 6 db points.
Both cathode follower & FM-multiplex stereo
outputs, prevent ohbsolescence. Very low distor-
tion. ““One of the hest buys in high fidelity kits."
— AUDIOCRAFT. Kit $39.95*. Wired $65.95*.
Cover $3.95. *Less cover, F.E.T. Incl.

New AM Tuner HFT94. Matches HFT90. Selects
“hi-fi”" wide (20c — Gke 3 db) or weak-
station narrow (20c — 5k¢ —3 db) bandpass.
Tuned RF stage for high selectivity & sensitivity;
precision eye-tronic® tuning, Built-in ferrite
loop, prealigned RF & [F coils. Sensitivity 3 uv
30% mod for 1.0 V aut, 20 gb S/N. Very low
noise & distortion. High-Q 10 kc whistle filter.
Kit $39.95. Wired $69.95. Incl. Cover & F.E.T.

New AF-4 Stereo Amplifier provides clean 4W
per channel or 8W total output. Inputs for
ceramic/crystal stereo pick-ups. AM FM stereo,
FM-multi stereo. 6-position stereo/mono selec-
tor. Clutch-concentric level & tone controls. Use
with a pair of HFS-5 Speaker Systems for good
quality, low-cost stereo. Kit $38.95. Wired $64.95.

HF12 Mono Integrated Amplifier provides com-
plete “'front-end™ facilities and true high fidel-
ity performance Inputs fer phono. tape head, TV
tuner and crystal ‘ceramic cartridge Preferred
variable crossover. feedback type tone control
circuit. Highly stable Williamson-type power
amptifier circuit. Power output: 12W continuous,
25W peak Kit $34.95. Wired $57.95. includes
cover.

New HFS3 3-Way Speaker System Semi-Kit com-
plete with factory-built 32" veneered plywood (4
sides) cabinet. Bellows-suspension, full-inch ex-
cursion 12”7 woofer (22 cps res.), 8" mid-range
speaker with high internal damping cone for
smooth response, 315" cone tweeter. 2Va cu. ft.
ducted-port enclosure. System Q of V2 for smooth-
est frequency & best transient response. 32-
14,000 cps clean, useful response. 16 ohms
impedance. HWC: 2612", 137%8”,1433”. Unfinished
birch $72.50. Walnut, mahogany or teak $87.95.

New HFSS5 2-Way Speaker System Semi-Kit com-
plete with factory-built %" veneered plywood (4
sides) cabinet. Bellows-suspension, S&” excur-

In New York hear “The EICO Stereo Hour,” WBAI-FM, 99.5 mc, Mondays,
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70w Ster20 Power Amplifier HF87
28W Sterz0 Power Amplifier HF86

FM Tuner HFT90
AM Tuner HFT94

12W Mono Integrated Amplifier HF12
Other Monc Integrated Amplifiers:
50, 30 & 20W (use 2 for stereo)

2.-Way Bookshelf
Speaker System HFS1
3-Way Speaker System HFS3
2-Way Speaker System HFS5

sion, 8" wcofer (45 cps res.). & 312" cone
tweeter. 1%a cu. ft. ducted-port enclosure. Sys-
tem Q of 2 for smoothest frequency & best
transient response. 45-14,000 cps clean, useful
response. HWD: 247, 1214", 10%2”. Unfinished
birch $47.50. Walnut, mahogany or teak $59.50.
HFS1 Bookstelf Speaker System complete with
factory-built cabinet. Jensen 8 woofer, match-
ing Jensen compression-driver exponential horn
tweeter. Smooth clean bass: crisp extended
highs. 70-12.000 cps range. 8 ohms. HWD: 23”7 x
11" x 9”. Price $39.95.
LGS-t Brass Tip Matching 14" Legs — $3.95.
HFS2 Omni-Directional Speaker System (not illus.
HWD: 367, 1514, 111%”. *“Eminently musical’’
HIGH FIDELITY. “Fine for stereo’” MODERN
HI-FI. Completely factory- built. Mahogany or wal-
nut $139.95. Blond $144.85.

EICO, 33-00 Northern Bivd., L.1.C. 1, N. Y

SHOW ME HOW TO SAVE 50% on 65
models of top quality:

[] Hi-Fi [ Test Instruments
""Ham'' Gear [] Free SYEREQ Hi-Fi Guide
Send FREE catalog & name of neigh-
borhood EICO dealer.
NAME A-9
ADDRESS
ciTY ZONE STATE

Thursdays and Saturdays, 7:00 P.M.

Over 1 MILLION EICO Instruments In use throughout the world.

Add §% in the West.

>
ES
-
D)

33-00 N. Blvd., L.

Copyright 1959 by Electronic Instr. Co., Inc.
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PUBUBR

HOW TAPE
EQUIPMENT SERVES
MANY AUDIO NEEDS

i 22 are discussed in new
Roberts booklet

r Roberts Electronics Inc. has prepared
this 20 page booklet to demonstrate
the wide versatility and high quality re-
production of monaural and stereo tape
equipment. Eight ways to record live or
from broadcasts and to dub or copy from
disks and tapes are discussed, including the
correct way to tape stereo broadcasts.

Also included in this informative booklet
are ten methods to play back through
high level and low level external ampli-
fier/speakers in both monaural and stereo.
Suggestions are given for the use of tape
equipment to “dub in" vocal or instrumen-
tal accompaniment by mixing and multiple
recording.

The booklet treats with the general use and
care of tape equipment and instructions for
tape splicing, microphone placement and re-
cording procedure. A complete index and bib-
liography are included.
Before you buy a tape recorder, you will want to
read this valuable booklet, ‘22 Ways to Enjoy the

Roberts.” For your copy, just fill out and mail
the coupon below.

l. __________________
I ROBERTS ELECTRONICS INC. I
| 1045 N. Sycamore. Los Angeles 38, Calif. Dept. D :
Please send me a copy of “'22 Ways to Enj

| Roberts.” g g foy tne |
| NAME o |
: ADDRESS |

|
| ary.. 00000 _ZONE___STATE_ |
| Enclose 10c (stamps, cash) for handling & postage |

use this type of plastic for record making?

Better—why bother to make a pure, gll-
out new material with the “conductivity 10f
mereury”, I thought to myself at once that
even a very slight electrieal eonduetivity
would suffice for our special purposes;
maybe this mereury material, in some form
or other, could be added to vinvlite. 'in
sufficient quantity to reduce the statie Hut
not enough to throw those delieately bal-
anced physical qualities of vinyl plastie
awry and gum up the presses,

(Ugh, said the careful amateur in e,
they already add carbon hlack amd that is
a conduetor; mavbe my ideq isn't so good.)

It wasn't amateurishness that stopped me
cold, though, hut simply the plain fact that
1 could not get hold of the material itself.
nor offer any deseription of it to the govt.
T tried. My obliging lawyer looked up jall
the patent literature and found nothing
that seemed to smack of my idea at all.
But, he said, T'd have to be specific about
that conducting plastic. It, in itself, was
probably well protected; mine was merely
an idea for its use that hadn't been pro-
pounded Dbefore.

Well, we tried hard, hut those plastic
boys were clever. All T ever got was polite
letters suggesting that samples were not
available and that further information
would be sent on at an appropriate mo-
ment ; they'd put me on a list. T never heard
A thing again, as you may easily guess.
Every attempt T made to get more infor-
mation led to the same block. So that was
that.

Now roughly ten years later, RCA Tictor

has aunounced “Miraele Surface.” It is a
“mew  revolutionary  anti-statie ingredient
317N . .. one of the greatest technical ad-

vanees in recording of the decade (~ie)
“Miracle Surface records will not attract
dust, will help to prevent surfaee no'}sos
and ensure faithful sound reproduction on
all RCA  Vietor Living Stereo records.”
Doesn’t mention mono hut we'll suppose
this to be a mere oversight.

“Miracle Surface records were developed
after vears of the most intensive and de-
tailed researeh by RCA Vietor engincers.
Tt has long been a dream of the record in-
dustry to make record surfaces anti-static.
A Jarge part of consumer complaints about
records have always concerned the problem
of extra-musieal noises and the aceumpla-
tion of lint as the needle passes over the
record grooves. Miracle Surface records
eliminate these problems.”

Well, I say congrats to RCA and my only
wonder—just having received the advance
press release——is whether the “compound™
(the term RCA uses) is all the way through
the record or a matter of surtace treat-
ment, suggested by the trade name. No il-
luntination whatever, at this point, but this
is much too big a thing to keep exclusive
and, if it works as it should, we'll soon have
all the other eompanies’ ideas on the sub-
jeet—either with comparable materials,
licensed use of the same stuff, or with rau-
cous objections.

1f the new material does what it is sup-
posed to and keeps on doing it for the life
of the record, if playing quality and record
life arc unchanged in the physical sensc,
then RCA has something tremendous here.

Hey, RCA, how about tossing nre a
Christmas dividend? Like, say, a life mem-
bership in the RCA Vietor Society of Great
Music. T could use a few more records.

3. THE MANUAL CHANGER

The record changer makers have really
been on the spot these last couple of years,
what with stereo, new and smaller peints
on our styli, lighter stylus foree—down to

WWW. ammerieaniadiahistory. com

almost nothing, relatively spenking—and in
general the necessity for a home-type, gen-
eral-purpose component that has all the
finesse of a highly professional machine yet
remains childproof, wife-proof, dog-proot
and, (let’s not forget)—changes vecords,
every time.

Skepties have always been able to ¢laim
that a changer is at best a hideous compro-
mise, between lazy-man automation and the
true requirements of the “modern™ record.
Even the very first changers, with their
enormous bulk, their three-pound playing
heads and their lovely habit of smashing a
shellne dise every so often. were quite
clearly o form of low-easte compromise.
The highbrow record collectors of the
thirties didn't mind saying =o. even theu.
The bLigh-type record collector disdained
the early changer, whether it was a Cape-
hart ov a Garrard or what-have-you, and
changed his 78's by hand. with his nose in
the air and a very satisfied look upon his
hig face.

No change—or not mueli—as of today.
in this basic attitude among the new hi-fi
faithful. Changers are still for the birds—
i.e. the non-intelleetuals, the non-dedicated.
the background music listeners. the lazy
people. the bhutton-pushers, The real gone
hi-fi man changes his own, as always (han-
dling the record ever-so-cavetully by its
edges, with a delicate swipe of o polishing
¢loth on the immaculate surface before he
puts each one on the table) and most such
people are particularly proud of the fact
that their manual record playing equipment
costs more than a comparable changer. It
must be good!

Well, of course, speaking generally, it
is. As I say, the ¢hanger people have heen
on a mean spot, trying to keep up their
meclianieal prestige, so to speak. Bub as
almost always lhappens in such cases, ad-
versity—not severe enough to put them out
of business. there being plenty of low-brow
lazy people still around—has sharpened
their efforts towards improvement! Chang-
ers now try ever so manfully to be manual
players too. Believe it or not, it is now a
virtue for a changer to he a manual player!

A true virtue, too. With the LP, manual
playing is honestly only a shade more
troublesome than the automatic sort. Auto-
matic playing still has annoyances that off-
sot its values only too frequently, and no
point in going into them—we all have ex-
perienced them.

The main value of a changer, today. is
in two mechanieal operations neither of
which involves changing. The biggest use-
fulness is the simplest, the automatic shut-
off at the end of a record. There, in one de-
vice, you have the most striking, the most
genuinely practical aspect of the present-
day changer. When the record is done, the
machine stops—there’s none of that gentle,
persistent. gradually inereasing rurrr, rurrr,
rurrr, rurrr. which indicates a reeord turn-
ing idly in itx final groove it always hap-
pens when you are on the phone or in the
Litehen or outdeors or elsewhere; time and
again you are likely to let the thing just
run, quictly, for niinutes, hours, even over-
night. An automatic stop is the amnswer
and no two ways about it.

The other vital function, as T see it, is
the automatic start. Now this, of course, is
not nearly as mueh of a straight conveni-
ence. Tt is usually mueh guicker and simpler
just to put your stylus in the groove hy
hand and let”er rip. But few of us can do
that little thing nowadays without at least
one or two loud squawks of protest from
the speaker. Pickups are too light, our
hands too c¢lumsy. The automatic start, in-
volving the relatively slow process of put-

(Continued on page 62)
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the all-new
cartridg

VR-227 .7 mil diamond stylus. For
record changer or turntable, $24.95.

Now, outstanding in all four critical areas of stereo cartridge performance-—Compliance—Tracks
precisely, not a trace of stiffness. Channel Separation—Up to 30 db for maximum stereo effect.
Nothing higher on the market! Response—Smooth and flat for superior sound from 20 to 20,000
cycles (VR-225), 20 to 17,000 cycles (VR-227). Virtually hum-free—triple shielded against stray
currents. This is our masterpiece. We urge you to hear it.

GENERAL @ ELECTRIC

Audio Components Section, Auburn, N. Y.
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EDITOR'S REVIEW

TWO FOR THE SHOW

HEN NEPTEMBER ROLLS AROUND aud we begin to

enjoy a respite from the summer heat, we usu-

ally tell ourselves that now we can get down to
sonme serious work. Then we look at the schedule of
hi-fi shows and realize it was alt a dveam—even though
we do not attend all of them personally. Fact is. it
would be impossible to attend every one thronghout
becanse they ocenr on the same days. One can’t be in
Mihwaukee and Houston on the same three days, nov
in Chicago and Dallas the following weekend.

The Chicago Iligh Fidelity Show and Music Festi-
val is abways looked forward to as the beginning of
the tall buving scason—the place where all the new
equipment will be shown to the public for the first
time. AtUDpio readers already know what most of the
new gadgets are, since they have read the Proprcer
PreviEw in the JAugust issue and, unless they read this
page first every month, they will have seen the con-
tinuation in this issue. But it is always move fun to
see and feel the new amplifiers, changers, firntables.
phono pickups, tape recorders, speakers, and so on.
than it is to read about them—although the reading
tells us the basic facts and sparks our interest in the
particular items we will look for. .lnd listen to.

That brings up another (uestion—how does one
judge an amplifier’s quality unless he is familiar with
the speaker? Ilow do you judge a tuner unless you
know the quality of the station to which you are
listening and the quality of the particular record that
may be playing? To do a reliable job of judging any-
thing. one must have some standard of reference. [For
example, we like to carry a few recovds with us when
we are asked to evaluate a londspeaker or a pickup or
even an amplifier—records with which we are thor-
oughly familiar. BEven though it is generally recog-
nized that most people do not have reliable aural
nemories, the usnal serious audiofan is actually an
experienced listener and if he uses the same records
all the time his comparisons are likely to be reasonably
reliable.

Fortunately. one or two records each year will be-
come the “*theme songs’ of the hi-fi shows, and after
a few days we get to hear them so often that we can
arrive at an average of how they sound. Then we can
make valid comparisons, And we have also added a
new title or so to our own list of **familiar™" records.

STANDARDS AND ADVERTISING

WWith the adoption by the Institute of High Fidelity
AMannfacturers of standards for measurement of tun-
ers and amplifiers, it should become much easier for
one to compare performance of these produets by a

16

perusal of the specifications. The standards for meas-
urements of tuners were published in these pages in
the May and June issues, and those for amplifiers will
be published in the October issue.

Since these standards have been adopted by the In-
stitute, we assume that the published information
about members’ products will be in accordance with
them, and we hope that each one will so indicate in
his printed brochures and advertisements. And there
is no reason hy the products of those manufacturers
who are not members should 1ot also be measured and
described in [the same terms. Heretofore the informa-
tion about products has not always been expressed in
the same terms and it is something like comparing
automobile speeds measured over a course whose
length was established by surveyors using rubber
tapes.

We believe standards are essential whenever any
comparative description is presented. No Aubio reader
is ever actually fooled by an advertisement which of-
fers a “magnificent 30-watt amnplifier”” when the tube
list includes as power tubes a pair of 6V6s. Tnfortu-
nately. the genceral publie doesn’t have sufficient
built-in protection to know the difference. On the other
hand, the plﬂilosophy hehind the eomponent manufac-
turers is sueh that they wouldn’t attempt such a fancy
¢laim, and sinee their companies are generally com-
paratively small, it is probable that the chief engineer
sat in while the advertising was Dbeing written. In
many of the really big companies it appears that the
specifications oviginated on Madison Avenue.

MORE FM NETWORKING

The New York area. alveady well supplied with good
FM programming, engenders a feeling of complacence
among those of us who like good music, and it is only
when we wander far afield—like across the ITudson
River—that we run across a dearth of the kind of
musie we prefer. New York state is fairly well covered
with musier—largely from the QXR Network—and
there are a few sueh stations in New Jersey and
Philadelphia. With occasional exceptions. however,
when one goes sonth and west from Philadelphia the
aural fare begins to have a strong tinge of **country
music.”” and very few AM stations offer anything that
Fls over two minntes, so they ean acconnmodate more
commercials.

The QXR Network carvies the good musie programs
of WQXR. New York—Tlong the staple of many of the
metropolitan area’s listeners. WIHNC-FM in New
Haven joian the network in May of this year, and
more recently WTAG-FM of Worcester, Massachu-
setts, has entered the fold. The people of those areas
are fortunate.
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Shown is P/CKE/?/NG s Co//ectors Ensermnble, Model 380F with 3 sly// for stereo-microgroove-78's

The extra measure of quality in every

PICKERING product adds extra value...

extra convenience...to any high fidelity system!

The beautifully simple sculptured lines...the low,

sleek profile...the new look in quality stereophonic
pickups—this is the shape of good things to come—this is
the PICKERING Collectors’ Series.

Without question, the 380 is the finest—

with more features and more flexibility than any other
stereo pickup in the world. For example— the 380 is fully
encapsulated in precious mu-metal

for absolutely hum-free performance.

Visit your dealer for a demonstration today, you will
fove the live, eager response to every nuance in
the record groove...you will find yourself
listening to a bright, delightful quality...second
only to the original live performance.
The only true way to judge a high fidelity component
Only the Stanton Stereo FLUXVALVE features the safe, is to compare it with another...measure

comfortable, easily replaceable stylus assembly. its performance with the most vital instrument of
all...the ear. Those who can hear the difference...
choose PICKERING*.

COLLECTORS' SERIES

Totally new and unique to high fidelity is the ‘'Collectors’ Ensemble’...a
complete quality "‘pickup-package’ for reproduction of all records—stereo
—microgroove—78's.

Model 380E—Collectors’ Ensemble, includes the Stanton Stereo FLUXVALVE
with 3 ““V-GUARD"” styli for stereo, microgroove and 78 rpm records $60.00

Model 380A—Includes Stanton Stereo FLUXVALVE with D3807A ““V-GUARD”’
stylus for transcription arms . ........ ... ... .. ... ... ... .. ... $34.50
Model 380C—Includes Stanton Stereo FLUXVALVE with D3807C “V-GUARD"”
®PICKERING — for more than a decade — stylus for auto-changerarms ................... ...l $29.85
the world’s most experienced manufacturer
of high fidelity plckups ... supplier to the PRO-STANDARD SERIES

recording industry. It may interest you to know that in one short year, PICKERING'S Pro-
Standard Series has become an industry standard...the universal choice
of professionals. Now, the new and revolutnonary PAC technique developed
by PICKERING has effected economies in manufacture which permit a

reduction in the price of the Pro-Standard Series.
FOR THOSE WHO CAN HEAR THE DIFFERENCE Model 371A Mk Il Stanton Stereo FLUXVALVE Pickup now . .. .. ... $26.40

a a
Model 371C Mk Il Stanton Stereo FLUXVALVE Pickup now . ....... $24.00
Model 196 Mk Il UNIPOISE Arm with integrated Stanton Stereo FLUXVALVE
PickUup now ... ... $49.50

*PICKERING AUTOMATED CRAFTSMANSHIP

PICKERING & CO., INC., PLAINVIEW, NEW YORK FLUXVALVE. *'V.GUARD:" *'T-GUARD!* UNIPOISE.PAC O
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OF A GUIDED MISSILE

This is a missile-borne transmitter. It is the “voice”
of a missile in flight . . . part of a new radio-inertial
guidance system developed by Bell Telephone Labo-
ratories for the Ballistic Missile Division of the
Air Force.

This versatile system helped deliver the nose cone
of a Thor-Able test missile precisely to its South
Atlantic target area—5000 miles from Cape Canav-
eral, Florida. So accurately was the nose cone placed
that a waiting group of ships and planes retrieved it
in a matter of hours. It was the first nose cone ever
to be recovered after so long a flight.

The command guidance system which made such
accuracy possible combines precision tracking radar
with a special Remington Rand Univac computer.
Fed a steady stream of signals from the missile-
borne transmitter, the ground-based equipment com-
pares the missile’s flight path with the preselected
path. Corrective steering orders are computed and
transmitted automatically to the missile. The ground

.

Edwin Felch, project director in charge of developing the
Titan guidance system, holds the “voice” of the ICBM.

station monitors the progress of the flight continu-
ously and obtains immediate evaluation of mission
success. And since the principal control equipment is
kept on the ground, expendable hardware in the
missile itself is minimized.

This radio-inertial guidance system is a product
of the Bell Laboratories-Western Electric develop-
ment-production team. It is in production at Western
Electric for the first operational squadrons of the
Titan intercontinental ballistic missile.

Bell Labs scientists and engineers developed the
world’s most versatile telephone network and much
of our nation’s radar. They have constantly pio-
neered in missile systems. From their storehouse of
knowledge and experience comes this new achieve-
ment in missile guidance.

BELL TELEPHONE LABORATORIES

World center of communications research
and development

WWW anmerieantadiahigtary com
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Low-Noise AM Tuner Uses
Triode Input

CHARLES H. CHANDLER* and ALLEN R. GREENLEAF

With this simple conversion of the r.f. stage of a simple superheterodyne AM receiver, the noise
level is reduced enough to provide a good match for the FM tuner on stereophonic broadcasts.

N oUNUSUAL AM e NER had its origin
when one ol the writers (the second
one)  desired  to receive  AM-10M
stereo from WOQXNR, New
York, Tle was faeed with a double prob-

broadeasts

lenn: 1y low signal strength beeanse off
the shiclding effect of the steel-frame
huilding iu which he lives, and appar-
ently some peculiarity of geographical
location; 2) intereterence hrom electric
deviees within the hnilding. As o first
step, he purchased an AM superheter-
odyne tneer kit with shielded loop, and
assembled it The shielded loop greatly
redueed the interference, but the tuner
produced a0 constant hiss that made it
nseless for enjovable AM reception.
Several persons who had experience in
the design and construetion ol padio re-
ceivers were consulted, and each made
snggestions that were believed to offer a
chanee of helping. In aceordance with
some of these suggestions, the tuner's
rather considerable bhandwidth was nar-
rowed, and several types of pentode vt
amplifier tnbes, and several pentodes of
cach type, were tried o the tront end
in the hope of finding one that was suffi-
ciently gquiet. A varishle Tow-pass audio
filter that had heen used suceesstully in
playing worn 78-rpm records was tried
1o Marlborough St

Doston 16, Mass,

structure,
however, triode vt amplifiers have not

Cnees

celiver

at the tuner output., bt did not reduce
the hiss adequately until the npper andio
range had heen cut down to a frequency
response materially below that obtain-
able from ordinary table-top radios. This
was, of course, unaecceptable, Finally the
tuner was =ent to a laboratory for cheek-
up and any necessary aligiment, but the
laboratory reported that they were un-

able to hinprove it enough to meet the
owner's reguirements for quictness,

By this tiwe it was elear that the
problem was fundawental: the available

signal was simply so weak that noise
wenerated in the first tube of the tuner
overrode it. Sinee it was impossible to
obtain o stronger signal, the only wav

ut was to reduce the noise,

Source of Noise

Now it is well known that triodes gen-

erate appreciably less noise than do pen-

todes, for reasons arising  prineipally
from the greater <shmplicity of the triode
For ecqually  valid reasons,
hroadeast receivers sinee

heen used in

some time in the 30's. No modern refer-

could be found in the teehnieal
literature to deseribe hroadeast-hand re-
cirenits with triodes. Older ar-
rangements, using varions complieated

or eritical nentralizing expedients, were
not considered suitable, It was therefore
necessary to desien a triode front end
aceording to modern concepts: this re-
sulted in the eirenit to be deseribed,

Eleetronies engineer Chandler having
supplied a =chematic of an AM tuner
with triode input, enough parts were ol-
tained for the jobh, and the tuner was
built from sevateh (and debugeed) by
duffer Greenleat, As the produet of
ten-thimuber, the tuner is inelegant in
appearance, hut it is quiet in operation,

A tuned-radio-trequeney cirenit was
first exsayed, with encouraging results.
However, there appeared to be no reason
why the triode could not he substitnted,
with at least equal sueccess, for the pen-
tode vt amplifier which, when  nsed,
precedes the mixer stage of a superhoter-
odyne cireuit, Sueh o tuner was accord-
ingly construeted on the salvaged chassis
of a Philco Model E-678 1veceiver, and
has proved extremely satisfactory, The
K-678 was a complete a.e/doe/battery
receiver, with an ., stage ax the front
end. The 3-gang tuning capacitor, fer-
rite-core oseillator  coil, .t
transformer, and 0, transtormers were
retained for use in the new tuner; the
five 7-contaet tnbe sockets were vewired
For regular 6.3-volt tubes,

antenna,

v 7= _-—_—-\ B+ 55V
\\ \ \
\ \ \
\ \ 100puf  IN34
\ 646 \ A o 3K
\
ANTENNA \ A‘ﬁ/ MIXER OSC. N34
AND .
7 ILE. AMP. (o—\/
1" AUDIO
;E R.F. ILF, ’_lolowf ouTPUT
" TRANSFORMER A TRANSFORMER
b o 75 ppt
BT
=4 ==o. '
) Cave>—3- [0 8-
Fig. 1. Schematic diagram of tuner, showing novel r.f. amplifier stage.
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Circuit Details

Let us now consider the cirenit design
details. In order to avoid stability prob-
Jems, a grounded-grid stage was used as
an r.t.oamplitier, In this configuration,
the grid shields the input from the out-
put, =u that no neutralization is required
at the frequencies involved. However, a
cathode cirenit, which is the input of a
grounded-grid amplificr, presents a very
low impedance to a signal souree. This
would constitute a severe load on any
preceding tuned eiveuit mnless a low-
impodance tap were provided on the
antenma loop, as is doune in transistor
radios, While an impedance mateh eould
be obtained in this way, the delivered
sigmal voltage would then he quite low—
an intolerable situation in view of the
extremely weak signal available, An in-
put eathode follower was therefore pro-
vided to drive the grounded-grid stage
divectly, No a.wv.e. voltage is applied to
thix stage, since remote-eutoff triodes are
not available; however, this is not a

e e, I

20

Fig. 2. Photograph of tuner (front view).

Fig. 3. Portion of underside of tuner, showing wiring of r.f. and mixer stages.

sevions drawback hecause the tuner is
designed for weak-signal application.
As may he seen in Fig. 1. a 6J6 was
used for the combination cathode fol-
lower and r.f. amplifier. The second stage
is a perfectly orthodox 6BE6 converter,
followed by a similarly conventional 1.f.
stage using a 6BA6; a.v.e. is applied to
hoth of these stages. The output is fed
to a high-quality diode detector of the
peak-to-peak type, a circnit that is gain-
ing increasing favor in AM tuners be-
canse of its low distortion, Although the
audio voltage was low, its signal-to-noise
ratio was satizfactory. To bring volume
to a convenient level, a stage of audio
amplifieation was provided by a triode-
conntected 6AT6, followed by a 64 as a
cathode tollower. Two 6C4's, a 12ATU7.
or a 6CG7 could, of course, have been
used for these functions. Decoupling
iz entively conventional; across-socket
shielding was found unnecessary. A sep-
arate power supply {with transtormer)
ix used; the highest voltage present (en
the plates of the 6J6, 6BE6, and 6C4

p———
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tubes) is 55, a figure suggesting “starved
amplifier” techniques. Higher voltage ap-
plied to the first stage inereased hiss
somewhat.

The schematic shows the essentials,
and is believed to be self-explanatory. As
noted above, the r.f. and oscillator tuned
cirenits were those that came with the
=alvaged chassis, and operated satisfac-
torily. However, any standard make of’
fevrite-core loop (the larger the better)
may he used as antenna coil: standard
replacenment-type coils ean likewise be
used for the r.f.. i.f.. and oscillator ele-
ments. Application of all tuned cireuits
is precisely the same as in a superheter-
odyne of conventional design.

Standard alignment procedures were
used, After alignment, a linear dial scale
from one of the writers” archives was re-
produecd photographically to a size that
made exact scale readings ocenr at the
two tracking poeints. Although the seale
which was photographed had not been
designed for this tuner, the procedure
¢ited resulted in calibration more accu-
rate than that of most commercial broad-
cast receivers, Figure 2, shows this dial
clearly on the eomplete tuner chassis,

The “front end” portion of the tuner
is shown in a below-chassis view in Fig.
3. The leads from the ferrite-core an-
tenna enter at the upper left; the r.t.
coupling eapacitor and grid return re-
sistor are seen to converge at pin 5 of
the 6.J6 near top center. The common
cathode vesistor partially obscures the
6.J6 socket.

The other tube socket at right center
i« that of the convertev stage. The cocoon-
like ohject just below eenter ix the oseil-
lator coil, with the osecillator padder near
left center.

The 6J6 tube was a war surplus item
that was stated to be especially “quiet-
ized"—probahly against microphonics
for the most part. (Aectually. an ordinary
6.J6 was equally satisfactory.) All resis-
tors associated with the 6J6 stage were
of the deposited-carbon type. Unques-
tionably the prineipal factor in the im-
provement was the substitution of the
triode for the pentode, but low-noise
components were felt desirable in order
to preserve the full henefit,

Over-all performance ot the novel AM
tuner is entirely satisfactory, and the
AM signal matches in quality the FM
signal from the sane station as well as
AM and F)M signals can be expected to
mateh.

It is suggested that anyene who is now
afficted with an AJM tuner in which
front-end hiss precludes hi-fi results
might well see if it is of conventional
design, with a pentode as r.f. amplifier.
If so, it is almost certain that great im-
provement can be made simply substitut-
ing the triode front end of the tuner
shown in the accompanying diagram.
The same would bhe true of the AM sec-
tion of an AM-FM “stereo” tuner. y:o
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All for Once, Once for A

EDWIN F. WIRSING*

When Forest Lawn Memorial-Park decided to present a special Geod
Friday-Easter program, the audio men moved in and things began to pop.

ERE IS A T95-Toot wide by 45-foot

high oil rendering of the Crue

fixion ot Jesus Christ ina speeially-
built Tlall, and Forest Lawn Memorial
Park. near decided 10
Fearare 10 m o special Good Friday pro-
i with o sixty-pieee orchestra, forlyv
piece chorus and nareration. Some 1200
people attended by special invitation
and portions ol the proceedings were

Lox  Angeles,

carried live on radio.
The

when

halls began 1o rock
Cohunbia Broadeasting
Nvstent was convineed that the oceasion
Afered a splendid opportanity for nsing
its Los Angeles AM and FM facilities
to broadeast the program in stereo: see-
ondo it was dectded as anindependent
operation to record the event in stereo,

hallowed
lest, the

B0 206610, Pasadena, Caliy.
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And everything was to happen at one

thune, while a0 live  performanee  took
place.
The Glendale Symphony Ovehestra,

comprised ol hand-picked  recording,
broadeasting, and motion picture musi-
clans presented the music; another hand-
picked group of voealists asscmbled as
the Glendale Chovale; and Mmerieo Ma-
vino, the Glendale Symphony's Condue-
for. wrote w special  composition  for
chorus aud orehestra based on the mas
sive Crucifixion painting by Jan Stvka.

But the real drama was in the prodi-
wious task of getring a <tereo hroadeast
out of this live performance with nar-
rarion. Add to this the fact that stereo
recordings were to be made simultane-
onsly, and can understand  why
Tourteen microphones, thousands of feet

one

_www amerieaniadiahietary com

of cxble. ind cavloads of feehnicians
swartted over the event like it was an
election-vear politieal convention.

To say the least. a most covperative
Maesfro Marino was conlronted with
mere than a condueror’s share ol proh-
lemns Aceording 1o him, =We thought
we had evervthing ander control, then
during dress vehearsal when the picture
was unvetled for purpeses of tining,
the sound started houreing off the huge
shellacked canvas like ritle shots.” The
nnpesing ol painting s normally eon-
cealed hehind o tremendons curtain, and
whinn drawn the acousties of the oo
change completely. No, 1t during
this revelation at vehearsal that
the audio engineers stopped evervthing
and indulged inonwrerophone and level
adjusting,

Wi

dress

2i
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Fig. 1. Diagram showing arrangement of orchestra and chorus, together with lhe microphone placement used for broadcast

The Problem

But let's start from the heginning and
reconstruet some ot the challenges con-
fronting the sound crews:

The Hall ot the Crucifixion at Forest
Lawn was built specifically to house the
painting: hence the unique dimensions
include about 220 feet ot width, a hun-
dred teet to the ceiling, and a seant 75
of depth. Adding to the problem, the
floor ix scooped out like a shell with a
low point in the center. Approximately
1200 seats arch tfrom side to side of the
hall in 12 rows, Only on one other oc-
had there ever heen live music
presented in the hall and that was during
dedication of the painting in 1951; and
at that time no attempt was made either
to broadeast or professionally record
the event. Conzequently, there was no
< past. performanee™ to go by. So, it was
“once through for all and all tor once™

When the CBS radio men first looked
at the physical facilities, they were for
being assigned elsewhere that night, hut
one bright spot opened up: The Hall of
the Crucifivion has a very well situated
and vet secluded master control room
from which lighting, sound, and curtain
are manipulated. The room is located
opposite the stage about half-way up
and offers ;unple room tor the necessary
personnel and audio equipment, which
included a portable izolation hooth for

casion

22

and for stereo and mono recording

the *“on-the-air” announcements which
the attending audience could not hear.
(The control room itself was too chaotic
with noise to take a chance without the
booth.)

Producer and director of the stereo
broadeast over KNX AM and FM was
Sterling Traey. Bob Chadwick, also of
the statf. rode the hoard as technical di-
rector. Both must be eredited with a ter-
rific job of organization and planning
which was refleeted in the hroadeast it-
self, No small part ot the kndos must

be awarded the conductor, Amexigo
“Riekie”™ Marino, who is a proficient

radio and motion pieture stndio artist,
as well as a fine interpretive classical
conductor, Rickie admittedly has worked
under a lot of tough acoustical econdi-
tions but, “never anything like this!”

It was obvious from the outset that the
orchestra had to be on risers which
would compensate for the dip in the een-
ter of the auditorium floor. Hence, spe-
clal platforms were construeted for the
orchestra and the chorns. Half of the
orchestra, and all of the chorus, was
ahove the conductor; as Marino stafed,
“I could hear real well, but it was the
audience and the microphones we were
worried about.”

We asked how critical the placement
of the sections of the orchestra wag, to
which Marino replied, “It didn’t make

WWW amerieantadiahigtary com

any ditference where we put the percus-
sions, bass section, and horns, you could
hear them rumble through the entire hall
during a triple pianissimo. We had to
umbrella the strings and woodwinds or
nothing would have carried but trumpets
on down.”

What about the chorus?

“This, too, presented a problem.”
Marino continued. *They had to be close
to me beeause there was very little light
in the Hall, but the closer they were {o
the orehestra the more difficult the sepa-
ration became, no matter how many
mikes we used. The elevated position
kelped since we had some of the mikes
‘way up in the air, facing the chorus,
over the orchestra.”

In other words, the entire standard
position and manner of performing had
to he altered trom conventional econ-
cepts to compensate for the acousties of
the hall.

Microphone Placement

Ouee the rehearsal got under way,
there were countless adjustments at the
request of the engincers, and had a less
skilled  ensemble  than  the  Glendale
Symphony heen involved, the perform-
ance might have suffered due to lack of
rehearsal time specifically for the musie.
iveryvthing seemed to be dominated hy
the high, long hall and the fourteen

AUDIO e SEPTEMBER, 1959
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tempermental nieropliones,

bnoall fairness to CBS, it might be
explained that enly seven ot the tour-
teen were used for the stereo hroadeast ;
fowr others were employved by Milt
Philipson, audio enginecr, who was pro-
ducing the stereo tapes of the event,
Philip=on’s dif-
Ferent from those ot the radio men, as
will be noted from the dingram ot mike
In makimg the tapes

problems  were  quite

placement. Fig. 1.
the main concern was stereo only and
cousequentlye the nordinate  way  in
which the production was staged hoth
ronr the standpoint of the hall as well
ax the needs of the radio hoys, was not
the best Tor steveo recording, The radio
micropliones had to achieve stereo with
AM and FML i addition to furnishing
cacl channel with satistactory sound to
comply with the F.C.C0 reguivements ot
separate and dependent signalz. The
radio microphones were never more than
cight Teet apart at any position, while
Philip=on’s mikes were set up to eover
inside ax well as over-all sound.

There additional
phones used by Forest Lawn whiech had

were  three miero-
the perfornance recorded monophoni-
cally Just as a matter of history, hut
they too, it might be added, had prob-
lems becanse the orchestra was split in
such av unusual way that it required
delicate mixing of three nike signals to
achieve a decent imonophonic signal.

On top of this was the non-perfunctory
problemn of having the nareator, Wendell
Noble, positioned or the stage about
ity Teet away from the conductor, who
cave all the cnes to the performers, An-

other problem was the “off-stage™ an-
nouncer who filled-in tor the radio audi-
ences his portion was ted to radio hut
eliminated from the tapes—another rea-
son why he had to be isolated,

Of the s<even mikes used by (BN,
two were used for AM and two for FM;
the fifth and sixth were in o direet line
at center, one behind the condnetor and
one an front of the chorus: these were
used to (il in to each channel as needed.
The seventh radio microphone was ex-
clusively for the soprano soloist, Miss
Marie Gibzon, and nixed to
nel.

The actual program inclunded the fol-

steh ehan-

lowing seleetions played for the half-
hour preceding the broadeast: a Bach
Air from the Suite Noo 3 iu 13 Major.
The mammoth hall provided an impres-
sive =etting for the mood of the nmsic;
although the Tlall of the Crneifixion is
not a religious edifice, it ereates that
feeling, Next was Mozart's Lacrymosa,
from the Requicn, The forty members
of the Glendale Chorale did most elearly
and definitely exceute their part and the
over-all halance of chorus and orchestra
achieved by Marvino was commendable,

Findandia by Sibelius was next, and
it was no mean task keeping the stae-
cato trumpet passages from completely
dominating the pertormance, The final
selection ot the pre-hroadeast portion
included Mascagni's Interme:zo and the
Ivueggiono {1 Siguor trom Cavalleria
Featured  again was  the
Chorale with Miss (Gibson, whose voice
carried extremely well in the resounding
chamber,

Rusticana,

Then the broadeast, which was intro-
duced with the typical tuning up of the
orchestra (in stereo), suppoxsedly  to
give all the listeners at home a chanee
to make necessary adjustments, It did
seem ao bit superfluons, however, sinee
the station had promoetional spots run-
ning endlessly all day telling people to
et their <ets placed correetly, The tun-
ing up hit took the edge off the opening
seleetion for the stercophonie effeet.

First came the Russion Faster Orer-
fure by Rimsky-Korsakott, The stereo
effeet wax most vivile, T Wil Not Learve
You Comfortless, hy Titcomb, was per-
formed a eappella by the Chorale: and
in stereo it was fines the two mikes in
frout of  the perfeet
(‘()\'('l'x‘l“"'('.

Handel's 1 Kwow That My Redeemer
Liveth, featuring Miss (Gibson, who now.

group  provided

during the broadeast, was less audible
to the audienee sinee the house PA wys-
tem was leveled down to eliminate pos-
sible feedback  during  the  broadeast.
Next the Hallelijah frome The Messiah
and the chorns scemed to give it every-
thing, leaving little, we fear. for the
Sunday Chureh serviees the individinals
might have been comuitted to o the
following Faster Sunday.

The elimax of the program was the
presentation o the huge painting, with
the <pecial musie by Marino, Although
the original composition was reminiseent
ol some motion pietures, it did provide
compelling support and it was quite
apparent that the composer studied the
acousties hefore he started writing, The

(Continied on page 93)

Left, Bob Chadwick, radio technical director, Mnnophonic mixer in the center handled soloist mike as well as two “cover”

mikes; AM and FM channels each used two mikes,
recording, a part of Forest Lawn’s facility;
son had to use ‘phones because radio monitors to the

eight feet apart. Right, Milt Philipson at the control panel for stereo

tape machines, microphones, and all radio equipment had to be brought in. Philip-

left provided cues for other technicians. Man at right, W. V. Stark of

Forest Lawn, was on phone to the auditorium with information about lighting effects.
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Contributory Infringement

of Patents

ALBERT WOODRUFF GRAY*

An infringement can occur when information or material is provided with the intent that
it shall be used in such a manner as to negate the value of a patent to its owner. Thus if you
aid someone in infringing a patent, you may be just as guilty as if you infringed it yourself.

IVING OF AID OR ASSINTANCE in the

infringement of a patent brings the

eiver under the ban in the Biblieal
Apoerypha, e that toucheth piteh
shall be defiled thervewith.”

Vacnum tubes of a special type used
in patented radio receiving sets were
sold in the open market. Purehased by
the manutacturcrs of the supplemental
equipment for receivers, these tubes were
packaged for export by these manufae-
turers =eparately but in the cartons
containing the other equipment,

Owners ot the combination patents ot
these receiving setx protested to the
courts that the substitution of the tubes
contributed to the infringement of their
receiver patents. No wrong was done,
said the court in that instanee, until the
tubes were iuserted in the sockets, The
patent monopoly, it was asserted, did
not cover the sale of the separate cle-
nents, however capable they might be of
contributing to the patented invention.

“Only when sueh assoeiation is made,”
coneluded the court, "is there a divect
infringement of the monopoly and not
even then if it ix done outside the terri-
tory for which the monopoly is granted.
This is the basix for the doctrine of con-
tributory  infringement which pernits
the elements of a patented combination
to be old in this country with the intent
that the purchaser shall make and use
the invention ahroad.

“Henee, sales made in Kuropean coun-
tries of goods unprotected in suel coun-
tries by patent, were no infringement,
irvespective of  the patent protection
accorded in the United States.™

Later however, in this case, it was dis-
covered that these tubes, packed as they
were separate from the supplemental
equipment, had been inserted and tested
in the factory before export,

“The testing was a conunercial use of
the complicated combination of the pat-
ents, just ax it i to be used by the ulti-
mate  purchasers, even though the re-

* 11220 7.2nd Drive, Forest Hills, N. Y.
1 Radio Corporation of America v. An-
drea, 79 Fed. 24 626, November 12, 1935,
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ceiving  waves and musical tone were
gencrated ina laboratovy rather than
at o testing transmitting station,

=1t is enongh that it was necessary to
assenible the tubes and the receiver and
to use them as a combination of the pat-
ent in suit. The testz were made to see
i they were marketable—eommercially,
and henee an infringing use."™

Phonograph Records

In its disposition of this controversy
over the wrongful use of these vacuum
tubes the conrt but echoed the law as-
serted long betore by the United Stales
Supreme Court. Under the Berliner pat-
ents for a “sound producing apparatis”
phenographs and records were manu-
factured by the Vietor Tatking Machine
(‘0. By another manutacturer at that
time were made dise records adapted
for n=e in the “sound produecing appa-
ratus” of the owner of these patents.JOf
the interference with combination pat-
ents that court said.

“A combination is a composition of
elements, some of which may be old and
others new, or all old, or all new. It is
however the combination that is the in-
vention and is as much a uuit in con-
templation of law as a single or nouconi-
posite instruent.

“Whoever wses it without permission
ix an infringer of it. Whoever contiib-
utes to such nse is an infringer of it, Tt
can make no difference as to the in-
fringement or non-infringement of the
combination that one ot its elements or
all of its elements are unpatented.

“For instance, in the case at har the
jssue wonld be exactly the same even if
the record disc were a patented article
which this company had a right to use
or to which the owner of the patent had
no rights independent of his right to its
use in the comhbination.”

For many years this law of contribu-
tory infringement had been entirely, the

2 Radio Corporation of America v. An-
drea, 90 Fed. 2d 612 June 7, 1937,

3 Leeds & Oatlin v. Victor Talking Ma-
chine Co., 213 T, 8. 325, April 19, 1909,

WWW. ammeirdsaanadiohistery.com

decizsions of the courts. With the enaet-
ment of the present patent law in 1952
this court-made law hecame a part of
that statute. By this present statute it
is now provided,

“Whoever actively induces infringe-
ment of a patent shall be liable az an in-
fringer. Whoever sclls a component of a
patented machine, manufacture, combi-
nation, or composition, or a material or
apparatus for use in practicing a pat-
ented process, constituting o material
part of the invention, knowing the same
to be especially made or especially
adapted for use in the infringement of
such patent, and not a staple article or
commodity of commerce suitable  for
nonintringing use, shall bhe hable as a
contributory infringer.”™

Characterization of thix section of the
statute I the House Report, was in
part, *The doctrine ot contributory in-
fringement has been part ot our law for
about 80 years. It has been applied to
enjoin those who sought to cause in-
fringement by supplying =onmeone else
with the means aud directions for in-
fringing a patent.

+One who makes a spectal deviee con-
stituting the heart ot a patented ma-
chine and supplies it to others with di-
rections, specific or implied, to complete
the machine, iz obviously appropriating
the benetit of the patented invention,
It is for this reason that the doetrine of
contributory infringement. which pre-
ventg appropriating another man's pat-
ented invention has heen characterized
as ‘an expression both of law  and
morals.”

“Considerable doubt and contusion as
to the scope of contributory infringe-
ment has resulted from a number of de-
¢isions of the courts in recent vears. The
purpose of this section is to codify in
statutory form prineiples of contribu-
tory infringement and at the same time
eliminate the doubt and confusion.”

Thix statement of the purpose of the
present patent law provision, was sup-

(Continned on page 93)

435 UN.CLAL, See, 271
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% MORE EFFICIENT! ??[

 om— For Floor

For Bookshelf

A Ay nd

Use 1t either way

The Completely Recolutionary THREE-Way

FISHER AP-/

Free-Piston Speaker System

- The search has ended—and in blazing success! For years we have sought to make available a basic
speaker system that would do justice to the electrical quality of FISHER components and at the same
time meet the decorative and space requirements of the average home. Compactness-plus-quality was the
goal. Speaker efficiency was the problem. The breakthrough came with the development of a special
magnet assembly that is 92% more efficient. In practical terms, the XP-1 combines in one compact
assembly the best features of high compliance with those of high efficiency. The magnetic lines of force
driving the woofer are totally captured in the air gap. where they belong, and where they can be put
to work toward unexcelled bass and transient response. Want proof? Hold a metal object near the
magnet of any conventional speaker; it will be drawn out of your hand. Then hold the same object near
the FISHER XP-1 magnet; nothing happens! Because there are no stray, wasted magnetic fields in the
XB-1. Designed for bookshelf or floor installation. In Mahogany, Wainut, Cherry or Blonde, $129.50

In Unfinished Birch, Ready for Staining, $124.50

POWER REQUIREMENTS: Can be used with any amplifier, 10 watts to 60 watts. SPEAKERS: One
12” woofer, one 5” mid-range and one super-tweeter. FREQUENCY RESPONSE: 30 cps to well beyond
the range of audibility. IMPEDANCE: 8 ohms. SIZE: 13 %" x 24" x 11%" deep.

WRITE TODAY FOR THE COMPLETE XP-1 sToRY!

FISHER RADIO CORPORATION + 2|-29 44th DRIVE « LONG ISLAND CITY I, N. Y.
Export: Morhan Exporting Corp., 458 Broadway, New York 13, N. Y.
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What About Stereo
Multiplexing and Matrixing?

NORMAN H. CROWHURST*

Here is a fair and impartial analysis of some of the methods proposed for stereo
broadcasting. The author describes each, and comes up with some conclusions as to
the probabilities of acceptance of any one of the systems within a reasonable time.

AYBE TIHIS 18 RUSHING IN where
“angels  fear to  tread™, but it

seems to me as it some angels have
heen stepping a little ont ot bounds, Ax
a man whose backeround iz alnost en-
tirely in audio, 1 thonght problems in
matrixing and FM were hest handled by
the radio men. But 1 have encountered
<0 many contradictions about the andio
end of this that T decided to take an in-
terest, Thix is what [ found.

The Problems

First the technical aspeets need elari-
tfyving. There are rveallv two separate
parts to the problem: the transmission
and the audio. From the transmission
viewpoint, the question ix how we stand-
ardize subearriers so we have two chan-
nels for stereo, and then, can we uxe one
or more additional xubcariiers the
sane transmission for some other pur-
pose?

Subecarriers can vary in alloeation of
the total modulation “*percentage” and in
location of the xubcarrier’s freguency,
abhove the audio, All this is velated to the

on

*216-18 40D

nossible xeparation hetween  associated
channels on the same FJM eavrier, ser-
vice range, signal-to-noise ratio, and
possibly the ease in obtaining =atisfac-
torily low distortion.

On the andio end is the question jof
how stereo program 1s distributed be-
tween the two available channels allo-
cated to it, the main modulation and one
subcarrier., As fav as the transmission
problems are concerned, there is no hasic
connection.,

The transmission channels do not care
whether they are transmitting left and
right, or L+ R and L — R, or some other
combination. There may be =ome argu-
ment about whether full fidelity (what-
ever that may mean) is required of fhe
subcarrier chaunel, or whether a narrow
band will do, but there is no essential
conuection with what the two channelx
are used for,

So statements that “matrixing robs
the main channel moye than straight lett
and right,” or that one or the other way
of impressing the audio has inherently
higher noise level, are just bunk. What
does affeet the system noise level, fre-

Ave.. Bayside 61, N. Y. queney range, distortion, and so on, is
MAIN
LEFT | 5 > Ee > ol MODULATOR &
© (MONO) TRANSMITTER
RIGHT | - L—R - SUBCARRIER
Lo e STEREQ > R
(R) ST ( ) MODULATO!
TRANSMISSION
SUBCARRIER
| MAIN
TUNER g AUDIO ly | TN
L+R
RECEPTION
SUBCARRIER
FILTER & DEMOD. o ——— RIGHT
L—R MATRIX

Fig. 1. Basic arrangement of the Crosby system.
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the distribution of available trowsmis-
sion energy, whichever way the audio
utilizes it.

Those are the only purely technical
considerations, Then there are some eco-
nomic ones—or mayhbe these should bhe
called political ! At present FM-multi-
plexed subcarviers are heing used for
background music private services, As
an economic tact, these services have en-
abled several FAL stations to continue in
business, These are not likely to be pre-
pared to relinquish this income, unlesx
stereo—or whatever else <hows up—ot-
fers a more luerative possibility.

Naturally, some high fidelity enthusi-
asts are appalled at the absorption of
some of the ~high fidelity” ¥M medium
for such mundane (if not outrightly im-
moral) purposes. But we have to he
practical. People who run FM stations
must eat too. So there is an issue here
ax to whether it is possible to have a
high-fidelity subcarrier as well ax full-
fidelity main carrier modulation and a
low-fidelity subcarrier.

On this question one can get differing
answers ranging form sone who do not
helicve even a xingle subcarrier of any
kind c¢an be uxed without “robbing™ the
main channel in some way, to people who
affirm that as many ax three or four sub-
carriers are quite possible, without any
diminution of quality.

As far as T have been able to ascer-
tain, no figures exizt on performance
with fwo subearriers, although some ex-
perimental tranmissions have been made,
and even tape vecordings tuken of them.
More than two subcarriers have yet to be
tried. The possibility iz postulated solely
on figuring. Performance details with
only one subecarrier are far trom tech-
nically complete in most instances,

To complicate the “political™ axpect,
arguments appear about what the second
subcarrier is te be uxed tor, and about
the guestion of privacy or pirvaey. Multi-
plex Services assured me they are not
worried abont the home user picking up
a private service for non-conmereial lis-
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AUDIO EMPIRE

ANNOUNCES
TWO NEW STEREOPHONIC
HIGH FIDELITY COMPONENTS —
THE FIRST TO ACHIEVE

STEREO/BALANCE

MOST ESSENTIAL REQUIREMENT
TO FULL-DIMENSIONAL STEREO PERFORMANCE

L]

NEW @M p| e 98 STEREO/BALANCE TRANSCRIPTION ARM
Stereo/balance through dynamic balance~the outstanding achievement of the
new Empire 98 Transcription Arm. The geometry of the arm’s design aligns the
center of mass at the pivot point, so that the arm is in balance in all planes. The

stylus exerts no greater pressure on either wall of the groove if the table is tilted
at any angle—even upside down.

Further, this balance is not disturbed with any required change in stylus pressure,
because changing stylus pressure with the Empire 98 does not shift the center
of mass as it does in arms where stylus pressure depends upon the position of
the counterweight.

The counterweight is only used to ‘zero-out’ the cartridge. Stylus pressure is
actually dialed with a calibrated knob. This knob adjusts the tension of a tem-
perature compensated linear torsion spring which applies a torque force as close
to the theoretical center of mass as is mechanically possible. This knob is
calibrated in grams with an accuracy of 0.1 grams.

The natural resonance of the Empire 98 is below the threshold of audibility
(approximately 10 to 13 cycles). Precision ball-bearing races provide friction-free
compliance in both vertical and lateral movements, The cartridge shell accepts
all standard cartridges, is interchangeable, and is fitted with gold-plated, non-
oxidizing electrical contacts. Every detail of the Empire 98 substantiates the
careful planning that went into its design, and gives ample evidence of its
quality in action.

EMPIRE 98 12" transcription arm $34.50; EMPIRE 98P 16” transcription arm $38.50

NEW empire 88 STEREO/BALANCE CARTRIDGE

The most impressive—the most dramatic feature of the new Empire 88 is the
quality of its performance. It is difficult to equate and describe smoothness of
response, clean, articulate reproduction, dimensional fullness and balance~yet,
these are the sensations immediately evident with the first demonstration of this
remarkable cartridge.

The Empire 88 employs the much-acclaimed moving magnet principle, incorpo-
rated in a new, improved design. Frequency response extends from 20 to 20,000
cycles, == 2 db. The outputs of the two channels are perfectly balanced within
= 1 db. Yet, interchannel isolation over the entire stereo frequency range is better
than 20 db. Hum-free operation is assured by the use of modern precautionary
techniques: 4-pole balanced ‘hum-bucking’ “construction, mu-metal magnetic
shielding and 4-terminal output.

Aside from the noticeably superior performance of the Empire 88 over other
cartridges playing the same monophonic or stereo records, there is virtually no
groove wear. This is a result of the exclusive Empire 88 stylus lever design which
achieves high compliance (5 x 10-¢ cm/dyne vertically and laterally) and dynamic
mass (less than 0.7 x 10- grams) diminishing to zero at high frequencies.

EMPIRE 88 with diamond stylus $24.50; EMPIRE 88S with sapphire stylus $18.50

See and hear these quality stereophonic components at your high fidelity dealer today, or write for details:

Audio Empire-precision products of Dyna-Empire, Inc., 1075 Stewart Avenue, Garden City, N. Y.
Dept. A-9 in Canada: Active Radio & TV Ltd., Toronto 2, Ont.
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MAIN
MODULATOR &
TRANSMITTER

AUDIO

LEFT
MIXER

SUBCARRIER
MODULATOR

SUBCARRIER

TRANSMISSION

RIGHT p3»—

MAIN
AUDIO

Y

TUNER — LEFT

SUBCARRIER
FILTER &
DEMOD.

F»=— RIGHT

RECEPTION

Fig. 2. Basic arrangement of the system according to the original Halstead propo.J,cl.

tening in his own living roown, Their ob-
jection ix that availability of multiplex
adapters for home nse means restaurants
can eaxily buy and use the same sets to
*steal” the program.

The answer to thix is that vou can also
buy devices for pickup of telephone con-
versations, but this does not imply le-
galizing of wire tapping, infringement
of privaey, or an official *nod™ to hlack-
mail by means of it. Criminal infringe-
ment, using legally marketed equipment,
must still be cared for by propev police
action and legal process,

Apparently vealizing
case. some are arguing that there are
more “legitimate™ uses for subcarriers.
sueh as tor expanding educational fa-
cilities, Now, we ave all in favor of any-
thing that will help out the appalling
shortage of classroom space and faenlty
time in the nation’s colleges and schools.
Probably nothing in this country is more
vital at this time,

What surprises—and disgusts—nie; 1=
to hear a proponent of one system ac-
cusing the  proponent of another of
being opposed to such usage, when each
of the systems involved in the argument
is equally applicable (or inapplicable)
to it.

In view of these attitudes, it takes
quite an effort with a mud-seraper to get
at the underlving facts, Let’s take a
quick look at the ¢urrent proposals in
the field.

thix 1s a weak

The Croshy System

This =ystem has been explained ade-

quately before. The essential feature of
the system ix the use of matrixing in the
audio, The main modulation earries left
plus right, the subearrier left minus
right. Matrixing is necessary on recep-
tion to get true stereo. which means an
FM transmission using this system will
not he strictly compatible with existing
AM/FA transmissions. (Fig. 1)

The original Croshy recommendation
was for a subearvrier of 50 ke/s modu-
lated between 25 and 75 ke/s (25 ke/s
deviation) and occupying half of the
available  main  carrier  modulation,
which would be 37.5 ke/s. For the an-
modulated =ubcarrier, this is a modula-
tion ndex of 0,75, varving between 1.5
and 0.5 for the maximum swing of the
subcarrier frequeney.

This ¢an in turn be broken up mto
<idebands of sidebands, most of which is
hypothesized on the basis of “100 per
cent”™ modulation over the range of andio
frequencies, modulation index, or deyia-
tion ratio heing referred to 100 per cent
modulation at the highest accepted atdio
frequency. But if the modulation index
is 5 (the figure for “straight”, unmulti-
plexed ML) at 15,000 eps, 100 per gent
modulation at 1000 ¢ps will represent a
modulation index of 15 times thix, or, 75,
Thix requires about 100 significant side-
hands= to transmit 100 per cent modula-
tion at 1000 c¢px, extending about 100
ke/s on each side of the carrier,

But practical program modulation is
not as simple ax this, One does not|get
100 per cent modulation of any one fre-
queney, but a peak exeursion correspond-

ot L AUDIO AUBIO MAIN
> >  MIXER | 3| MODULATOR &
L SIS 2L—R MIXER TRANSMITTER
LR
DIFFERENCE
NETWORK
R—L
R AUDIO
RIGHT | | - SUBCARRIER
® [ 1soaTor g:xsf > OBULATOR

SUBCARRIER

Fig. 3. The revised Halstead arrangement represented in the Burden system.
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ing to 100 per cent when the instantane-
ous peaks of the component audio hap-
pen to add up in one direction.

All this has to be done twice over in
multiplex : once in modulating the sub-
carrier, and again in applying the com-
posite audio modulation to the main
carrier, Then it all has to be transferred
through the various stages from the
andio nodulator to the antenna without
further distortion, which imposes more
rigorous reguirements than previeusly
necessary for FJM transmission.

Crosby reports his system capable of
quite low distortion figures, while others
reporting on WBAT (New York City)
experimental transmissions using  the
Croshy svstem find much higher distor-
tion figures, There is the reason for the
difference—system capability. s, actual
equipment performanee. And this s not
unique to the Crosby system. It has to be
faced, in precizely similar fashion. by all
of them.

While the Crosby system is inten-
tionally a wide deviation system, there
are no absolute figures in it. Tt is quite as
possible (or impossible} to put in an-
other subearrier, regardless of whether
or not suwm-and-difference matrixing,
whicli is Croshy's basic feature and claim,
is used. Distortion, frequeney response
and dynamic range on the subcarrier are
not affected by whether the signal it
carries 1s a matrixed one or not.

The Halstead System

By this designation 1 refer to the
carlier proposal put forward by William
S. Halstead. This was to use “straight”

multiplexing  without any matrixing:
left c¢hannel on the main modulation

with right on the subearrier. To squeeze
in two subearriers (in reasonahle “com-
fort™), the proposal was to restrict the
right channel audio to a maximum fre-
queney of 8000 ¢ps. on the theory (which
was supposed to be backed by experi-
mental evidence) that frequencies ahove
this do not contribute to stereo, so it's
enough if they come trom the left only.
(Fig. 2).

The argunent for the system was that
it did not interfere with the private
serviee operation and that it is compati-
ble with the present AM/FM stereo, by
transmitting the right channel on both
the subecarrier and AM,

The argument against it was that it
is not compatible, in the sense that FM
receivers without adapters only receive
the left, rather than a mixed or mono-
phonic program. Also very few high fi-
delity people will accept the hypothesis
about not needing anything ahove S000
¢ps on the right.

Evervhody in the business has done
sone changing of position. and now Hal-
stead is going along with what we will
call, for the sake of distinetion,
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NEW TRANSDUCERS

for infinite baffle installation

Introduction of the new JBL Linear-Efficienes
Loudspeakers has heen met with overwhelning
demand. It is apparent that many audio
enthusiasts have been impaticntly waitine

for a truly preciston-made driver ensineered
for scaled enclosure and wall installation.

The super 8" LE8 i a full range londspeaker
which gives response from 30 to 15.000 s,
that is smooth, clean, and accurate far hevond
that delivered by any other speaker of this
size ever made, Partly responsible is g silver
impedance compensating ring in the magneti
cireuit that controls power drawn hy the

voice coib at high frequencies. The LE8 makes
an ideal replacement speaker hecause
enclosure dimensions are not eritical. amd
acoustical requirements can be readilv met,
An enclosed volunie of only two cubie feet. or
more. ix recommended. The twa-way
Lincar-Efficiency System Kit, JBL VMode] 83,
<hown in the smualler itlustrations, includes
JBL Model LE10 Low Frequeney Driver with
free air cone resonanceol 15 copscs JBL Moadel
1.X3 Dividing Network for crossover al

1000 c.p.<.; JBL Model LE3O High Frequenes
Driver, a completely new 54 octave direet
radiator. These three units form an integrated.
perfectly matched. electro-acoustical sy=ten,
They must he used together, Al LE drivers
have a new tvpe mounting flange that permits
mounting from the jront, as well as the rear.
of ihe ballle. Hund~ome new cnelosures for
LK units are the Dale, Madizon. and Minigon.
Write for free technical bulletins deseribing

these extraordinary new transducers.

JAMES B. LANSING SOUND, INC.
3249 Casitas Ave.
Los Angeles 39, Calif.
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LEFT L (LS AUD ] i
o O > MIXER P ubio MODULATOR &
S Nt MIXER TRANSMITTER
| TIME
DELAY
L2
TIME
DELAY
RO
AUDIO
RIGHT [ Lo R - SUBCARRIER
® [**] soaror [ MIXER P mobULaTor
+LQ
SUBCARRIER

Fig. 4. The Bell system, as it would be applied to “straight” multiplex; actually the
experimental transmission used TV and AM-FM channels, separately, so it has not
been applied to multiplex as yet.

The Burden System

Developed by Richard W. Burden.
this oricinally aimed at overcoming the
objections to the Halstead system. To
do thiz, it employs an alternative to ma-
trixing. One might eall it double matrix-
ing. To the lett andio is added L - R, to
produce 2L — R for the main channel,
The same component is subtracted from
(or & — 1 added to) the right audio, to
produce 2R = L tor the subcarrier. (Fig.
3)

Thix means both elzmnels (with the in-
tont of covering the AM/FAL situation)
carry lett and right in ditferent propor-
tions and phaze. When reprodueed ever
stereo  speakers, the L—R from one
speaker is expreted to caneel acoustically
with the R - L trom the other, leaving
just L and I to be heard.

A further =suggestion for the system
i to apply a turther matrixing network
to the reeciver adapter to retrieve the

The Bell System

By this designation 1 refer to the sys-
tem  that hax heen  demonstrated by
RCA/NBC with the Perry Como show.
It uxes a different wmeans to achieve an
objective similar to that of the Burden
system, allowing both channels to carry
tull program content, vet produce sterco
when hoth are nsed together.

It is not proposed for multiplex, but
=ince its compatibility problems are simi-
lar, but a method different from Burden's
ix used to overcome them, it is ineluded
here.

In this case the Haax precedence effect
is nsed. The right audio is time delayed
by a fraetion ot a second, attenuated
shightly, and added to the left channel
and viee versa. Thus both channels carry
lett and right in equal strength, but with
time  differences (Fig. 4). Because of
these time differences, whieh are’ not

fvue L and R electrically. which cer-  enough to be noticeable on the individual
tainly makes hetter sense. chanuels, the correet sounds are associ-
MAIN
T AUDIO
L(EL) wgg MIXER MODULATOR &
l_ TRANSMITTER
e
TRANSMISSION
PHASE
RIGHT SUBCARRIER _I
et LOW | g INVERTER |
® pass | s MODULATOR
SUBCARRIER
l MAIN AUDIO [ "LEFT"

TUNER 91 Ly +Rep + Ry Lt L+ Ry RECEPTION

PHASE

SUBCARRIER HIGH [ INVERTER

FILTER & PASS LR
DEMOD. "RIGHT"
—R, — R, —R—Ly

Fig. 5. Basic arrangement of the Calbest system, which is the only one postulated on
a narrow band subcarrier.
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ated with the loudspeakers thot emit
them first.

The Calbest System

The four svstems =0 far descvibed are
each basically different ways of handling
the audio fed into the transmitter. Ovigi-
nally Croshy favored a wide-hand sub-
carrier and Halstead a narrow-band one,
but these were not really esssential to
either's method. Actually, it would =cem
logical that Ilalstead's original system
would benefit more from use of wide
hand, while a matrixed arrangement
could hetter he adapted to a narrow
chaunel for the difference sigual.

But the Calbest svstem ix predicated

on use of a narrow band subearrier,
They argue  (again on  the hasiz  of

“tests™) that trequencies above 3300 ¢ps
are not necessary to stereo. So they pro-
pose to earry all frequencies ahove thix
on the main modulation and te restrict
the subearrier to frequencies below thix.

To achieve this without making one ot
the sterco channels highly deficient in ve-
production, they reinscrt the highs at
the receiver from the main chaunel. To
explain this let’s designate frequencies
below 3300 eps by the subseript m and
those above by the subseript f. On the
main channel they transmit the complete
program L, + Ry, + L+ R, This ix the
full mixed program, and in this respect
is the same as the Crosby. 1t is the sub-
cavrier content that is different. On the
subcarrier they put just R,. (Fig. 3)

The receiver juggles and rejuggles
thi= waterial so the left speaker presents
L+ Vo(L, R while the right one
presents Ry + Vo (L, + R,}).

Dixregarding, for the moment, the
questionable validity of the 3500 eps as-
sumption, thix system is compatible with
the present AM/FM transmissions, and
does do the other things claimed. The
guestion iz whether Calbest’s “tindings"
ahout the need tor stereo difference above
3500 ¢ps are final. We do not dispute
their tests, but has everything been taken
into acconnt? If we grant, for argu-
ment's sake, that present stereo does not
henefit from maintaining separate chan-
nels above 3300 ¢ps, is it =afe to presume
that improved techniques will not later
reverse thix decision? 1 believe they
probably will do so.

Reconciling Claims

There is no need to assunie, as some
soem to, that one man tells the truth,
while liis opponent must necessarily be
lying, The untortunate faets are that =0
little work has heen done to coordinate
tests, and that there are so many vavia-
bles in hoth multiplex and stereo.

Programs can he reeorded by a wide
variety of microphone technigues. Many
of the tests elaim to have tried a wide

(Continued on page 61)

AUDIO e SEPTEMBER, 1959


www.americanradiohistory.com

TO THE LATEST REPORTS ON PILOT STEREO!

LISTE

We are not permitted to name names or quote quotes. But a leading consumer
testing organization millions know and trust has given Pilot stereo amplifiers and
pre-amps extremely gratifying ratings in a very recent report. While you can't read
the report here, you can listen to it — literally — by simply visiting your favorite
sound room and testing one or more of the Pilot stereo components in question.

Pilot 210, Stereo Preamplifier. Unique 3-position power switch
with optional automatic shutoff for equipment after last record
has played. Quadri-Volume control, permits synchronized attenua-
tion of both channels. DC filament supply for all tubes reduces hum
to an absolute minimum, Feedback tone control circuits for low
distortion. 12 inputs, 6 per channel, for all associated equipment.
Two outputs —audio and tape. Low-impedance tape recording out-
put for long cables. Separate bass and treble controls. Response:
=+ 1db, 20 to 20,000 cps. Harmonic Distortion: 0.2% at 1 volt out-
put. Hum & Noise: 80 db below 1 volt. Obtains power from Pilot 260
Amplifier. 5%" high x 14%" wide x 11" deep. Wgt: 12 |bs.
Complete with enclosure. $89.50

Pilot 260, 80 Watt Stereo Amplifier. Individual bias and
balance controls provided to adjust operating point and accurately
balance output tubes of each channel. Dual convenience outlets
to connect associated equipment. Power output—80 watts, 40

e
o8 @@F <o TEEEE

x
fory
=

[ o0 254

Founded 1919
AUDIO e SEPTEMBER, 1959

watts per channel, music power for 1% harmonic distortion, 70
watts, 35 watts per channel, music power, for %% harmonic dis-
tortion. Frequency response: 20 to 20,000 cycles per second.
Sensitivity .8 volt for full power output. Hum level 90 db below full
power. Input impedance 470,000 ohms. Output impedance 8 or 16
ohms per channel. 9 tubes. 15%"” wide x 634" high x 7% deep. Wgt:
35 Ibs. Complete with brass-finished protective cover. $139.50

-
I I I | () I For brochure describing Pilot’s entire 40th Anniversary Series of Stereophonic Compo-
3 nents, write to Pilot Radio Corporation, 37-04 36th St., Long Island City 1, N.Y.
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Incorporating Tape into the

Audio System

HERMAN BURSTEIN*

Practical hints on the methods of installing a tape recording machine into a typi-
cal home system that may assist the tape user in deriving the greatest satisfaction
from it. Making the connections at the right places can easily save countless head-
aches in the use of a recorder and is more likely to improve the results obtained.

NLIKE THE OTHER signal sources—
phono, radio, and TV—the tape
machine is generally employed not

only to feed signals to the audio system
but also to receive signals from the sys-
tem for the purpose of recording them.
Both in playback and recording there
are various wayvs of conneeting the tape
machine to the rest of the system, and
one must take into account the relative
advantages and disadvantages of these
alternatives,

Recording from the Audio System

Seldom ix the tape machine connected
directly to the signal source—such as,
for example the tuner—when recording
from a high fidelity system. In order to
be able to record readily from the tuner,
TV, or phono—ithout changing cable
connections—the tape machine is ordi-
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Fig. 2. Method employed in some control amplifiers for feeding incoming signals
to a tape recorder.

narily fed trom a point following the
gelector switch of the amplifier, aj was
shown last month in Figs. 15 and 16, re-
produced here as Figs. 1 and 2. In the
case of the magnetic phono cartridge, it
is usually impossible to connect divectly
to the signal source because very few
tape recorders contain the equalization
and amplification facilities necessary for
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Fig. 1. Method employed in some control amplifiers for feeding incoming signals di-
rectly to a tape recorder.
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directly accommodating a magnetic piek-
up. On the other hand, it nay be feasible
to feed the signal from a piezoeleetrie
or eapacitive cartridge directly into a
tape recorder.

For simplieity, conneetion 1= fre-
quently made at the output of the power
amplifier, that is, to the <peaker leads,
as shown in Fig. 3. Alligator elips offer
a ready means of making thix connec-
tion; the elips, which are soldered to a
shielded eable, are fastened to the bared
speaker leads; the other end of the
shielded cable goes to a phone jack that
feeds the signal to the tape recorder's
high level input jack. One can purchase
a readyv-made e¢able with the alligator
clips and phone jack soldered in place.

Connection to the speaker leads is
most frequently employed with a com-
mereial radio or radio-phonograph con-
sole that does not provide a tape output
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AMPEX 960

TEREOPH 1. RDER/ REPRODUCER
STEREOPHONIC AN RECORDER/ o

Plays Both 2- &
4=-Track Tape

RECORDS STEREO
OR MONOPHONIC

" = =% \ 3 ABOVE--960 PORTABLE S"EREO
= J RECORDER, REPRODUCER
S'e reo . , X BELOW-.NODEL 2560 PORTABLE
3 STEREO SYSTEM CONSISTING OF

" 960 AND 2AIR OF 2010
ortable :
PLUS!

Guiding the Ampex engineers who created the 960 was a dual objective—

that of building a machine which was not only a superb example of
engineering skill, but one which would also offer its user

a range of capabilitics far exceeding that of any other recorder made today.

The result was not merely an improved stereo recorder,

but an entirely new concept in home entertainment.

The STEREO 960 fits into family life in literally dozens of ways, contributing many
tangible benefits in musical, educational and recreational fun. You’'ll use it to keep up the
family correspondence by sending “letters in sound”, to tape stereo programs off the air,

to preserve your best monaural and stereo discs on tape, and to acquire new musical and language skills.
You'll have endless fun exploring the 960°’s many fascinating recording capabilities, including
sound-on-sound, echo chamber effects, and other advanced techniques.

.‘\I\II‘)PjX STEI%I‘J(—) SIGNATURE OF PERFECTION IN SOUND
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RECORDER/REPRODUCER

SPECIFICATIONS

The true values of a recorder are best assessed through careful evaluation of its performance specifi-
cations and operating features. It is worthwhile noting here that these specifications are based not on
theoretical design parameters but on actual performance tests. They are specifications which the
recorder not only meets or exceeds today, but which years from now wili still hold true.

The Ampex Model 960 Stereophonic Recorder/Reproducer is capable of essentially distortionless
frequency response from 30 to 20,000 cycles per second at the operating speed of 7V2 inches per
second, and from 30 to 15,000 cycles per second at 33 inches per second. lts precision-engineered
timing accuracy is such that it offers perfection of pitch held to tolerances of less than one-third of a
half-tone. Playing times, using standard (.002"), long play (.0015"), and extra-long play (.001"’) tapes
are as follows:

(a) 4-Track

Stereo Tapes

3% ips - 2 hrs. 8 min.
7V2 ips - 1 hr 4 min.
3% ips - 3 hrs. 12 min.
7V2 ips - 1 hr 36 min.
334 ips - 4 hrs. 16 min.
7V2 ips - 2 hrs. 8 min.

(b} 2-Track

Stereo Tapes

3% ips - 1 hr. 4 min.
72 ips - 32 minutes
3% ips -1 hr. 36 min.
72 ips - 48 minutes
3% ips - 2 hrs. 8 min.
7V2 ips - 1 hr. 4 min.

(¢) Monaural Tapes,
half-track

334 ips - 2 hrs. 8 min.
72 ips - 1 hr 4 min.
334 ips -3 hrs. 12 min.
7V2 ips - 1 hr 36 min.
3% ips -4 hrs. 16 min.
7V2 ips -2 hrs. 8 min.

1200 foot reel

1800 foot reel

2400 foot reel

RECORD INPUTS: High impedance line inputs (radio/TV/phono/auxiliary) 0.3V rms for program level;
high impedance microphone inputs
PLAYBACK OUTPUTS: Approximately 0.5V rms from cathode follower when playing program level tapes

PLAYBACK FREQUENCY RESPONSE: 30-20,000 ¢ps at 7V2 ips; 30-15,000 cps at 3% ips
Within £2 db 50-15,000 cps at 7Yz ips, 55 db dynamic range
Within +2 db 50-10,000 cps at 334 ips, 50 db dynamic range

FLUTTER AND WOW: Under 0.2% rms at 72 ips; under 0.25% rms at 3% ips

HEADS: Manufactured to the same standards of precision that exist in Ampex broadcast and recording
studio equipment. Surfaces are lapped to an optical flatness so precise that they reflect specified
wavelengths of light, resulting in uniform performance characteristics and greatly minimizing the
effects of head wear. Azimuth alignment of stereo head gaps in the same stack is held within 20
seconds of arc, equivalent to less than 10 millionths of an inch —a degree of precision achieved
through use of a unique process involving micro-accurate optical measurements within a controlled
environment. Head gap width is 90 millionths of an inch +5 millionths of an inch.

KEY TO THE EXCITING FUN FEATURES OF THE 960 --

THE AMPEX STEREO-GRAPH

Here’s the simplest, quickest answer
to almost every question about how to
perform the operations illustrated at
right and numerous other recording
functions. The Ampex Stereo-Graph
shows you, quickly and clearly, the
proper dial settings to make for more
than a dozen of the most popular uses
for the 960 . . . including sound-on-
sound, language and music instruction,

and other special effects. A convenient
tape footage/playing time indicator is
included on the reverse side.

MODEL 2010
MATCHING AMPLIFIER-SPEAKER

The Ampex Model 2010’s ten-watt (20 watts peak) ampli-
fier section provides operating characteristics (unequatized)
flat within —0.1 db, with total harmonic distortion less
than 0.5 of 1%, throughout the maximum range of human
hearing ability, at rated output. Noise and hum are 80 db
below rated output, and input sensitivity is 0.18Y to
develop rated power.

The specially designed 8" speaker provides smooth, peak-
free response throughout a remarkably wide audio range.
Such superior design features as its massive die-cast frame
and edgewise-wound ribbon coil contribute effectively to
higher levels of performance than ever before achieved
with a speaker this size.

MODEL 960 DIMENSIONS: Portable cases 9 x 15" x 17%". Unmounted recorder
13 x 15” x 6%" depth below top plate, 1%’ above. Recorder weight 36 Ibs.,
speaker amplifier 31 Ibs.

AMPEX AUDIO. INC e SUNNYVALE. CALIFORNIA ians
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Your favorite LP’s and Stereo
Discs are at their exciting
best while they’re new and
unscratched. That’s when to
tape them on your Ampex,
and preserve their original
quality for keeps!

There’s a real future in family
fun like this—with your
Ampex you can live such
happy moments over and
over again, with a quality so
lifelike you're almost literally
carried bock.

Relax and enjoy the show—
let your Ampex do the
narration! With the

commentary on tape, your

color slide shows are more
professional, more complete

and mare fun!
.

When you tape it “off the
air’’ your only cost is for
blank tape. Yet your musical
repertoire can soon equal
that of all the stations

you hear!

Letter-writing is no longer a
problem, with an Ampex

in the house . . . now it's @
family project. And even
more fun than sending letters
in sound is receiving them!

Learning to speak a new
languoge is made
immeasvreably easier on
the Ampex; you can record
your own phrases side-by-side
with those of the instructor,
and play them back for
comparison at any time.

In the Ampex “Speech Testi
Game”, you pit your wits
against the trigger-quick
memory of the Ampex
recorder/reproducer. You
can’t win, but it’s fun trying

» — 4,
e H ¢
& ‘}

For “letters in sound’’, the
3" tape reel holds as much
as a 10-page letter, mails
first class anywhere in the
United States for 8c.

The Ampex, in privote
rehearsal, can be a wonde
confidence-builder for
people who normally develd
rubber knees when faced
with the prospect of
speoking before a group.

AN .
\\Y
N
N

‘//['h‘:

When you strike up the ban
in stereo, you don’t need
professional musicians to
make a professional
recording. Advanced
techniques are amazingly
easy on the Ampex.
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Fig. 3. A means of feeding an audio sig-
nal to the tape recorder.

Jack (for feeding a tape recorder). This
is the easiest course for the neophyte
because it does not require him to go
“inside” the set. But there are several
disadvantages. The most serious, per-
haps, is that the signal is picked up after
the volunie control of the set. If one has
correctly adjusted the gain control of
the tape recorder for proper recording
level—high enough for adequate signal-
to-noise ratio, low enough for imper-
eeptible distortion—the adjustment is
upset when one varies the setting of the
volume control of the commerecial set.
If, for cxample, one turns down the
volume when answering the telephone,
one has also reduced the recording level.

Another  disadvantage—how serious
depends upon the quality of the com-
mereial set—is that the signal is apt to
be of lower quality after the output
transformer of the power amplifier sce-
tion than at earlier stages. If the output
transformer is of the $2 or $3 variety so
commonly found even in fairly high-
priced commereial consoles, the signal
here is apt to contain significantly more
distortion and significantly worse fre-
queney response, partieularly at the hass
end, than at other points in the ampli-
fier,

Accordingly, it is preferable to pick
up the signal at a voltage-amplifying
stage, which requires going inside the
unit. However, the connections are fairly
simple. The casiest thing, ordinarily, is
to conncet a shielded cable across the
unit’s volume control, as shown in Fig.
4. Note that the connection is to the high
(“hot”) and low (ground) terminals of
the control and not to the arm. ITence
the signal fed to the tape recorder is in-
dependent of the volume control setting
of the commerecial set.

Conneeting  to the volume control
raises a problem which generally does
not occur when connecting to the speaker
leads, namely serious attenuation of
treble response. The cable, depending
upon its length, may add as much as
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several hundred micromicrofarads of ca-
paeitance to the eircuit of the commereial
unit, which may be enough to cause a
substantial loss of high frequencies. A
partial or complete solution is to use a
minimum length of cable {rom the set
to the tape recorder, under three feet if
possible; und to use cable having low
capacitance per foot (about 25 uuf per
foot is readily ohtainable).

As a further expedient, if necessary.
it may he teasible to make a simple
change in the amplifier stage prior to
the volume eontrol that will reduce the
cffect of cable capacitance. This pre-
swmes that the stage in question is simply
a voltage amplifier and has no bass,
treble, or other forms of tone econtrol
associated with it. The procedure, il-
lustrated in Fig. 5, consists merely of
connecting a feedback resistor from the
plate to the grid of the tube. Feedback
reduces the output impedance of the
tube and makes the frequency response
at its output less subject to the effects
of capacitance (of the cable) added to
the circuit. On the other hand, the gain
of the tube is also reduced, but usually
there is gain to spare. The value of the

VOLUME CONTROL

P;‘L%'E‘; OF SOURCE
P INNER LEAD
i (HOT)
! SHIELDED,
I, CABLE
.H‘—k'-]' ooy
SHIELD
LEAD

Fig. 4. Another means of feeding the
auvdio signal to the tape recorder.

feedback resistor shoald be experiment-
ally determined; it will probably lie be-
tween about 220k ohms and 1 megohm.

Recording from a High Fidelity System

Virtually all modern high fidelity con-
trol amplifiers or integrated amplifiers
provide a tape-output jack for feeding
the andio signal to a tape recorder. How-
ever, the circuit location of the tape-out-
put jack varies from one amplifier to
another, The eireuit location may he per-
fectly satisfactory in cerfain Instances
and less satisfactory in others.

As illustrated in Fig. 1, a nnmber of
control amplifiers feed the incoming sig-
nal directly to the tape recorder; that is,
the signal goes immediately to the selec-
tor switch, and the arm of the switch
goes to the tape-output jaeck. This
method  has one possible drawback,
namely that the capacitance of the cable
leading to the tape recorder will attenu-
ate the treble response of the signal
source, namely the radio tuner or the TV,
Nowadays most radio tuners have a low-
impedance output (ordinarily a cathode
follower), so that a good wmany feet of

AN amaariceancadiahiatary com

cable can be employed without signifi-
cantly affecting treble response. Some of
the older tuners, however, have an out-
put direct from the detector, and here
the cable is apt to produce significant
high-frequency loss, Moreover, few if
any TV sets have a low output imped-
ance, so that the cable is likely in this
instance to take a toll of treble response.
On the other hand, in many TV sets, in
order to compensate for inadequate high-
frequency response of their inexpensive
speakers or for other reasons, the treble
de-emphasis network is less than the re-
quired 75 mieroseconds; that is, high-
frequeney response is exeessive at stages
prior to the speaker. Hence the effeet of
the cable leading to the tape recorder
may well be to bring frequency response
closer to correct halance rather than to
unduly subdue the high end.

Should the ecable produce undesired
treble loss when the signal source is an
FM tuner or TV set, the de-emphasis
network ean be modified to compensate,
as illustrated in Fig. 6. It is assumed
here that the de-emphasis network con-
sists of a 1000-uuf capaecitor and 75k-
ohm resistor, and that the cable to the
tape recorder adds 200 puf of capaci-
tance. The 200 uuf of cable eapacitance
is in effect in parallel with the 1000-uuf
‘apacitor, making a total of 1200 puf. In
order for the time constant of the net-
work to remain at 75 microseconds, the
resistor should he 62.5k ohms. The near-
est standard value, 62k ohms, will suffice.

The problem of cable capacitance are
usually avoided when the tape-output
Jack is located as in Fig. 2. Here the
Jack comes after a low-impedance stage
(usually a cathode follower), whieh per-
mits a long run of cable without adverse
effeet npon  high-frequency response.
Ilowever, on occasion one will find an
amplifier, usnally an older unit, where
the stage preceding the tape-output jack
is of medium or high impedanece. In this
case one must be careful of cable length.

FEEDBACK RESISTOR ADDED TO CIRCUIT
(220 K OHMS TO 1 MEGOHM)

SHIELDED CABLE
TO TAPE RECORDER

-

VOLUME
CONTROL

H_.u“.

Fig. 5. Reducing the effect of cable ca-
pacitance upon high frequency response
by adding a feedback resistor.
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CHANGE THIS RESISTOR TO 62 K OHMS TO
COMPENSATE FOR ADDED CAPACITANCE
OF 200 pf.

DETECTOR

75K

TREBLE DEEMPHASIS NETWORK
WITH 75 psec TIME CONSTANT

ADDED CAPACITANCE DUE TO
CABLE FROM CONTROL AMPLIFIER
TO TAPE RECORDER

(—-QOUTPUT JACK

200 ppf

1000 ppf

(CONNECTED TO CONTROL AMPLIFIER
INPUT JACK AND TAPE OUTPUT JACK)

Fig. 6. Changing the deemphasis network in a FM tuner to compensate for capaci-
tance added by a cable.

As suggested in the preceding section,
one might make this stage more tolerant
of eable length by inserting a feedback
resistor of about 220k ohms to 1 megohm
hetween the plate and grid; this involves
some loss of gain, which generally can
be accepted. In fact, in certain instances
the loss of gain may bhe heneficial be-

grated amplifiers, the tape-output jack is
located priov to the tone controls and
other frequeney-shaping eireuits such
as the loudness control, rumble filter,
serateh filter, and presence control.|The
logie iz that one will thereby obtain a
»flat” recording. To illustrate, assume
one is making a tape recording while

OTHER CIRCUITS
(OSCILLATOR, ETC.)

INPUT
AMPLIFIER

TAPE
AMPLIFIER

OUTPUT

CABLE FOR TAPE Fig. 7. How a
RECORDING
\CABLE FOR TAPE feedback loop
PLAYBACK may occur.
CONTROL
INPUTS TAPE OUTPUT AMPLIFIER
JACK
(o]
o AMPLIFIER OR AMPLIFIERS,  |OUTPUT
NO——O0— CATHODE TONE CONTROLS |0
o FOLLOWER ETC.
(o]
SELECTOR
SWITCH

cause it reduces the danger of overload-
ing the stage in question and running
into noticeable distortion.

Location of Tape-Output Jack with

Respect to Tone Controls

In most control amplifiers or inte-

listening to the audio system at very low
level (perhaps late at night). Then the
loudness control or bass control or both
will usually be set to produce a good deal
of bass hoost, compensating for the
seeming drop-out of bass at low listen-
ing levels. For the =ame reason, the treble

[GANGED
Ve = 7
e /
TAPE AMPLIFIER / /
INPUT s el TAPE OUTRLT
INPUTS / 2l (ElS
/
/
o OUTPUT
L o
o
e}
SELECTOR
SWITCH

Fig. 8. Method employed in some control amplifiers to prevent feedback logp.
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may also bhe aceentuated. However, one
does not ordinarily wish this bass and
treble hoost to reach the tape, for they
will cause unnatural accentuation at
medium and high levels of reproduction.
Moreover, the augmented hass and treble
may produce serious distortion on the
tape. By lhaving the tape-ontput jack
precede the tone-shaping eircuits, one
obtains an electrically flat tape record-
ing.

Ou the other hand, there is good rea-
son why one might wish to have the tape
output jack come after the tone-shaping
cireunits so that the frequency response
of the signal can he altered before it
reaches the tape. It is well known that
dise recording companies often add a
great deal of treble boost to the recorded
material in order to impart an artificial
brilliance. When recording a tape at
speeds of 7.5 ips or less, a very large
amount of treble boost is incorporated in
the tape amplifier in order to preserve
high-frequency response; this boost
brings one c¢lose to the point at which
the tape is overloaded. If the material
being recorded on tape comes from a dise
that unduly emphasizes the highs, over-
loading is quite likely to take place.
Therefore it would be very desirable to
cut the treble before the program ma-
terial reaches the tape. Not only is over-
loading avoided, but the tonal balance of
the tape recording is now more nearly
flat to the ear. Flat acoustic response is
obviously more important than flat elec-
trical response, namely mere preserva-
tion of the signal frequencies in their
original relative amplitudes without re-
gard to bhalance.

AM reception offers another example
of why it might be desirable to shape the
frequeney response of the signal before
putting it on tape. Typically, AM re-
ception is deficient in the high end (more
often the fault of the tuner than of the
broadeast station). A certain amount of
treble boost will often improve matters,
particularly if the signal is a strong one
so that treble boost does not bring up
static and sounds from interfering sta-
tions to an appreciahle degree. If the
treble-augmented signal is put on tape,
then the tape bears a closer approach to
flat acoustic response than the signal
originally delivered by the AM tuner.

In the ahove case it may be countered
that one could just as well supply the
treble boost when playing hack the tape
rather than in recording. This is true,
but the results would be less satisfactory.
The more signal one can record on the
tape—within the limits set by the sus-
ceptibility of the tape to overloading—
the higher will be the signal-to-noise
ratio in playback. Application of treble
boost prior to recording augments the
signal on the tape. On the other hand,
use of treble boost in playback brings up
the noise on the tape (hiss and modula-
tion noise) and the noise of the tape-
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orchestra
pit

in
beersheba

u lien the Martha Graham dance group toured Israel, six AR-2 loudspeakers, with tape reproducing
equipment, were taken along to provide musical accompuniment under circumstances where it was
impractical to use live musicians.

Above are four AR-2’s mounted in the orchestra pit of Cinema Karen in Beersheba (two more were placed
backstage). These speakers were selected for the job because of their musical quality; the natural sound
of the live instruments, rather than pseudo-hi-f exaggerations, was desired.

AR acoustic suspensicn speaker systems—the AR-1, AR-2, and AR-3—are designed primarily for use in the
home, but are also emploved extensively by professional laboratories and studios. They are priced from

$89 to $231.

Literature is available on request.

ACOUSTIC RESEARCH, INC. 21 Thorndike Street Cambridge 21, Mass.
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TAPE OUTPUT JACK
(FOR RECORDING)

INPUTS
(EXCEPT TAPE)

MONITOR

TAPE-MONITOR
SWITCH

TAPE INPUT JACK
(FOR PLAYBACK)

\\GAIN CONTROL

OUTPUT
——

Fig. 9. Tape-monitor switch arrangement for accepting the playback signal froTn a
tape machine.

playback amplifier, thereby deteriorating
the signal-to-noise ratio.

It should further be noted that the
program material may contain too much
or too little bass. Too much bass may
overload the tape; bass may be in the
form of audio signals or rumble fre-
quencies. If there is too little bass, one
endangers the signal-to-noise ratio by
waiting for playback to introduce the
bass boost required for flat acoustic re-
sponse.

All told, an optimum combination of
high signal-to-noise ratio and low dis-
tortion is achieved by making the neces-
sary tonal corrections, if any, before the
tape is recorded rather than in play-
back. Accordingly, placement of the
tape-output jack after the tone-shaping
circuits can be a valuable feature. Of
course this means that when recording a
tape one has to consider what goes on
the tape rather than the prevailing re-
quirements for pleasant listening. To il-
lustrate, if the audio system is operating
at low level and one is making a tape at
the same time, one may have to forego
loudness compensation.

Whereas the usual practice in mono-

place the tape-output jack at an early
stage, prior to the tone controls, a sub-
stantial number of stereo amplifiers
place the jack at a late stage. This has
certain advantages in addition to ena-
bling one to control the frequenecy| re-
sponse of what goes on the tape. Location
at a late stage usually means that one is
recording what one hears. To illustrate,
if the left and right signals are com-
bined (as when playing a mono dise with
a stereo cartridge), then the combined
signals are recorded on the tape. If the
balance control has been brought into
play in order to ecorrect for differences in
level between the channels on a stereo
dise, then the signals recorded on the
tape have also been brought into balance.
If only channel A is being played, 'then
only channel A is recorded on the tape.
And so forth.

Playback into the Audio System

In many control amplifiers or |inte-
grated amplifiers, the only means for ac-
cepting the playback signal from a, tape
machine is through a high-level input
jack—usually marked TAPE AMPLIFIER Or
AUXILIARY—which puts the tape zignal

phonie control amplifiers has been to through the same route as the signal
TAPE
CanLe — AMPLIFIER
AMPLIFIER A-B SWITCH
P
PLAYBACK Tre
AMPLIFIER
fo\ CABLE
MONITOR
TAPE OUTPUT  TAPE INPUT TR
el JACK AMPLIFIER
(o}
ouTPUT
[o] e | L o
(o] /
(o}
NORMALLY CLOSED JACK 2
(OPEN WHEN PLUG 15 3
IN TAPE INPUT JACK) 3

Fig. 10. Another tape monitoring arrangement.
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from a tuner or TV set. If one is using
a two-head machine, there is the possi-
bility of a feedback loop, as illustrated
in Fig. 7, which ean produce a formida-
hle howl or squeal due to oscillation. This
can oceur if the tape machine is in the
record mode and at the same time one
happens to set the selector switech of the
control amplifier to admit the signal
from the recorder. What might happen,
depending upon the tape machine, is as
follows:

In some tape recorders the output
cable always remains connected to the
tape amplifier cireuit, whether the ma-
chine is in the record or playback mode.
This amplifier eircuit, it will be remem-
bered from earlier discussion, is used
both in record and playback, except for
changes in the equalization employed.
Accordingly a signal enters the input
jack of the tape machine, is amplified
by the tape amplifier, is fed by the out-
put cable to the input of the control
amplifier, goes to the tape-output jack
of the control amplifier, again enters the
input jack of the tape recorder, is fur-
ther amplified, ete. This is an oseillatory
process that produces the howl or squeal
referred to.

To avoid this possibility, a number of
tape recorders disconnect the output
cable from the cireuit when they are in
the record mode. For the same reason, a
few control amplifiers have adopted the
expedient of Fig. 8. The tape-output
jack of the control amplifier is discon-
neeted from the circuit when the selector
switch is turned to the tape amplifier
position.

Another and more popular expedient
employed in control amplifiers is that of
Fig. 9. Here the tape-input jack is con-
nected to the cireuit by a special switeh
at a point following the tape-output
jack. The arrangement of Fig. 9 is com-
monly referred to as a tape-monitor
switch. Its primary purpose is in con-
nection with tape recorders having sepa-
rate record and playback heads. It per-
mits one to switeh quickly between the
incoming signal that is being recorded
and the playback signal off the tape, so
that one may immediately check whether
the tape recording is a reasonable fac-
simile of the original signal. At the same
time, the tape-monitor switch serves the
purpose of breaking up a feedback loop
that might otherwise occur.

Figure 10 illustrates a different moni-
toring arrangement intended for use
with tape recorders having separate re-
cord and playback heads. When the plug
of the playback cable from the tape ma-
chine is inserted into the tape input
jack of the control amplifier, it breaks
the path of other signals entering the
control amplifier. In order to hear the
original signal, say from a tuner, one
must depend upon an “A-B” switch

(Continued on page 64)
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Push-Button
Muiracle

Jor stereophonic and
monophonic

: hagh fidelity sound !

MIRACORD XS-200

The pushbutton miracle of high fidelity sound—with every practical and proven
feature for the perfect reproduction of stercophonic or monophonic records.

® it’s a heavyweight, professional-tvpe ® Magic Wand spindles eliminate pusher
turntable —and a fully-automautic platforms and stabilizing arms!
changer!

® intermixes 10”and 12”7 in any sequence;
plays all 4 speeds, has a 4-pole motor.
Plug-in head!

® a special switch adapts Mirvacord to
stereophonic or monophonic reproduc-
tion, with finest quality output on

either system! @® shuts off automatically, returns tonce
@ vibration eliminated by speeial mounts! arm to rest position!
@® 5 push-buttons permit yvou to start, @® uand many other outstanding features,
stop, pause, repeat ovr filter, without not found in any other record changer
touching tone arm! ar record player!

—yet it costs only$6750

STEREOTWIN 210/D

a thrilling new standard in a stereo cartridge!

-
:’ X Acclaimed by engineers and audiophiles, STEREOTWIN 210/D is the finest
e : cartridge for the stereo age. “Moving-magnet” principle gives new high

in quality performance. Hum is eliminated by Mu-Metal casing.

Stylus replacement is instant. Phenomenal separation: 22 db at 1000 cps.
EXCLUSIVE ADJUSTMENT puts stylus in proper position both vertically and
horizontally for record changers or manual tone arms.

Truly an audio engineer’s cartridge at an audiophile’s price!

NOwW $ 3450

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

For Free catalogue, please write Dept. A
iy

AUDIOGERSH CORP.

514 Broadway, New York 12,N. Y. WORTH 6-0800
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A Ten-Watt All-Triode Amplifier

ROBERT M. VOSS* and ROBERT ELLIS

Build this simple low-powered amplifier using a pair of rela-
tively new dual-triodes in the output stage and see how good
a small amplifier can sound—with efficient speaker systems.

n the early days of electronics the only

type of tube used for amplification

was the triode. The reason for this
was simple; the tetrode and pentode had
not vet been developed. With the discov-
ery that higher gain could be achieved by
the use of a secreen grid, designers
jumped on the handwagon, and the tet-
rode and later the pentode were thought
to render the single-grid tube ohsolete.

When the emphasix on faithful sound
reproduction came into vogue. audio de-
signers were foreed to do some further
investigation, for listening tests (as well
as refined electronic measurcments) ve-
veated some facts which had not previ-
ously heen noticcd. For unkown reasons
(some of them still uncertain) some
triode amplifiers with low power ratings
sounded cleaner than equivalent pentode
cirenits with more than double the triode
audio output.

As high-fidelity grew up., audio fans
heeame convineed of the superiority of
A * 697 West End Ave., New York 25,
V. Y.

one or the other class of tube, and eir-
cuits were developed which proved the
virtues of either triodes or tetrodes. The
Williamson amplifier, which probably
gave high-fidelity its biggest  boost,
showed that a well-designed low-power
triode amplifier could reproduce cleaner
sound than any of the high-power cir-
cuits used at that time.

Triode advocates, however. had a short
lived victory, for, in 1953, David Hafler
and Herbert I. Keroes showed that an
Ultra-Linear ccnnection of the output
tubes would more than double the un-
distorted power output of the triode
Williamson. This revived popularity in
the Williamson cirvenit, as well as giving
a great deal of publicity to the (then
voung) third school of output-stage

thinking. Partly as a result of the yuh-
licity given to the ultra-linear William-
son, this tvpe of connection is now very
popular with amplifier designers.
However occasional ecircuits are still
developed which are particularly suited
to triode output tubes. This amplifier is

Fig. 1. External appearance of the authors’ amplifier. Follow this layout for simplest

wiring.
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one of them. 6BXT7's are relatively un-
known to andiofans; as far as we know
no commercially built amplifier and only
one published eireuit uses them. In Ra-
dio-Electronics, February 1957, Norman
V. Becker described an amplifier which
delivered eight watts at less than %5 per
cent total harmonie distortion from two
6BX7's and a $2.95 output transformer.
Although Mr. Becker pointed out the
great potentialities of the 6BX7 as an
audio tube, it has not received the at-
tention it merits,

One of the most notable virtues of the
amplifier deseribed here is its efficiency.
Remember the power supply of the Wil-
liamson? It delivered 450 volts at 120
ma to the output stage. This is more
than 50 watts. but the audio output was
only rated at 12 watts. Our amplifier,
Fig. 1, delivers 10 watts with a d.c. in-
put of 25 watts; it is almost twice as
efficient! An additional feature of the
output stage, which uses two 6BX7’s in
push-pnll (actually, four %46BXT7’s in
push-pull parallel iz more accurate) is
its low driving requirement; the grids
require only half the signal that the
Williamson output stage did.

The early stages of the cireuit, Fig. 2,
hear a close resemblance to the corre-
sponding part of the Mullard 520 ampli-
fier. The change here is the use of a
triode voltage amplifier instead of the
original pentode. A triode furnishes
enough gain so that, with 20 db of feed-
back. the amplifier requires only 0.5
volt for full output. We did not use an
input level control becanse such controls
frequently hecome noisy even if they are
never touched after being initially set.
If vou want to decrease the sensitivity
of the amplifier make up a voltage di-
vider to fit your needs, making sure that
the total grid resistance seen by the
6AV6 does not exceed 0.5 megohm.

The plate of the voltage amplifier is
connected directly to the first grid of
the eathode-coupled phase splitter, thus
providing the necessary d.c. potential for
the grid. We chose this type of phase
splitter mainly because of the fact that
the output impedances from its two sides
are equal, therefore eliminating prohlems
of unequal high-frequency phase shift
that we have encountered with the other-
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ALTEC LITTLE-GIANT BOOKCASE SPEAKER SYSTEMS...low a

Ay ( 5
H B

&y

Highest efficiency of any comparable system tested—214 to 314 watts nominal for
average room listening—peak ratings as high as 20 watts * Test against any other
speaker system selling for up to $50 -more for frequency response—— presence—efficiency
* Price them. You’ll buy ALTEC for the highest sound value.

P

B ALTEC 835A
o : MONTEREY JR.
Wﬁ‘;wz - Quality of reproduc-
L% | tion equals or exceeds

# 2 systems costing up
: to twice as much.
Finished on all four
sides for use in hori-
zontal or vertical posi-
tions. Employs ALTEC's famous con-
trolled-linear-excursion bass speaker that
always repeats exactly what it hears.
Direct-radiating cone tweeter,

Specifications:

Guaranteed frequency range: 20-18,000
cps. « power rating: 15 watts « imped-
ance: 16 ohms  finish: walnut, blond,
mahogany « dimensions: 1114” H, 23"
W, 1114” D « approximate shipping
weight: 45 Ibs + price: $79.50

ALTEC 834A
MONTEREY

This is the ultimate
in compact speaker
systems. The Mon-
terey uses two
controlled- linear-ex-
cursion bass speak-
ers, and ALTEC's
3000B high-frequency sectoral horn. At
40 cycles this outstanding system has,
for the same power input, more than
five times the audio output of any other
small speaker system tested,

ALTEC 700B MELODIST

The most performance in the smallest
package. ALTEC's Melodist is made to
order for small apartments, or as a sec-
ond speaker in stereo sound systems.
Contains ALTEC’s engineered bass
speaker, plus the same high-frequency
speaker used in more expensive ALTEC
systems.

Specifications:

Guaranteed frequency range: 70-22,000
cps « power rating: 20 watts « imped-
ance: 8 ohms « finish: blond, mahogany
» dimensions: H-1114”, W-.2334”, D-
101" + approximate shipping weight:
24 |bs « price: $126.00

Specifications:

Guaranteed frequency range: 40-22,000
cps « power rating: 20 watts « imped-
ance: 8 ohms « finish: walnut, blond,
mahogany « dimensions: 14” H, 26” W,
1414" D « approximate shipping weight:
45 Ibs « price: $174.00

el

@
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ALTEC 355A 20-WATT
AMPLIFIER-PREAMPLIFIER

ALTEC S40 MASTER
STEREO CONTROL
$12.00

LANSING CORPORATION

SEPTEMBER, 1959

For a monophonic system use ALTEC’s 355A amplifier-preamplifier with
ALTEC's 306A AM-FM or 307 FM tuner, and any one of ALTEC's compact
speaker systems. Now, or in the future, you can have an ALTEC stereo
system by simply adding another 355A, a matching speaker system, and
the inexpensive S40 master stereo control.

ALTEC's advanced engineering and manufacturing methods guarantee
big-speaker sound in small packages. That's why any one of ALTEC's
three compact systems is an excellent choice as a second speaker if you
want to convert your present mono system to stereo.

355A Specifications: frequency range: 20-22,000 cycles » power output:
20 watts « load impedance: 4, 8, and 16 ohms « seven separate inputs «
tape recorder output « four position loudness control « three position
scratch filter « three position rumble filter « dynamically balanced output
» four separate volume controls « separate power switch « separate bass
and treble controls « four position record compensation « fully shielded
input section « eyeletted printed circuit « compact construction « ease of
installation « price: $111.00 (Walnut, blond, or mahogany cabinet: $19.50)

Write for free catalogue:

ALTEC LANSING CORPORATION. Dept. 9 A
1515 S. Manchester Avenue, Anaheim, Calif.
161 Sixth Avenue, New York 13, N. Y.

A Subsidiary of Ling Electronics, Inc. 1271
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Fig. 2. Schematic of the simple 10-watt amplifier.

wise ideal split-load cirenit. The balance
control bears speeial mention. When con-
struetion is complete, conmeet the ampli-
fier to a suitable load, set the control near
mid-position, and feed a 1000-cps sine
wave into the input. Measure the output
and adjust for 3 ov 4 volts across the 16-
ohm winding. Then adjust the balance
coutrol for equal a.c. voltages at the
plates of the output tubes. Adjusting for
equal grid voltages is useless; it assunes
that the output tubes have identical

transeonductance, which is rarely the
case even for so called mateched pairs.
True push-pull operation requires that
the output transformer receive equal sig-
nals from both sides of the ecircuit.

Since a d.e. balance control is not in-
corporated in the output stage, it would
be wise to seleet the closest matched
(total eurrent drawn by both sections)
of several 6BX7’s. We used a choke in
the power supply, so that hum will he
kept helow audibility even with |sub-

stantially mismatched tubes. Two steps
were taken to further guard against
hum. First, we used a ground bus to pre-
vent ground loops from forming in the
chassis. The bus is connected to the
chassis only at the input jack. The filter
capacitor must be mounted on an insu-
lating wafer and grounded to the bus.
Secondly, separate prongs on the pre-
amp socket are connected to the trans-
former heater winding center tap and
the cathodes of the output tubes. When
no auxiliary equipment is being powered
from the amplifier, plug a shorting plug
(jumpers from pins 6 to 7, and 4 to 8)
into the socket. As well as completing the
primary circuit of the power trans-
former, this puts a bias of about 23 volts
on the heaters. If a preamp is used, pin
4 can be used as a polarizing source to
connect to the slider of a filament hum
balance control. Aside from these extra
connections, the socket is wired to ac-
cept any standard preamp, such as
EICO, Heathkit, or Dynakit. It provides
6.3 volts at 1 amp, and 250 volts at 5 ma.

We cannot emphasize too strongly
that an amplifier is no better than its
output transformer. We selected an
Acrosound TO-250 mainly because it
will deliver 10 undistorted watts from
20 to 20,000 cyeles. Negative feedback
can do a great deal to improve frequency
response characteristies and lower in-
ternal resistance, hum, and noise, but it
cannot increase power output. As a mat-
ter of fact it ean decrease useful power
output by accentuating undesirable over-
load characteristies. If you economize by
using a less expensive output trans-
former, don’t expect to get as much
power at the frequency extremes. This is
an honest 10-watt amplifier; try measur-
ing some of the commercial 10-watters
around 20 eps and see how many of them
will deliver rated power in that vieinity.

Figure 3 shows the frequency response
of the amplifier. The smooth, extended
high-frequeney range is apparent in
high-frequeney transients. The undis-
torted power output is shown in Fig. 4.

(Continued on page 90)
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Fig. 3. Frequency response of the amplifier. Fig. i4. Curve of power output vs. frequency.
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THE BALLAD THE SONNET

THE BALLAD, Model A230: Dual 15 watt amplifiers and dual
preamplifiers in a magnificently styled instrument. Friction-
Clutch Tone Controls: Bass and treble controls adjust separately
for each channel. Once adjusted, the controls lock automati-
cally to provide convenience of ganged operation. Exclusive
Third Channel Speaker Selector: Remarkable new development
permits addition and operation of a third channel speaker in
local or remote stereo systems. Also permits simultaneous oper-
ation of virtually any combination of speakers — stereo and
monaural — in local and remote installations. 1/luminated Push-
Button On/Off Switch: Wonderfully convenient device permits
amplifier to be turned on and off without upsetting careful
setting of controls. Speaker Phasing Switch: Corrects for im-
properly recorded program material. Subsonic Filter: Elimi-
nates phonograph rumble.

The Ballad, Model A230 . . . . $109.95
Optional Enclosure, Model AC23 . . . . 7.95

THE SONNET, Model T230: Stereo AM/FM tuner. The ideal
stereo companion for the A230 amplifier. Separate, and Highly
Sensitive AM/FM Sections: Permit superb reception of AM/FM
stereo broadcasts through this one instrument. Multiplex Input:
Conveniently located multiplex jack accommodates multiplex
adapter for receiving Crosby compatible multiplex (FM stereo)
broadcasts. High-Q Ferrite Loopstick: Provides high AM pick-
up sensitivity. Automatic Frequency Control: Locks each station
g into its proper position every time. Improves manual tuning by
a factor of 10 to 1. New Low Noise Front End and Wideband &
Transitionally Coupled IF Stages: Result in increased sensitivity / %
and low harmonic and intermodulation distortion. The T230 ;
features a brilliantly contoured new escutcheon and a superbly
styled new enclosure. £

|
The Sonnet, Model T230 . . . . $119.95 . |
i

(Complete with Enclosure)

(Prices slightly higher in the West)

Harman-Kardon Packs More Solid,
Useful Engineering Features Into
The New Model A230 Stereo Amplifier

And The New Model T230 AM/FM Stereo
Tuner Than You Will Find In Most
Higher Priced Tuners and Amplifiers

| harman DETEERY

HK-23 Westbury, N. Y.
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"Panphonic” Stereo Control

Amplifier

GEORGE MANNING LEWIS*

A phono preamp of unusual design is combined with an expander-compressor circuit
to compensate for unequal loss of dynamic range of stereo discs as the grooves wear.

ESPITE THE INCREASED REALISM of

stereophonic recording and repro-

duetion in home music systems,
many eritical listeners are experiencing
disappointment with stereo dises because
of the inequalities in the dynamic range
of the two “channels” that develops,
during repeated use, from the disparate
erosion of the two separate sound pro-
dueing parts of the recording groove.
Unlike monophonic records, in which the
gradual loss of dynamie range poten-
tials and the decreasing of the realism
illusion is not unexpected and presents
no great problem, in stereo records (al-
thongh less in the 45/45%s than in the
lateral hill-and-dale’s) this disparate
erosion rate—and unequal loss of dy-
namiec range—ecan result very quickly
in such destruction of the realism and
fidelity that a recording of a brilliantly
eonducted symphony hecomes a frus-
trating reasonable facsimile of a Tues-
day evening performance by a grass-
roots-culture-for-everyvhody
clety.

A simple comparison of two identi-
cal stereo records, one of which has heen
played thirty or so times in normal home
use and the other new. will demonstrate
this to the extent that. if this unfortu-
nate characteristic were not casily cor-
rectible, one would doubt that the cost
of stereo records and reproducing sy
tems is justified. Fortunately, however,

music  so-

* 1302 Atlas 8t.. Murfrecsboro, Tenn.

= NG 2
A DYNARIC RANGE | ecja(i7er CONTROLS
by 53

CONTROLS

44

cirenitry for the correction of—or com-
pensation for—such dynamie range in-
equalities that may develop is fairly
simple to understand and may easily he
incorporated into the design of a fwo-
chaunel preamp or control amplifier, of
the “panplionic¢” type, without modifica-
tion of either the funectional flexibility
or monaural uses of the pre-power-am-
plifier stages,

Johnson! some years ago suggested an
effective “expression” ecirenit by which
variable, seclected amounts of vo]ume
compression could be ohtained by' use
of an ingeniously designed device for
controlling the bias voltage on the grid
of one stage in the control amplifier in
such a way so that the grid bias voltage
varied in proportion to the general
audio levels of the signal; thus increas-
ing or deereasing the amplifying fune-
tion of the stage to provide volume ex-
pausion or compression as desired. How-
ever, there was, at that time, very little
practical demand for the volumne com-
pression features of his cireuit, and
since there were equally effective; cir-
cuits to provide volune expansion which
were simpler and less costly (in compo-
nents) to construet, few persons other
than experimenters and those having
special needs for volume compression
for recording purposes—and those who
must attach every new deviee, no matter

1 Johnson, Mauriee P., “Hi-Fi Céntrol
Amplifier with 'Expression' " Hi-Fi Annual
and Yearbook, 1956, p. 20,

Fig. 1. The au-
thor's amplifier—
o constructers to
ASS
CONTROLS mount on a stand-
Cr ard rack.

TREBLE
CONTROLS

WWW. ameidsaanadioRhistery.com

Low weird, to their hi-fi rigs—explored
the potentials of Johnson's “expression”
circuit, despite its lmmediately appar-
ent theoretical excellence.

Nevertheless, the principles involved
in the basic design and the functions of
the “expression” circuit, are, with some
modification and adaptation, ideally
suited to the problem of compensating
for and restoring the dynamic range
balance necessary to obtain the full real-
ism potentials of stereo dises as they
age with use. Too, when incorporated
into the design of a two-channel eontrol
amplifier, this circuit will greatly en-
hance the realistic illusion of spread-
sound reproduetion of monophonic ree-
ords and tapes, of AM and FM Radio,
and of certain TV programs (although
a single sound source is usually prefer-
able for most TV programs). Also with
proper switching arrangements the “ex-
pression” eirvenit will contribute as much
to the increased realism of the (pseudo)
stereophonic AM-FM and AM-TV si-
multaneous broadeasts now available in
most communities, as to the enjovment
of sterco records: and should therefore
he ineorporated into a *panphounie”
type control amplitier which allows two-
channel reproduction and control of
signals from a single (monophonie)
source or signals from various combi-
nation (stereo) sources. Such a control
amplifier is represented in the schematie,
with variations in the “expression” cir-
enit represented in an alternate selie-
matie, Fig. 2.

Construction

The panphonie control amplifier, Fig.
1, was constructed for the author’s use
in his home system and is designed for
use with a Pickering sterco carvtridge
and with two 33-watt Williamson-type
power awmplifiers. Modification to meet
the needs of cerawic cartridges is fairly
simple and may be provided for by the
inclusion of two closed eircuit input
jacks as suggested in the “alternate in-
put switeh” arrangement in the insert in
Iig. 1,

Sinee the signal output of most mag-
netic pickups is very low, in order to
afford sufficient amplification in the pre-
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Early American Model,

i fruitwood,

30” wide, 24%” high, 13%* deep.
$279.95 user net,

Furniture courtesy of Lopipero Ine,

TMS-2... most sensational advance in stereo reproduction

When you listen to the TMS-2, you will experience stereophonic
reproduction that no conventional system can ever achieve. Its entirely
new principle of operation permits every listener throughout the
room to enjoy fully balanced sound with such extraordinary breadth
and three:dimensional depth that it seems to originate beyond the
Sontaining two complete multispeaker  confines of the room itself. Full controls and adjustable doors allow the

systems in one compact enctosure, the

‘Trimensional’ TMS-2 projects frequencies  “T'rimensional” TMS-2 to be placed anywhere
of both channets to the rear and side watls 0 8 9
of the room. Thus, one large watl area  — along wall or corner — without affecting its

becomes channel A; another channel B...  performance capabilities. The full TMS-2
exactly as if you had a series of widely . . . . b
distributed speakers for each channel. story is a fascinating one. Write for it today.

Furniture courtesy of Jens Risom Design Ine.

Contemporary Model, 4 AN
30" wide, 25 high, 12%"” deep. i
In mahogany — $258.00, 3

in blond or walnut — $263.00 user net. : I

WRITE DESK R-6, UNIVERSITY LOUDSPEAKERS, INC., WHITE PLAINS, N. Y.
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amp stages without using more than one
tube-envelope for each of the stereo in-
puts and to allow for the loss in the
equalization ecireuit, two 6U8 tubes were
employed, although these tubes are com-
parative newcomers to the audio field
and have, when new, greater micro-
phonic tendencies than some of the usnal
types used for preamp cireuitry. With
care in wiring, sufficient cathode by-
passing, and shielded grid leads when-
ever more than an ineh in length, if
properly mounted and placed on the
chassis for a minimum of mechaniecal,
external vibration, 6U8's may be oper-
ated with almost complete absence of
noise. Certainly with as little noise as
the favored 6SC7 preamp tubes used in
some ecireuits.

However, if the microphonic tenden-
cies of the 6U8 tubes are considered ob-

jectionable, and if metal octal type
tubes are preferred—and if one does
not mind the addition of another thbe
to the preamp stages—a combination of
one 63C7 and two 68J7’s can be used by
devoting each triode of the 6SC7 to
separate stereo channels, coupling the
section plates to the separate pentodes
for the necessary second stage of the
preamp to permit a feedback type of
equalizer and still have sufficient gain
to activate the “expression” ecireuit.

In any arrangement it is important,
however, that the triode stage precede
the pentode stage since a gain of more
than 50 is needed in the preamp for
stereo reproduction. By using the 6U8’s
as shown in the schematic one may ex-
pect an over-all mid-band gain from the
first (triode) section of 25-30; and al-
thougl the over-all gain of the pentode

section is about 185 it is reduced by the
equalizer feedback to approximately
1.85. The over-all gain of the two sec-
tions is therefore sufficient to activate
the “expression” ecircuit and to meet the
requirements in signal strength of the
power amplifier. (V, and V, barely
amplify the signal sufficiently to compen-
sate for loss in the tone controls, and
lience for all practical purposes in con-
struction may be disregarded as signal
amplifiers).

Equalization Network

The equalizer ecircuit preferred for
use with 6US8’s is of the “between stages”
network type, and although other ar-
rangements for obtaining the exact
equalization required for optimum re-
production are possible, they will gen-

(Continued on page 86)
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Fig. 2. Over-all schematic of the panphonic amplifier.
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the ‘“fourmost reasons” why Audax Paraflex >«
is not ‘“‘just another speaker system.” ko]

George Silber, as President of Rek-O-Kut and its new Audax Dirvision has been a
pioneer in the manufacture of the highest quality compenents. In Audax Speaker Systems.
you will find the same uncompromising standards chat have made Rek-O-Kue StereoTables
the most respecred brand in high 4delity.

Corona 68, N. Y. Dept. A9
State.

Saul White, well known design engineer and wrirer on transducers and invenror of
the patented Paraflex foam compound suspension, the greatest step towards the reproduc-
tion of natzral sound.

38-19 108th St.,

Name
Address
Y.

Tom Mulligan, representing the grear Union Carbide Company who researched and
deveioped the Dynel fabric adapred by Audax for its “Acoustiscreen.”

George Nelson, ouc of Americss greaest industriial designers, brilliantly styled the
enclesures and developed the Dynel three-dimensional “Acoustiscreen” grille.

TWO MODELS new at your dealer’s — CA-80 System, 127 x 12 x 24~, $99,95 CA-100 System, 15" x 12 x 257, $139.95.

LT

Export: Morhan Exporting Corp., 458 Broadway, New York 13, N.Y. Canada: Atlas Radio, 50 Wingaold Avenue, Toronto 19, Ontario RA-8
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PILOT SP-216-A DELUXE
ETEREO PREAMP-CONTROL
NIT

When the Pilot SP-215 stereo preampli-
fier and control unit appeared on the mar-
ket last year, we reported it briefly in these
pages in conjunction with the SM-244, a
complete stereo amplifier-preamp unit. It
was then deseribed as being “extremely
flexible, well engineered, and carefully
built,” and after a year of use we are of
the same opinion still. Its sueccessor, the
SP-216-A, is an “improved” version of the
same basic unit, which is somewhat like
painting the lily, since the earlier model
was sufficiently excellent to satisfy most
users.

However, careful study of the SP-216-A
brings out the points of superiority of the
new model, both from the standpoint of
user convenience—which is obvious to the
eye—and to the reduction of the already
low distortion thronghout the circuit, which
is not so obvious on casual inspection. In
general appearance the new model is not
radically different, in spite of the more
attractive finish of panel and frame, the
latter being heavily gold plated and highly
polished. The knobs are also gold plated,
and the over-all appearanee is quite luxur-
ious. The cabinet is steel, with a black
grained vinyl covering permanently bonded
to the metal.

Basically, the circuit consists of two
identical sections comprising a dual-triode
preamplifier, tone-control amplifier, and an
output cathode follower. Side amplifier
circuits feed from the selector switch
through separate volume controls, another
amplifier, and a cathode follower to feed
a tape recorder, with a tube-driven VU-
type meter indicating the recording level
being fed to the tape machine. In addition,
a panel-mounted switech connects both me-
tering circuits to the audio output termi-
nals to facilitate balancing the two chan-
nels for stereo reproduction.

The 216-A has a total of 14 inputs—
seven pairs for phono changer, phono
turntable, tape head, microphone, tuner,
multiplex. and tape amplifier. These in-
puts are selected by a rotary switeh, ex-
cept for the change from changer to turn-
table, which is effected by a slide switeh
along the lower edge of the control panel.
Equalization in the preamplifier stages is
provided from feedback cirenitry in the
216-A, whereas in the 215 equalization re-
sulted from a between-stage losser net-
work. Because of the feedback, the new
circuit has less distortion than before. The
funection switech has four positions, the
usual stereo and stereo reverse, and mono-
phonic output from either ehannel A or
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channel B inputs. The ganged master vol-
ume control is in two sections (four pots
altogether), one immediately following the
sclector switch and one in the grid cirduit
of the output cathode-follower stage. Thus
any hum or noise which might originaté in
the tone-control stages is reduced as the
output level is lowered, while the input
section of the control prevents overload of
the intermediate stages in case of higher-
than-normal input levels. The volume con-
trols of the two channels track within 2 db
over the majority of the range. The loud-
ness-contour switch is ganged for both
channels, and provides a normal or flat
position, and four separate contours (for
correspondingly reduced levels. Dual-knob
potentiometers are used for both bass and
treble tone controls, permitting separate
adjustment of tone in the two channels.
The knobs may be locked together with the
exclusive Pilot “TroLoK,” a simple me-
chanical means for coupling the knobs for
simultaneous control of both channels. The
power switeh has three positions—on, OFF,
and AUTomatie, and in the latter position
the cutoff switech on a record changer ean
serve to turn off the entire amplifier svs-
tem. The remaining panel control is for
balaneing, with one channel being cut off
at each extreme of rotation.

The rear apron mounts two dual level-
set controls, together with a ganged con-
trol for recorder output. This permits ad-
justing the recording signal to any level
from 0 to 1.3 volts at zero indieationg on
the two meters. This is extremely desira-
ble hecause it enables the recordist to' op-
erate with normal meter swings regardless
of what level his tape recorder requires.
When switehed to the MoNITOR position.
the meters indicate the audio output level,
and the user then adjusts the balance con-
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Pilot SP-216-A Preamplifier-
Control Unit

e University Model TMS-2 “Tri-
mensional” Stereo Speaker

e The Leak Amplifier Line—
“Point One” Stereo and Mon-
ophonic

Dynaco Stereo 70 Power Ampli-
fier Kit

trol to get equal outputs.

Frequency response was measured at a
1-volt audio output and was found to be
within + 1.3 db from 20 to 20,000 eps.
Minimum input signals for a 1-volt out-
put were: tape head, 1.9 mv; phono, 3 mv;
microphone, 2.8 mv; and for the high-level
inputs, 0.11 volts, Hum and noise meas-
ured at 82 db below 1 volt on the high-
level inputs and 66 db helow 1 volt on the
low-level inputs with volume control ut
maximum. D.c. is used on the heaters of all
the audio stages (not the side amplifiers
nor the meter amplifiers) and power sup-
ply filtering is generous so that hum is
never a problem with this unit.

Listening quality with the 216-A is
slightly better than the earlier 215, al-
though unless they were played side by
side the difference would scarcely be no-
ticed. On the debit side—and it is difficult
to find anything about the nnit with whieh
one could find fault—is the lack of a
phasing switeh, and possibly the lack of
several different equalizations for older
records. We modified the 215 to provide
the phasing switch, and could easily do so
with this one if we considered the need
sufficiently important. As to other equali-
zations, the tone controls are marked to
indicate the approximate settings for
NAB, LP, and AES curves, which should
be adequate for anyone. The serious ex-
perimenter will find the 216-A ideal for re-
cording and for general “tinkering” where
a meter is desirable. Many of these pre-
amps are being used in broadeast stations
for record reproduction, and we believe
that an optional satin chrome panel for
rack mounting might engender still more
interest in professional applications. At
least, the unit is good enough for such
J-10

uses.
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Fig. 1. Pilot SP-216-A Deluxe Stereo Preamp.
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a new tweeter that solves at least
three of your speaker problems!

SOUTH AMERICAN TROUPIAL BIRD PHOTOGRAPHED AT TREFFLICH'S, NEW YORK

the ‘ah!’* electrostatic transducer

A Combination Mid-Range and Super Tweeter

0 The ‘ah?’, because of its revolutionary new construction gives clear, trans-
parent response on all frequencies from 600 cps to beyond the limit of audibility
and has none of the limitations of tonal coloration and exaggerated peaks found
in cone or piston type tweeters!

9 The ‘ah?’, because of its omni-directional characteristics, offers tremendous
advantages in your stereo system. The ‘ah!’ enables you to space out speakers
to achieve the dramatic effects associated with wide separation without the
disturbing “hole-in-the-middle” caused by the directional characteristics of
conventional speakers .. .or by single-ended, high distortion, limited range
electrostatic speakers.

9 The ‘ah!” electrostatic transducer is superior in quality and performance to
speakers selling for almost twice as much, but, because of expert research
facilities and newly developed materials it is offered at an unprecedented low
price ... only $49.95,

Nothing else to buy — R/C crossover network and
AC power supply are built in. 8 or 16 ohm L pad
may be added to attenuate tweeter, if desirved.

GUARANTEED FOR FIVE FULL YEARS,
elements are practically indestructible.

“An American-made speaker — patent
applied for by COSMOS INDUSTRIES.

the ‘ah!’ electrostatic transducer can now he seen at

EAST COAST

HUDSON RADIO STORES See your local

48 west 48th Street |EONARO RADIO IN THE o YH:S: M“,m s FIM:""‘ | highyfidelity
Voice ision Inc. Yoice & Vision Inc.

New York City o Sqandt et BUSLALLSIMN 921N Rush Street 7055 W North Avenue | dealer.

New York City Chicago 11, Illinois Oak Park, Illinois

212 Fulton Street
New York City HARVEY RADIO

35 wiltiam Street 103 West 43rd Street
Newark, New Jersey New York City

Allied Radio Corp. Evergreen Allied High Fidelity Inc.  Allied High Fidelity Stores
100 N, western Avenue 2025 W. 95th Street 602 Davis Street
Chicago, [llinois Chicago, Itlinois Evanston, lllinois
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COSMOS I

Mates easily and quickly to any speaker made.
Frequency Response: Full flat, {ifelike midrange
plus UHF coverage—600 cps to past the limit of
audibility. Roll off 6 db/octave of speaker and
crossover netwerk below 900 cps. Backwave
completely undamped.

Impedance: Designed to match 8 or 16 ohms
output of 15 to 50 watt amplifier.

Crossover: Self-contained R/C crossover - net-
work; recommended crossover point between
650 to 850 cps. May be connected in parallel
directly across any low frequency woofer with-
out additional netwerk

Sound Dispersion: Full 180° coverage (front and
backwave) when speaker is mounted at least
6 from back wall.

Distortion: Practically unmeasurable. Radiation
area is 62 sq. inches.

Polarizing Veltage: Fused currentless 1000 volt
DC power supply. 110 volt AC power line.

Hand rubbed genuine walnut cabinet, other fin-
ishes available on special order.

For complete information and
specifications write to:

DUSTRIES, INC.

31-28 Queens Doulevard
g Long Island City 1, New York

49

wWaAny avnarieaaradiahietqry com



www.americanradiohistory.com

Fig. 2. University “Trimensional’ stereo speaker system with the “doors’’ opened for
stereo reproduction.

UNIVERSITY “TRIMENSIONAL"
STEREO SPEAKER, MODEL TMS-2

Omne of the prineipal problems in laying
out a satisfactory loudspeaker system for
stereo reproduction in the home is the pro-
vision of adequate space in the right places
for two separate loudspeakers—ecompletely
aside from the fact that in many homes it
is difficult, if not impossible to obtain suf-
ficient cooperation from all members of the
family to put the speakers where they
should be regardless of the appearance.
Loudspeaker ¢abinets have not been around
long enough for us to have acknowledged
their snob appeal as we do with the archi-
tectural monstrosity known as a grand
piano, yet space will be made for one of
these even though it may never be played
but serve only as an ornament. Aside from
the problem of space for two cabinets,
there is also the problem of cost. There
are, undoubtedly, some people in the world
to whom the extra outlay of a few hundred
dollars for another loudspeaker system may
not upset the budget, but this is not a uni-
versal condition.

Understandably, therefore, speaker man-
ufacturers have introduced many types of
speaker systems aimed at the largest sec-
tion of the home market—both with respeet
to price and to acceptance. Practically all
small cabinets have been presented as
“ideal for stereo,” but they had nothing
special to offer except their small size, and
while many gave excellent account of them-
selves as to the performance, two were still
required, and in most instances they were
simply rectangular speaker enclosures just
like their larger counterparts in appear-
ance but perhaps half as big.

Another solution—which appears to
work quite well—is to use a single woofer
which reproduces the low-frequeney portion
of both channels and a small separate
speaker for each chanuel to reproduce the
high-frequency portion. When properly dis-
posed in the room and properly phased,
this svstem works well, and if the crossover
is sufficiently low—that is, not over about
600 cps—the stereo effect is satisfaetory.
Two different methods of combining the
low-frequency outputs of the two channels
have heen used—in one an isolating net-
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work couples the two systems together in
additive phase, while in the other a dual
voice coil is used with the two eleetrical
outputs being fed to separate voice ¢oils
on the same former and driving the same
cone. Thus motion will be imparted to the
cone in direct proportion to the vector sum
of the two signals.

The prineipal advantage of this system
is that a dual-voice-coil woofer costs only
slightly more than a single conventional
unit of the same size, not two times as
much as two separate speakers do.

The next step in developing a single-unit
stereo speaker is the placement of the high-
frequeney units for proper dispersion. Un-
less the cabinet is at least six feet long,
the speakers can not be placed far enough
apart for good results, if they are to face
the front. If they are made to radiate out-
wards from the ends of a smaller cabinet,
then reflections from the walls can create
a spatial feeling. Regardless of where one
is in the room, there are many paths of
reflection coming from each channel. This
is what the University TMS-2 purports to
do. and does.

When we first heard this unit it |was
being demonstrated in a room about 15 feet
wide and 30 feet long. Across one of!the
narrow ends a serim was placed so| we
could not see the speakers being Al!B’d
against each other. We learned later that
one condition eomprised two S-10 speaker
systems spaced about 8 feet apart; the
other was the TAIS-2. Some form of sereen
is always a great advantage in a stereo
speaker system, for it is a human charaec-
teristic to hear two sound sources ifi we
can see two. You can prove this to yourself
with any two-way system. Take off the grill
cloth so you can see two speakers, and they
will seem not to blend together at the eross-
over as they should. but will appear to be
separate sources. Cover them and you again
hear only one apparent source.

With the TMS-2 system, you alwavs had
the feeling of good stereo repreduction in
every part of the room; with the two
8-10’s, either channel would seem to pre-
dominate as you came closer to it. We have
since lived with this speaker for some
weeks and the illusion persists—the stereo
effect is excellent no matter where you are

WWW ammerdceanadioRistery com

in the room.

Figure 2 shows the TMS-2 as it is used
for stereo. The two doors are opened out-
wards to screen leakage directly forward
from the two high-frequency seetions so
that all the sound from them reaches the
listener in the form of reflections. For
various placements in the room, the posi-
tions of the doors may need to be varied
for optimum effect, but that requires only
a little experimentation. For monophonie
listening, the doors are closed, resulting
in a more normal type of single-channel
sound.

The system consists of a heavy-duty
12-in. dual-voice-coil woofer which covers
the range up to 150 cps, and two separate
high-frequency sections, each employing
an 8-in. midrange cone and a wide-angle
compression-type tweeter using a 3000-cps
crossover. The woofer section is ducted,
with both cone and port projecting sound
out the back of the unit. The high-fre-
quency sections project the sound from the
ends of the cabinet to the right and left.

While it is only of academic interest, we
tried the speaker outside in an area well
away from any reflecting surfaces, and the
stereo effect was very well suppressed,
with the over-all reproduction sounding
cuite dull, as would be expected. None of
this was observed in a typieal room, how-
ever, unless the speaker were placed where
drapes absorbed the side-projected sound,
in that case the stereo effect again suf-
fered, and reproduction was dull. But in
the average room the stereo effect was
always good, and no hole in the middle
was observed once the phasing was correct.
As to range, reproduction without doubling
was heard down to 32 eps, and the controls
provided allowed for a well-balanced over-
all range. J-11

THE LEAK AMPLIFIER LINE—
STEREO AND MONOPHONIC

Once upon a time there was only one
Leak amplifier available in the U. S.—the
TL/12, with its preamp. It was called the
“Point One,” referring to its distortion at
rated output. There are now five power am-
plifiers and three preamp-control units,
and they are still called Point One for the
same reason as before.

The TL/12 Plus has a maximum output
of 14 watts with 0.1 per cent distortion at
12 watts, frequency response flat within
+0.5 db from 20 to 20,000 ¢ps, and a damp-
ing factor of 25. The 12-watt output is
obtained with an input signal of 125 mv.
Two ELS84's are used in the Ultra-Linear
output stage, and the amplifier can feed
loudspeakers of any impedance between
3 and 20 ohms.

The TL/25 Plus has 0.1 per cent distor-
tion for an output of 25 watts, while other
specifications remain the same except for
the output stage which employs two
KT66’s. Maximum output is 32 watts.

The TL/50 uses KT88's, and its distor-
tion is 0.1 per cent at 50 watts. Other
specifications are the same.

The “Stereo 20”7 is essentially the same
as two TL/12’s on the same chassis, and
the “Stereo 50” is almost the same as two
TL/25's on the same chassis. This model
is deseribed more fully in the following
paragraphs.

Preamplifiers

Three preamplifiers are now available—
two for monophonie and one for stereo. The
“Point One Plus” employs two EF86’s (or
Z729's or 6267’s), has inputs for tuner,
tape, and four phonograph equalizations;
it has bass and treble tone controls, a vol-
ume control, and a filter control,—the lat-
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START YOUR HIGH FIDELITY SYSTEM
WITH A GRAY COMPONENT assemereo

... GRAY COMPONENTS for expert workmanship at low cost to you

' GRAY Hysteresis- GRAY Custom DeLuxe turntable, arm and base
Synchronous Turntable Kit

Precision engineered parts.
Balanced for both stereo
and monophonic use, 33V
RPM belt drive.

Factory assembied components
that give you all the extras you
need for the most complex sys-
tem.

33 H (Hysteresis-Synchronous)

HSK-33 turntable .. $49.50 Turntable .. .......... $79.95
SAK-12 tone arm.. 23.95 212 SX 12" arm. . ... .. 34.00
TBA base .%...... 17.95 33 C Wood Base. . . .. .. 23.95
S et v _,%2 GRAY Tone Arm Kit )
e — . Outstanding features such GRAY Micro-Balanced Pressure Gauge

i i as linear fluid damping,

' g quick-change cartridge
. ﬁ’P g ¥ slide, adjustable static
] =% - balance, and versatile wir-
ing for all cartridges makes SAK-12 tone arm your best buy.
SAK-12 127 arm Kit. ... $23.95

Indicates pressure on record
surface so that adjustments
can be made for proper track-
ing. A true balance without
springs.

PG200gauge......... $2.50

Visit your friendly quality Gray dealer for a full demonstration. Write to us for complete literature.

our 67th year in communications. ..
GR A High Fidelity Division
DEPT. X « 16 ARBOR STREET, HARTFORD 1, CONN
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Fig. 3. Leak ""Pcint One Stereo’” preamplifier, deriving its power supply from a leak
power amplifier.

ter providing a low-pass filter at 4000,
6000, or 900U ¢ps, as well as un off position.
Two jacks are mounted on the panel for
use with tape recorders—one to feed the
recorder and one for replay. The input
sensitivity is 9.5 mv for rated output, 125
myv.
The *“Varislope I1I” has all the same
features as the “Point One Plus,” and in
addition has a control which varies the
slope of the cutoff filters over the
range from 3 to 35 db per octave. It also
has a slide switch for selecting between
two pickups so the user with both changer
and turntable has a panel control between
the two so as to eliminate the need for
plugging in or out cables when changing
from one listening mode to the other. A
rumber filter is also provided, with a cut-
off at 70 cps. The jacks for use with tape
recorders are retained with this model.

The “Point One Stereo” preamp, Fig. 3,
is essentially the same as the “Point One
Plus” except it is in duplicate, but with
the addition of the rumble filter and the
necessary funetion switeh. Connections to
the tape recorder are made at the rear
rather than through panel-mounted jacks.

Using ouly two tubes, the eircuit ar-
rangement of the “Point One Stereo” is
considerably different from typical U.S.
preamps. All input signals are fed to the
grid of the first tube through level-set
controls exeept microphone and tape head,
and the phono and tape head equalization is
provided by feedback around the first tube,
a pentode. Gain is reduced for the high-
level inputs by using only resistive feed-
back, while the equalization is achieved
with reactive networks in the feedback
circuit.

Following the first stage is the tone con-
trol network—the Baxendall type. In most
cireuits, the Baxendall network is used be-
tween two triodes, but when used with the
pentode sufficient gain is obtained to per-
mit operation wth only the two tubes in
the entire preamp. The balanee control fol-
lows the second pentode. and it is followed
in turn by the rumble filter and the volume
control. Output is not from a eathode fol-
lower, which is almost standard in U. S.
designs, but the average output impedance
is about 37,000 ohms. A 4-ft. cable is used
to connect the preamp to the power ampli-
fier, and extensions are available up to a
maximum of 16 ft., so the ontput imped-
ance does not appear to create any problem.
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From the specification standpoint, the
input impedance on phono ranges from
70,000 to 100,000 ohms, depending on the
position of the level-set control, and the
input sigual for full output (125 mv) is
5 mv. On the microphone input, the input
impedance is 120,000 ohms, and the re-
guired maximum signal is 3 mv—adequate
for practicully any high-impedance micro-
phone, although crystal and ceramic units
may find the input impedanee too low for
normal bass response. The tape-head input
has an impedance of 120,000 ohms, and
full output may be obtained from an input
of 4 mv. The high-level inputs have an im-
pedance of 70,000 to 100,000 ohms, with a
50 mv signal being sufficient for full out-
put. The bass controls give a range of +16
db at 30 eps, and the treble control pro-
vides a range of +14 db at 20,000 cps,
Over-all distortion at normal output is
less than .01 per cent, and hum and noise
measured 35 db below one watt when used
with the “Stereco 307 power amplifier on
the high-level inputs, and 52 db below 1
watt on phono and tape-head inputs.

Mounting of the “Point Oue Stereo” pre-
amp is simple and effective. Using a panel

of any thickness, a cutout 3% x 103% in. is
made and the preamp is inserted from the
front. Then a U-shaped bracket is placed
over the amplifier and secured firmly with
a wing screw into a threaded bushing in
the back of the preamp. Power and sig-
nal are furnished to the power amplifier
through a single 6-conductor cable, while
the a.c. line is fed to the switeh through a
separate shielded pair.

Stereo 50 Power Amplifier

The Stereo 50, shown in Fig. 4, com-
prises two identical amplifiers employing
EL34's, KT66’s, or 5881’s in the output
stage, which is of the Ultra-Linear type.
Output-stage bias is obtained from sepa-
rate cathode resistors for the output tubes,
cach being bypassed by a 50-uf capacitor.
The phase splitter is of the “long-tailed
pair’ type using a 12AXT, while the first
stage is one half of another 12AX7—the
two seetions of the amplifier sharing one
tube. Feedback returns from the secondary
of the output transformer to a tap on the
cathode resistor of the first stage, and the
output impedance is selected by a movable
plug arrangement on the transformer 1it-
self. A similar arrangement serves to select
the input tap on the power transformer,
with values of 110, 117, and 125 being pro-
vided on U. S. models to accommodate
different line voltages. The British models
Lave input voltages of 205, 225, and 245
volts. The design of the amplifier is such
that it is not critical as to balancing of
output tubes, and ouly a slight change was
noted when tubes of widely different mu-
tual conductance were used in an output
stage.

In general, observers hLave mnoted that
there is a different tonal quality to British-
made awplifiers. The reason for this is
hard to explain, since measurements are
not appreciably different from many do-
mestic amplifiers of equal quality. One
might say that there are some things we
have not vet learned to measure, which
seems doubtful. However, one must admit
that the Teak amplificrs have a definite
cleanuess of tone which makes them a
pleasure to listen to, a crispuess usually
associated with very low distortion. Re-
gardless of the reason, we find that the
Leak equipment has little or no coloration
of its own. and it is convenient to use and
of ear-satisfying quality. J-12

Fig. 4. The lLeak "Stereo 50" power amplifier, a pair of 25-watt amplifiers on the
same chassis.
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A professional quality tweeter for
use In 2-way speaker systems ex-
ceeds 3-way systems and gives you
a complete high fidelity repro-
duction even in lack of a mid-range
unit.

As this tweeter has a large power
handiing capacity and a very low
crossover frequency, you can save

your money by omitting a mid- o
range unit and enjoy fiat response :,3?:.'
over wide range.

Pioneer offers PT-5

Features:

* Having large power handling capacity, &
this tweeter gives you an excellent per- e
formance when used as home hi-fi sets,

theatres and auditoriums sound systems.

* Being odopted a comparatively low
crossover frequency, it is not necessary
to use a mid-range horn and worry about
the troublesome distortion, which often
occurrs between 2,000 and 3,000 cps.

* A peculiar rectangular exponential horn
of thick diecast material gives you clear

sounds free from rattles.

» The diaphragm is of a special polyester
film molded under heating process, which

bles to e high t ture d
ena LT N OO Best suitable Pioneer’s professional woofers

assembled with PT-5 tweeter:
teristics. PW-30C i
PW-38C

humidity free from any changes in charac-

Specification:

Model No. PT-5

Power handling capacity: 35 Watts

Voice Coil Impedance: 16 ohms
Frequency range: 600—16,000 cps
Sensitivity : 108 db
Cutoff Frequency: 600 cps
Crossover Frequency : 1,200 cps
Total Flux: 73,000 maxwell
Flux Density : 13,500 gauss
Weight : 5.4 kgs. (11.91bs.)
Front Dimensions : 7%" x 53"
Depth: 16v,”
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Fig. 5. Dynakit “Stereo 70" power amplifier kit with its protective cover.

DYNAKIT STEREO 70
POWER AMPLIFIER

Carrying ou the tradition of high quality
at a considerable saving over an equivalent
unit in factory-built form, Dynaeo now
hius a dual power amplitier which serves ad-
mirably for a home stereo system. Essen-
tially duplicating the original Dynakit
Mark 1I amplitier in specifications, the
Stereo 70 comprises two identical ehannels
emploving EL3+s in the output stages.
Working at slightly less power supply volt-
age than the Mark II reduces the maximum
power output, but only to a slight degree—
since 35 watts is only 1.6 db less than 50
watts. This unit, shown in Figs. 5 and 6,
is completely cnclosed in a protective
screen, 1t provides power for Dyvnakit pre-
amplifiers or for others of similar require-
ments, and while intended primarily for
stereo installations, the two channels can
be ecouneeted together by a convenient
switeh to furnish 70 watts to a single chan-
nel. Output impedances of 4, 8, and 16
ohms are available on both channels, and
an input signal of 1.3 volts is required for
a full 35-watt output.

As in the Mark I and Mark III models,
each channel of the Stereo 70 emplovs a
triode-pentode and two output tetrodes—
in this model EL34’s being used. The tri-
ode-pentode is a 7199, and all of the diffi-
cult wiring of the voltage amplifier stages
—pentode for the input stage and the tri-
ode for the split-load phase-splitter—is
already performed on a printed eireuit fur-
nished in the kit. Thus about all the con-
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struetion required is to mount the parts,
connect plate and heater windings as well
as the power and output transformer leads,
and make a few counections to the printed
cireuit boards. Average construetion time
is suid to be about 5 hours, but we did
somewhat better than that, as would any-
one who had previously built any electronie
equipment.

In any modern amplifier of good qu:éﬂity
it is now expected that frequency respdnse
will be flat within +1 db over tlie entire
audio spectrum from 20 to 20,000 cps, and
sueh was the case with the unit measured.
There was less than 0.2 db difference be-
tween the two channel responses at 20 eps
and less than 0.3 db difference at 20{000
cps. Damping factor is rated at 15, which
was borne out by a measured source im-
pedanee of 1.1 ohms on the 16-ohm tap.
We measured 0.9 per cent IM distortion at
35 watts equivalent sine wave power with
the 2-per-cent point appearing at 41 watts.
Hum and noise measured at 71 db below
1 watt with the input slhorted, which is ex-
ceptionally good for a high-power ampli-
fier. This figure is somewhat better than
the original Mark IT amplifier but the
rewer model employs a choke in the filter
cirenit, as does the Mark ITL

The amplifier runs cool, and with the
lower plate voltage should “coast” at any
normal output requirements. Listening

quality is clean, and the unit has no quirks
of operation—it is completely stable under
all conditions to which we have been able
to expose it.

J-13

Fig. 6. The Stereo
70 with cover re-
moved to show
printed circuit
unit, which is fur-
nished already
wired.
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THE FISHER

Stoo Firfpisniit I

INCLUDES THE FOLLOWING:

FISHER X-101A

Stereo Master Audio
Contro! and Duplex
Amplifier —the

world's most versa-

tile controf amplifier! 40 watts in stereo
operation; peak power, 75 watts. 12 in-
puts. 8 controls, plus 6 chassis adjust-
ments. 8-position Input Seiector: 78, LP,
RiAA-1, RIAA-2, TAPE, TUNER, AUX-1,
AUX-2. 4-position Output Selector: Re-
verse, Standard, Channel A--B and Chan-
nel B-+A (for two-speaker monophonic
operation.} Separate Bass and Treble con-
trols for each channel. Record-Monitor
facitities. Rumble filter. Provision for
all stereo and monophonic Program
sources, present and future. $194.50
Cabinet $24.95

FISHER FM-100

Stereo Tuner — the
most sensitive FM
tuner in the world!

Reouires only 0.8
microvolts for 20 db of quieting. Equipped
with 4 unusually wide-band and flat-
topped IF stages for unexcelled fidelity.
inter-Station Noise Silencer (automati-
cally eliminates side-band response,
inter-station noise, weak and noisy Sig-
nals.} Absolutely hum-free ratio detector.
Less than 0.5% harmonic distortion at
full modulation (completely Inaudible !}
MICRORAY Tuning Indicator designed for
maximum sensitivity to weak signals.
Provides space, power and electrical
connections for plug-in installation of
THE FISHER MPX-20 Mulitipiex Adaptor.
Can also be used for FM-AM and FM-FM
stereo with external tuners. $159.50

Cabinet, $15.95

MPX-20 Adaptor, $49.50
FISHER XP-1 ;

Free-Plston THREE-
Way Speaker System
for bookshelf or floor
installation — the
worid’s first high-compliance PLUS high-
efficiency speaker system! Magnet as-
sembly is 92% more efficient than that
of its nearest competitor because the
magnetic flux is fully concentrated in
the air gap, thus preventing even the
slightest waste of energy. Bass and
transient response unmatched by any
other compact speaker system. Use it
with any amplifier, 10 watts to 60 watts.
Equipped with one 12” woofer, one 5”
mid-range and one super-tweeter. Uni-
form frequency response from 30 cps to
well beyond audibitity. Hermetically-
sealed enclosure, completely free of
nails and screws. Available in.Mahogany,
Walnut, Cherry or Blonde. $129.50
Unfinished Birch, ready for staining.

$124.50

s THE FISHER Stereo Perfectionjst
111, complete with two XP-1 Free-
Piston Speaker Systems. $703.40
Other Stereo Perfectionist Systems

Priced From $626.45 to $900.35. Al
Prices Slightly Higherin the FarWest,
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" YOUR GATEWAY TO PERFECT STEREO~

St T
FISHER

Complete Stereo Systems

Tae: ELECTRONIE DEMANDS of stereo are far greater than those of
monophonic reproduction. IM distortion, as an example, as objectionable as it is in a
monophonic system. is much mor'e s0 in a stereo system. For stereo demands uncompromising quality and
maximum compaiibility. Those who desire the absolute will find it in the FISHER Stereo Perfectionist
Systems. masterpiecex of electronic integration. Each component has been perfectly
matched to the other. and to THE FISHER XP-1 Free-Piston THREE-Way Speaker System —each unit the
supreme example of its type. At your first opportunity, plan to hear this

equipment at vour high fidelity dealer. < »

L« H

m These FISHER products may

also be purchased INDIVIDUALLY. to augment
the performance of any

quality component you already cwn.

THE X-101A
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WRITE TODAY IFOR NEW STEREO LITERATURE
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CHARLES A. ROBERTSON*
that I've Been Floating Down the Old Green
River, and the others clambered aboard to

test the current on Smoky Mokes, Farewell
Plues and Kansas City Stomps. Functional and

STEREOPHONIC

The Famous Castle Jazz Band in Stereo
Stereo Records $7021

Castle Jazz Band: The Five Pennies
Stereo Reco:xds $S10037

One of the early outposts in the traditional
jazz revival was DI’ortland, Oregon, where a
resolute bunch of semipros gathered under the
captaincy of DMonte DBallou in 1948, They
manned a cooperative venture called the
Castle Jazz Band until 1950, when divergent
vocations sent them along separate paths.
Left behind was a small legacy of T8rpm
records, treasured by collectors but not suit-
able technically for release on LI"s. Two re-
cent reunions. held with the full benefit of
stereo in the studios of the Good Time Jazz
label, remedy this situation and find the
original xextet reclaiming many happy mem-
ories and all its youthful enthusiasm.

Still vocalist, banjos, and guiding spirit is
Ballou, who commemorates the first Ineeting
with a heartfelt delivery of Tommy Lyman's
The Torch, better known as When the Gang’s
All Gone. Both he and Bob Gilbert, the clari-
netist and an advertising executive with Gen-
eral Electrie. are back in Portland and play
together weekends. Trombonist (George Bruns
is a musical director at Walt Disney Studios,
busily coining The Ballad of Davy Crockett,
and other hLits, Drummer Homer Weleh is
employed in San l'rancisco radio. and pianist
Freddie Crews works as a single in Bay Avea
clubs. Currently the Firehouse Five DPlus
Two's tubaist, Don Kinch. returns to trumpet,
while Bob Short, most recently cornelist with
Turk Murphy. is back on tuba.

A clue to the band’s leading characteristic
is the versatility acquired by several mem-
bers. While not fully detailed in the roll call,

enough evidence isx given to indicate the
thoroughness with which they pursue the
basic truths of New Orleans style. Iach

musician is not ounly able to anticipate the
others bnt, most likely, is capable of assuming
their parts. The ensembles are plaved with a
togetherness that completely transforms Syl-
via Fine's four new songs for the Red Nichols
saga. All the lavishness of the screen pro-
duction and the sentimentality of other per-
formances are stripped away. The remaining
melodies are rveexamined in the light of the
period they are supposed to represent and
made to sound as though they were written
by Jelly Roll Morton.

The same prineiples of eollective creation
are applied at length to eight dixieland re-
liablex, no matter how briefly they are in-
troduced in the picture. Included are /ndiana,
the corunetist’s trademark, Battle Hymn of the
Republic, and the (Castle’s own distinctive
marching on the Nalnts.

"hey undertake to restore a dozen of their
older recordings with the benefit of modern
sound at the first session. No deeply cngrained
is the feeling for ensemble interplay that the
years they were apart do nothing to lessen
its intensity. Seemingly reluctant to forego
the satisfaction of working as a team. they

would maintain a classie diffidence toward
soloing unless DBallou urged them on. Any
are dispersed by his disclosure

inhibitions

*v32 The Parkway, Mamaroneck, N. Y.
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to the point, the solos never outlast their
welcome or become boring. Gilbert proves that
tieneral Eleetrie's gain is a loss for jazz.

The stereo spread allows ample room 'for
the rhythim section. while avoiding a ping-
pong effeet from the horns. The monophonic
versicns are available on Good Time Jazz

Jo Jones Plus Two
Vanguard Stereolab VSD2031
More Drums On Fire!
World Pacific Stereo 1022

On these exciting drum romps, the solo
prowess of Count DBasie's first drummer is
birought into direct comparison to that of the
latest in the line of succession. Jo Jones is
heard with his current trio, his collaborators
being the I3ryant brothers from I’hiladelphia
—DRay on piano and Tommy on bass. To-
gether they have worked up five stunning
originals, and four standards which include
Satin Doll, Sweet Lorraine, and Sometimes
I'm Happy. The great strides made by Jones
since being relieved of the necessity to drive
a big band are everywhere evident. Only
shelly Maune can also create, with equal
diseretion and swinging beat, a small or-
chestra from drum and cymbal timbres. In
ticking of the rhythms on Cubano Chant, he
makes no recourse to the usual Latin Ameri-
can trappings., relying on his own setup to
obtain a percussive sound which is ugique
for such excursions. Some of the freedom he
now enjoys is due to the strong left hand of
his pianist. and Jones need waste little effort
on the ftills and backing required in imost
trios. Ray Bryant’s performance on two blues
is dynramic and masterful. When considered
with his set of blues solos for Dresige, it will
cause his stature to rise considerably in many
oyes,

One of Sonny l'ayne'’s current display pieces
with Basie is Old Man River, and Jones pre-
sents his version in a sustained solo. Payne
responds in kind at a World Pacific session
held while the band was in Los Angeles, play-
ing Clap Hands Here Come Charlie. As/to a
decision, you’ll be too limp to make one, The
other items on the anthology, the second: in a
series, feature Mel Lewis' brushwork on a
blues. Benny Barth of the Mastersounds; and
Armando P’eraza and Ray Mosca of the George
Shearing group. The last pair make a duet
of Xtan Kenton's Artistry in Rhythm, giving
it a more musical reading than some bands,
and D’eraza’s conga drums encore with Freddie
Gambrell on Triste. In every case the drums
are well placed in stereo. ’

Buddy Bregman: Swingin’ Stcmdc:rds;l
World Pacific Stereo 1024
Ray Anthony: Sound Spectacular
Capitol ST1200

These fine dance sets from the West Coast
are distinguished by a big sound and a inulti-
tude of stereo attractions. Buddy Bregman's
arrangements, played by sixteen top $tudio
musicians. look back at the swing era from
a latter-day vantage point., Iispecially appeal-

WWW. aknefrieainiadiahigstory. com

ing are his theme, My Buddy, Ellington’s In
a Mellow Tone, and three by Cole Porter. A
stellar saxophone section of Bob Cooper,
Richie Kamuca, Bill Holman, and Bill Perkins
is shepherded by an inciting beat from drum-
nmer Mel Lewis. There are sparkling solos all
around, but the personnel listing is replaced
in the stereo by a description of the recording
method.

Because it concerns one of the first ses-
sions held at Bill Putnam’s new United
Studios in Hollywood, it holds considerable
interest, assuming he shares the views ex-
pressed by Richard Bock. After stating that
two basic recording techniques emerged out
of the chaos that was stereo recording just a
few years ago, it reveals that both are em-
ployed : “Side one uses the technique gen-
erally favored by recording engineers and
stereo ‘purists.’” The approach might be called
the ‘all-the-way-across’ technique. Here the
orchestra is presented exactly as it might be
encountered ‘live’ in a ballroom—the saxo-
phone section in front, the trombones directly
behind them. and the trumpets occupying the
back row. The soloists are heard from the
positions they occupy in their respective sec-
tions.

“Side two employs the ‘divided sections’
technique which, in some respects, is the most
startling of the two techniques, This pre-
sentation results in more ‘ping-pong’ effect
since the saxophone section is heard from the
extreme left to the center, and the brass
section is heard from slightly left of center
across to the extreme right. Both sides of this
album were recorded in the same studio using
the same mike placement. The playback per-
spective was achieved entirely through expert
mixing from the control booth.” Something
for everyone here, and without distortion.

Ray Anthony tricks out a dozen good old
tunes in modern dress, augmenting his band
to twenty-five pieces to suit the occasion. Two
separate brass sections are banked on either
side—one forming a lead section with the
reeds, while the other responds with the sup-
port of Red Callender’'s tuba. The success of
the date pretty much depends on this lone in-
strument, a section in itself. It it failed to
swing, the whole unwieldy operation would
never get off the ground, despite the efforts
of drummers l.ou Singer and Alvin Strolter.
Callender does a marvelous job, giving an
unusual zest to Camptown Races, American
Patrol, and Chop Sticks. The leader’s trumpet
solos soar straight down the center, as do
Plas Johnson's hearty tenor-sax passages.

One of Anthony’s best albums, it presents
yet another instance of divided sections. The
two basic techniques allow for endless varia-
tions, particularly when the tennis game be-
gins. When there is intelligent cooperation
between the musical director and engineers,
a basic principle followed in these examples,
either can be handled successfully.

Freddie Gambrell: Mikado

World Pacific Stereo 1023
Shelly Manne & His Friends: Bells Are
Ringing Contemporary Stereo $7559

By choosing a Gilbert and Sullivan operetta
for his first album of show material, Freddie
Gambrell discloses yet another aspect of his
talent. Being unsuspected, it is all the more
welcome, Nothing in his previous work indi-
cates that he learned the score before losing
his sight more than four years ago and is
able to recall the piano part as written. When
he introduces the themes, with the help of
Paul Horn on flute, the effect is more Eliza-

bethan than 19th Century, resulting in a
curious mixture of periods and styles. The
juazz passages are improvised in a manner

that ix definitely mid-20th Century.

Since this music is now open to all comers,
the confirmed Navoyards will become more
embattled than ever. Only the staunchest de-
fenders will find anything to complain of
lere, and those who enjoy humining their own
variations will be entranced. DBen Tucker
plays bass throughout, and drummers Ray
Mosca and Armando Peraza give a Latin
lilt to Tit Willow. and I Am So Proud. Guitar-
ist Dempsey Wright lends the correct trouba-
dour touch to 4 Wandering Minstrel, 1. The
piano dynamies are superb in stereo.

Shelly Manne and the Friends who started
the trend of jazz renditions of musicals are

AUDIO e SEPTEMBER, 1959


www.americanradiohistory.com

the original and positive sound reproduction technigues
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Mis Accerdion v
aad Orchestia B "

The romantic music of gay Vi-
enna cap-ured in all of its tune-
ful beautv by the artistry of Jo
Basile and his accordion.
1868/AFSD 5868

Jo Basile and hs accordlon are
ideally suited for the rich and
graceful mcod of the sophisti-
cated tango.

AFLP 1869/AFSD 5869

necessary for true high fidelity are presented on

AUDIO FIDELITY. RECORDS

the highest standard in high fidelity

o slnlyaw dugh filt by sowod A:t;m'uuw
UPr THE MISSISSIFPM

with the
e DUKES O
DIXTELAND

YOU HAVE TO HEAR IT TO mELIEVE IT]

VOLUME B

Llsten to the mellow trumpet and
wailing trombones of the latest
and most phenomenal of Dukes
of Dixieland recordings

AFLP 1892/AFSD 5892

on BOURBON BTREET winine

s/ DYKES OF -
DIXIELAND

P 5

earry

voLumME &

Join the phenomenal Dukes of
Dixieland as they march along
ON BOURBON STREET in true
New Orleans fashion.

AFLP 1860/AFSD 5860

[avore srwi)

JO BASILE and his
' ACCORDEON
di ROMA

voL 2

2 ey i s e e
Jo Basile brlnvs his skill
tistry to the haunting beauty of
Italian song favorites for your
listening pleasure.
AFLP 1871/AFSD 5871

FREE

SUGGESTED PRICE — $6.95 EACH 12 INCH STEREODISC
SUGGESTED PRICE — $5.95 EACH 12 INCH LONG PLAY
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TREDUKES OF
= DIXIELAND

The album that made dixieland
as played by the Dukes of Dixie-
land. You have to hear it to
believe it! AFLP 1823/AFSD 5823

m{;‘n fidelity

<compatible
sttrenpbomc

An itformative and fascinating
demonstration c¢f stereophonic
repraoduction including so unds of
cannons, fire engines and sports
cars. STEREO ORMLY. AFSD 5890

A shmlng example of the remark-
able clarity and realism is heard
with the artistry of Leon Berry
at the Giant Wur.itzer.

AFLP 1844/AFSD 5844

AL MELGARD at the
CHICAGD STADIUM ORGAN

The brilliant h|ghs and dynamlc
lows of the theater organ are
musically displayed by the versa-
tile Al Melgard.

AFLP 1887/AFSD 5887

catalogs of the entire
Audio Fidelity library are
available from:

Audio Fidelity, Inc.,
Dept. A-9, 770 11th
Ave., New York 19, N. Y.

r Complete illustrated
\

A

HEAR the fabulous
1st Component Series
The finest classical performances I
availabte in stereophonic high fidelity
These recordings reproducein proper l
balance and spatial relationships the
musical elements - as heard only l
before in the concert hali. o

S N N N G e N -
ALL ALBUMS EXCEPT AFSD 5890 ARE AVAILABLE BOTH MONOPHONICALLY AND STEREOPHONICALLY
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ESL Gyro/balance arm

" e
SI0dINGY

45

» |f your stereo system often sounds unbalanced,
the fault may lie in the arm. In many cases,
proper channel balance can be achieved by
replacing your present arm with the
superlative new ESL Gyro/balance.

» For balanced playback of stereo discs, the
stylus must be kept in perfect contact with the
record groove. No turntable is always level;
with a conventional arm, even a tiny tilt
may result in gravitational pull which adds
pressure on one side of the groove. This
uneven pull deteriorates the sound, and
greatly increases wear on valuable records
and styli.

» A Gyro/balanced arm can eliminate
gravitational pull caused by an unlevel
turntable, and only the ESL arm is
Gyro/balanced. Even with the turntable tilted
ninety degrees, the ESL Gyro/balance arm
keeps the stylus perfectly centered in the
groove, and the output of both channels
balanced!

» Join the thcusands of musicians, engineers,
and music lovers whose records sound better
and last longer with the ESL Gyro/balance
arm. Only $34.95 at your dealer’s.

» It's no secret that the most advanced stereo
pickup—for the Gyro/balance or any other
arm--is the world-famed ESL Gyro/jewel
electrodynamic cartridge. At only $69.95 (far
less than the cost of a comparable stereo
amplifier or pair of speaker systems), can
you really afford not to own the finest?

FOR LISTENING AT ITS BEST

Electro-Sonic

Laboratories, Inc.
Dept A » 35-54 36th Street
Long Island City 6, NY

®
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at it again, it being the drummer’s turn to
lead. Whether he or Andre Previn is at the
helm, the outcome is bound to be a quick-
witted. swinging collaboration. Underlined by
Red Mitehell’s pulsing bass, the fifth in the
series is similarly disposed. The pianist fin-
leashes his classical training on I Met a Girl,
and a ballad, The Party’s Over, is played at a
normal tempo and then reprised for a lively
On Wu-Cha-("ha, Manne evolves one of
his few lengthy solos. exploring the tonal
qualities of his drums with rhythmic preci-
sion and melodic insight. The first jazz read-
ing of Jule Styne's score will be hard to top.
especially as detailed in stereo.

Jo Basile: Viennese Waltzes
Audio Fidelity Stereodisc AFSD5868
Ruth Welcome: At A Sidewalk Cafe
Capitol $T1209

Vienna is never far away when tliese two
LP’s are on the turntable. Jo Basile, in con-
tinuing his tour of Iuropean capitals, gives
the required lilt to a dozen enticing waltzes,
including Anton Karas’ Third Man Theme, |
and Cafe Mozart, Some others are as fami?iar
as Play Gypsy, or Strauss’ Waltz Dream.
while a new experience may be in store on
the rollicking We're On Our Way To Nuss-
dorf. The lush, romantic tones of the leader's
accordion are closely miked and centereq in
stereo.

Ruth Welcome strays from the Danube city |
on Non Dimeticar, Under Paris Skies, and
Arrivederci Roma. But the program of zither
music which avoids it entirely has yet to be
designed. She soon returns with the tidings
that The Trees Bloom Again in Prater Park.
The Milt Shaw trio, her accompaniment. is
grouped in stereo with bass and the leader’s
violin on one side of the zither, while the
accordion fills out the other. The sound on
both dises has a you-are-there quality.

l
MONOPHONIC ‘

Sonny Rollins & The Contemporary
Leaders Contemporary M3564 |

Prestige 7154

On his second visit to the Contemporary
studios, Sonny Rollins becomes a member of
a quintet. except on one number, You, when
Vietor Feldman joins in on vibes. Like the
late Billie Holiday, he has the capacity to
transcend his material. But where ordinary
popular songs were forced on the singer, he
delights in searching out titles ushally
scorned for modern jazz improvisation, carry-
ing the sheet music around in his saxophone
case until ready to amaze his auditors. This
time he uncovers hidden beauties on Billy
Hilt's Chapel in the Moonlight, and tempers
with some gerious moments a humorous ap-
proach to Rocrk-A-Bye Your Baby with «
DIizie Mclody. A spare copy of Sweetheart Of |
Al My Dreams, anyone?

To complete the parallel. a session 'with
Rollins also places the other musicians on
their mettle. Did Miss Holiday’s accompan- |
ists ever sound so good behind another vocal-
ixt ? This is his first recording with a guitar
and Barney Kessel does his best to prove the
instrument essential. IIis main chance e
velops on a trio number. How Iligh the Moon.
with Leroy Vinnegar on bass. The nearly
eight minutes of improvisation, which the
tape recorders caught before the start of the
second Ssession, may well lead to an encore.
On The Song Is You, the swift tempo allows

“Jaws’!

two rapid-fire piano choruses by Hampton
Uuwes. and brisk drum exchanges from
Shelly Manne. |

With due cause, crities cite Rollins as the
most important and influential tenor saxist
around. Specific instances of his influence
are rare. however, as it leads musicians to a
quict reappraisal of their work. rather than
an imitation of his distinetive style., John
Coltrane plays under his spell and now!there
are signs of it reaching out to Kddie “Lock-
jaw” Davis. On his current album, Davis
sounds like the connecting link between' Cole-
man Ilawkins and Rollins, cufting with eno-
tional. if mnot quite historical, accuracy
across the gap which separates thé two
colossi. This feat is accomplished most nota-
bly on You Stepped Out Of A Dream, Old
Devil Moon, and But Not For Me. His regular
organist, Shirley Scott, and drummer, Arthur

WWW. aknefrieaniadiahigstory. com

['s0

g

ESL Dust Bug

CONTROLS
DISG DIRI

» Have you solved the problems of dust, lint,
and static buildup on records and styli? More
than 200,000 delighted users throughout the
world have—with the ingenious ESL Dust Bug,
which cleans the record as it is being played.

» As dust is always present in the air, it settles
on records as fast as it can be removed. Any
wiping of a record grinds dirt into the groove
and also increases the charge of static
electricity normally present, and attracts more
and more dust to the record.

» No longer is it necessary to place fond hopes
in inadequate or injurious attempts at cleaning
records, such as liquids, sprays, brushes,
cloths, and sponges.

» The ESL Dust Bug installs instantly on
turntables or record changers, gently removing
all dust and lint at the moment of playing,
and reducing surface noise (especially
evident on stereo discs).

» It prevents distortion caused by stylus
clogging, and dramatically improves the sound
of old records. Every point on a twelve-inch
stereo or mono LP record is cleaned by the
Dust Bug approximately one hundred times
during a single play! The Dust Bug also
minimizes static which would attract more
dust. Only $5.75, complete {record changer
model only $4.75), at your dealer’s.

FOR LISTENING AT ITS BEST

Electro-Sonic

Laboratories, Inc.

Dept A * 35-54 36th Street
Long Island City 6, NY
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Edgehill, are augmented by George Duvivier
on hass. Stereo versions of hoth will be forth-
coming.

Saka Acquaye:
Night
The Drums Of Africa

An opportunily {o examine the music of
Afriea, both in traditional forms and their
modern extensions, is offered on these albums.
Before coming to the United States on a
scholarship Tron the Penusylvania Aeitdemy
ol Fine Arts, Saka Acquaye represented his
native  Ghana  uas hurdler at  international
meets and headed a danee band. In addition
to winning prizes for sculpture here, he or-
ganized an eleven-piece African Knsemble, ap-
pearing in concert at Town ITall and else-
where. Striking cxamples of the new “high
life™ musie, which originated in ihe night-
clubs of Acera and spread from the capital
city fto other parts of the continent, are con-
veyed on the calypso Concomba, Saturday
Night, and Bus Conductor. Other numbers are
popular or serious adaptations of folk themos
or work songs. Iy American staudards, tho
rhythm seetion is exeeptional and the drum-
ming always atteacts. Of the instrumental-
ists, the leader is most competent and plays
beautiful flute passages, but his mastery of
the tenor sax is less evident.

One reason given for the rise of jazz in
New Orleans is the number of military instru-
ments  abandoned in pawnshops after the
Civil War. If UNKEXCO or some other cul-
tural agenecy conld fiml ways to send a fow
Army surplus elarinets and tromhbones to the
new republie, they might help the loeal musi-
cians considerably.

Gold Coast Saturday
Elektra 167
20th Fox 3000

Reecent films have displayed the eolorful
ceremonial dances and  tribal drumming  of

the Watusi, from the Take Kiva area of the
Belginn Congo, Their fierce challenge 1o the
Lion, with spears beating in rhythm to feot
pounding the earth. is a dramatic experience,
Prince Omaga and Princess Muuana chant love
ballads or native melodies. Notes deseribe 1he
dozen items, hnt fail to reveal who made the
recording. The excellent sonnd bears all the
carmarks of something a film company made
on (e seene and filed away for possible
use on a sound track. If so, more field record-
ing should he made nnder such auspices,

Glenn Miller: For The Very First Time
RCA Victor LPM6100

When Glenn Miller and his orchestra hroad-
cast three nights a week on the CBS network
from 1940 to 1942, the Drograms  were 1e-
corded on some 900 glass-hase acefates. Al-
thongh the inheritance {ax appriisers  re-
garded them as valueless, they were preserved
as part of the Miller estate. Some were re-
claimed to be used in two volumes of limited
editions, giving much satisfaetion  to  his
numerous fans. Reposing on the three ILIs
enclosed in 1his sumptuous folio album, com-
plete with an appreeintion by Riehrad Goeh-
man and a history of the band, are all the
other selections worth salvaging,

To ¢dit the material, Fred Reynolds spent
twao weeks listening (o playbaeks, checking
off titles duplicated i the studio and avail-
able in better form for reissuoe. The useable
remainder  was  transferred  to tapes and
Mickey Crofford went to work on the sound.
To hring it up to the broadeast quality of
the period was quite a task. The acetates
were manufactured for about a dozen plays
and not meant to he stored more than a
decade, If you deteet tape splices, remember
that o side often ended in the middle of a
number and there was a slim chance of the
next side picking up at the same bar and
volume levell But where the average radio
set added distortion of its own. especially
at high volume settings, the resulting sound
on the LP's will not increase in distortion at
any level.

Miller put a great deal of thought info the
broadeasts, and Reynolds follows his format
closely. Medleys account for many of the
fifty tiitles, and the leader is heard introduc-
ing the voices of Marion llutton, Tex Beneke.
Ray Eberle, and T'he Modernaires. During
some of the pop tunes, Miller's heart is ob-
viously on the golf course, but he returns to
form on Blucs In The Night, Rockin’ Chuair.
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His Glow
Comes From An

Inve_ét_ment Well Made

el
LI

XCITED, CONFIDENT, PROUD.

He started his stereo system with
the Bogen DB230A Stereo Control Cen-
ter and ST662 Stereo Tuner. He’s set for
the future.

The choice was easy...once all the facts
were in. First, he learned that Bogen
has the experience. That’s because Bogen
has a larger engineering staff...has
made more sound equipment than any
other hi-fi manufacturer.

Next, he compared prices. Found out
he’d have to pay as much as $50 more
for components with power, sensitivity
and versatility to compare with Bogen’s.

Fagn™ : &&fg\ “‘;{W
¢ o e

¢ The Bogen DB230s ®

Then he listened. Incomparable!

Finally, the most exacting test of all...
his wife’s opinion. Not only did wife like
Bogen’s clean styling, she was amazed to
discover how easy it is to use the com-
plete, yet uncomplicated controls.

That did it. Our friend took the DB230A.
and ST662 home with him. The glow
hasn’t worn off.

And it won’t for you, either. Get the
Bogen glow today...at your hi-fi dealer.
Write for information to:
BOGEN-PRESTO CO., Paramus, N. J.
A Division of the Siegler Corporation

BOGEN

the sound way to better stereo

DB230A. Output Power: 60 watts {two 30-watt channels). Distortion: less than 1<% at 60 \.\'atts. Resnonse: 20 to 20,000
cycles =#0.5 db. Controls: Input Selector, Loudness, Lo Filter, Hi Filter, Sterem)l-mophomc.‘ Balance, Powter,. Phasing,
Cartridge (Stereo, Mono), Speaker Sele¢tor and separate Bass. Treble and Volume fm: Aeacn channe-l, Price: $189.50.
Enclosure and legs: §8.00. ST662. Compunion Stereo FM-AM Tuner with built-in provision for Multiplex. $189.50.

WA americaasadiehietary com
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Memphis Blues, and Solitude. The set will
wear best at a dancing party and there is
nostalgia aplenty for his countless followers.

Herbert Pilhofer: Music With The Modern

Touch Audiophile AP61
In order to ecircumvent any association
with progressive jazz, apparently believing

the words to be incompatihle, E. D. Nunn
exercise his perogative as company head
and avoids mentioning jazz at all on this
album liner. Although preferring to note that
the interpretations ‘‘suggest the European
touch,” he must hold a grudging admiration
for Herbert Pilhofer's work in order to record
it so well. The young German pianist came
to this country in 1954, settling at the Uni-
versity of Minnesota where he is a staff
member. His group makes a Minneapolis
night club its headquarters and appears in
concert each summer at the Walker Art Cen-
ter. The present nucleus is a trio. boasting
an exceptional bassist in Stuart Anderson,
and a guitarist, Dale Olinger, who for sensi-
tivity can only be compared to Charlie Byrd.
Besides playing melodic improvised passages,
he varies conventional rhythms by a drumlike
beat ticked off on muted strings and striking
unison effects with bass or piano, It is most
effective on Don Specht's Monk' Cloth, Seven
selections range from a Werner Heider canon.
to Duke Jordan's Jordu, and Thelonious
Monk's Round About Midnight.

When arranging for a nonet, the leader
explores the possibilities of instrumentation
even further, also playing celesta. There is
fertile interplay between David Karr, flute,
and Robert Crea, bass clarinet. on I'm Begin-
ning To Nee The Light. Jack Coan. trumpet,
has a fine open sole on You're My Thrill. Paul
Binstock, French horn, and Stanley Hauge-
sag, trombone. blend well and add to the
depth of sound. as does the placement of
Robert I’ope’s drums, The intluence of Monk,
everywhere present to some degree, re‘urns

on Bemsha Swing., The composer should hear
before his

this treatment next Town Hall

concert. Some of Pilhofer's ideas would fail
to swing without considerable rehearsal, but
his group smoothed out any uncertainties be-
fore recording, They blow a fresh breeze
through their chosen area of modern music,
eall it what you will, and the recorded sound
is bright and dynamic. Should l'ilhofer write
a concert piece for Doc Evans’ cornet, per-
haps his engineer will be won over com-
pletely.

i

A Concert With Hillel And Aviva
Elektra 171
The Tarriers: Hard Travelin’
United Artists UAL4033

Folk singers are fortunate in their ability
to resist pressures that would force them
into rigid molds. Perhaps they are aware
of what happens when a small but influential
clique persuades a jazz artist to discard the
elements which make him an entertainer, The
performers engaged on these albums, at least,
are venturesome in choosing material and use
it with originality and wit. Recorded in con-
cert at New York’s Town Hall last March,
Hillel and Aviva combine the old and the new
in a stimulating mixture. As most of the
fourteen songs are from Israel. they are ac-
customed to a music that is vital and grow-
ing, yet steeped in tradition. On turning to
English. they are well equipped to bring a
vouthful freshness to the ancient tale of
Joshua's providential victory at Jericho. And
an account of a poultry farmer's solution to
his troubles. one of the funniest Songs ever
recorded, causes the audience to roar with
laughter. They accompany themselves with
Hillel's shepherd’s pipe and Aviva's Miriam
drum, supported by Anatoly Malukoff, guitar,
and Bracha on drums.

The Tarricrs never hesitate to refashion
a song to fit the special needs of the group
and are determined to get the most out of
each one, A lively enthusiasm leaves little
room for anything static in their concept,
and the dozen arrangements used lhere may

INTEGRITY IN MUSIC... |
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sound different the next time out. Erik Dar-
ling. who turns up at many such fests. is on
banjo, while Bob Carey and Clarence Cooper
play guitar. Besides the harder side of life,
they cousider Love ORI Lwove, Darlin’, and
Hush Little Baby, Bassist Chet Amsterdam
and drummer Charlie Persip are in attend-
ance,

Stuff Smith: Sweet Swingin’ Stuff

20th Fox 3008
Florika Sava: The Mad Gypsy

Capitol T10139

Ever wondered about the violinists who
used to prepare silent movie stars for emo-
tional scenes? Well. here are two who can
do the job without half trying. Always un-
predictable, Stuff Smith stretches his flair
for the unexpected over into the domain of
mood mmusic. Words are supertinous when he
describes the pathos of A Bird in a Gilded
Cage, Hearts and Flowers, and 0 DIromige
Me. Now that smellovision is in the wind,
perhaps this label's parent company is get-
ting ready to pull a switch and try a film
without spoken dialogue, His voice is ir-
repressible, however. and gives needed spice
to the bland material, John Letman’s muted
trumpet adds a dash of pepper, and the
rhythm section of Jimmy Jones, George Duvi-
vier and Denzil Best is well seasoned, When
Smith had a stand opposite Louis Irima on
52nd Street, his was the noisier side. After
this, Prima may respond with lullabies.

Florika Sava departed his native Rumania
for Istanbul in 1940, moving on to Buenos
Aires after the war. There he combined
the sweep of the pampas with his already
flery melodies, making him easily the wildest
of the gypsy fiddlers. Both he and Smith,
when most daring, are willing to try the
seemingly impossible and. more often than
not, achieve it. He leads hix ensemble on a
dozen tunes, many traditional Remany airs,
while others are as current ax 7o Zsa Zsa,

E

PR-500 MAMUAL TURNTABLE AMD
TOMNE ARM FOR STEREQ. AND
MOMAURAL USE

SIZE: 1434 " wide, 143, " deep
{including orm overhang) and 23

and 2}
COLOR: Black and brushed chrome.
PRICE: $69.95 [Audiophile Met, Tone 1].

below mounting plate.
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STEREO MULTIPLEXING AND MATRIXING

variety of recorded material, that should
have proved their proponent’s conten-
tions applicable to any kind of program
technique. But there is at least an equal
variety of loudspeaker types, methods of
arrangement, and  types of listening
room. Tow miany have also conducted
extensive tests in this avea?

Probably millions of people, on single
channel hi-fi, could not tell the difference
when frequencies above 8000 eps (or
even 6000 ¢ps!) are removed or left in.
But there are also many diseerning en-
thusiasts who would immediately notice
this difference. 1t is largely a matter of
listening education. But hecause of these
differences, various test groups would
lead to varying results and conclusions.

There are many contributing reasons
why all the tests quoted may be quite
truthful against their own. often un-
stated, terms of reference, and vet ap-
parently contradict other cqnally truth-
ful results, because neither presents the
whole story.

Prospects

There is a sense of nrgency about the
whole thing. The high fidelity industry
wants to get stereo “on the road” and
right now radio ix a “hole,” or weak
spot. Availability of radio as a stereo
souree would help sell stereo as an entity
to the publiec. The M operators and

(from page 30)
multiplex manufacturers want to see a
decision hecause meanwhile evervone is
waiting to see “which way the cat
Jumps.”

However, the fact is that there is as
vet insutticient evidenee on which to hase
a decision, in either area. The FCC needs
answers as to the practieability of put-
ting however many channels on one
carrier they may ultimately deeide to al-
low. Radio is still a publie medium, and
all interests must be properly protected.
As vet there is insufficient data.

Just what stress will go to the impor-
tance of maintaining potential fidelity of
future stereo transmission remains to he
seen. But T feel that stereo is only just
beginning, and that efforts so far will he
Judged as erude by tomorrow's stand-
ards. Not only will it be possible to tran-
scrihe better fidelity on two channels,
but new techniques will emerge, enabling
the two channels to contribute to an over-
all result with much better precision. In
consequence, differences which ave today
observed as indistinguishable may  he-
come inportant tomorrow.

So I cannot advocate the built-in qual-
ity limitation of Calbest, which may not
he discernable today, but may heeome
very important tomorrow. The inten-
tional quality difference of the original
Halstead system has already been aban-

doned, =0 T need =ay no more about it.
Both the Burden and Bell systems (if
the latter should he so applied) ave
methods of maintaining  compatibility
with a system (AM/FAM) where guality
was inherently different anvhow, Thix
may aid the transition, but I also fecl
there ix a dunger that commitment to
such a system as standarvd will restriet
the possible future of stereo,

Work in other aveas, hoth with vecord-
ing media and speaker development, sug-
gests the stereo of the future may utilize
channels that ave basically “mono™ and
“stereo,” rather than “left” and “right.”
From this vicwpoint, T eannot help feel-
ing that the Crosby system i compatible
with the “sterco of the future,”

But, much as many wonld like to see
an carly deeision, 1 do not think we ¢an
expeet one, nor would it be good {o have
on, i the long ran. The analogy with
the decision on color TV is often men-
tioned, from various angles, Mayhe it's a
good one too, it we don't try to apply it
m detail : at the time, the decision seemed
long in coming; but how far has color
TV progressed smnee? It can hardly
claim widespread aceeptance. The FOC
should not he pressnved into an early
decision, hut will, we hope, wait until
sufficient facts ave available tor a clear-
cut decision, E

NEW SINGLE-SPEED
MANUAL TURNTABLE
BY STROMBERG-CARLSON

From the same engineers who created the widely acclaimed ‘‘Per-
fectempo’' turntable comes a revolutionary new concept in turntable

design: a dual-drive system consisting of two hysteresis-synchronous

motors, operating in tandem through one belt drive!

Motors are spaced exactly 180° apart. Any variations in speed are
automatically compensated for by the interaction of the motors and
impregnated belt. Rumble and noise are virtually eliminated by the belt

drive and unique double-acting suspension system.

Complete with tone arm, pin plugs, A.C. cord, wired for stereo,

ready to use.

Your dealer is listed in the Yellow Pages. Or write for complete

information.

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

STROMBERG-CARLSON

aoivision or GENERAL DYNAMICS

1418 N. GOODMAN STREET & ROCHESTER 3, NEW YORK
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Your best single
source of matched
components for
complete systems—
Stromberg-Carlson.
These tuners ara
typlcal of the lina.

SR-445 AM-FM Stereo Tumer
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AUDIO ETC.
(from page 14)

ting the record onto the changing post and
pushing the start button, is seldom an out-
and-out pleasure. Just a nuisance, and the
wait for the cyele to complete itself and
the musice to start ean scem exasperatingly
long—especially when the arm returns
placidly to its rest position, iustead of
sottling onto the record, or whips into the
ten-inch or seven-ineh location. It shouldn’t
do these things but somehow, it often does.

Nevertheless, the automatic start, when
it works, insures a clean beginning and an
undamaged groove amd pickup. What we
need, I think, is a siimpler one, much faster
working, minus the faney cyeling motions
of the full-seale changer. Push the button
and the music should begin, say, within
three or four scconds. That would do it.
With sueh an automatic starter and with
the standard, time-proved automatic stop,
a manunal record player really has 99 per
cent of the advantages of a changer. No
wonder the changer manufacturers now like
to boast ot their echangers as manual
players too.

Dual 1006

The Dual 1006, which 1've heen using on
and off for the last mounth or so. is a good
example, as they sayv. of recent trends. This
changer is German ad shares some of the
conventions usual in that country with the
long-familiar Miracord line—the same push-
button controls, including sTor, sTART and
that  eryvptieally  spelled  REPeT — which
might he either had English or good Ger-
man, for all 1 know. (:Actually the abbre-
viation for REPETilire operation. ED.)

There’s the same pair of removeable spin-
dles, a long one for changing and a short
one for “manual” operation; the Dual and
Miracord also share the absence of over-
head arms or platforms—the records are
supported for changing entirely by the
center  spindle’s  small  protuberances.
Clearly, both of these machines come from
a common tradition of changer thinking.

Refinements in cehangers are now to be
classed as small and large. Small refine-
ments arve involved in such crucial matters
as arm mass and freedom of movement,
rumble and the like in motors, smoothness
of the whole drive mechanisim, gentleness in
the treatment of the stvlus and the record.
I say “small” because refinements in these
areas are physieally on a delicate plane,
often quite invisihle to the eye.

These smaller refinements are by far the
most important, given stereo and our new
standards for stylus force and all the rest:
but they don‘t show up very dramatieally
on casual trinl—they are negative in effect.
If the machine works, if it changes, plays,
is reasonably rumble-free (and especially,
it the rumble ratio between mono, or lat-
oral-only, playing and stereo. or lateral-
vertical. playing is aceeptable), if it skips
no grooves, leaves records and stylus un-
damaged. drops, lifts. turns on and turns
off correctly and in the right place at the
right time, in spite of featherwight arm
and feather-free bearings, then the machine
benefits from optimum  “small” improve-
ment. Lack of these minute but erucial
adjustments in design makes many an older
changer uscless for today’s stereo. even
with four-wire stereo harness, new eartridge
and every modernization you ean think of.

3v “large” refinements T mean  those
dramatic new methods of operation that
really make a changer look and act new,
right off. They are good for sales, snd
usunlly useful as well, though the small

things are really far more important, The
(+8 77 changer, for example, stops its table
dead during the entire change cycle, pick-
ing up speed after the stylus is lowered to
the record ; the cycle itself is fixed in speed,
independent of the four plaving speeds.
Two good ideas, both on a relatively large
scale—call them macro-improvements. The
Dual changer has comparable features,
though somewhat different in detail.

Dual's change eycle is also independent
of playing speed. but the table keeps turn-
ing—mnot, however, at the speed setting in-
dicated by the records you are playing. As
the change cycle begins the table suddenly
lets go and turns at 45 rpm. On LP and 16
it speeds up; at 78 it slows down. This is
an odd thing to watch—uand, indeed, the
Dual’s actions are startling to the eye in
a number of interesting ways. Looks as if
the table had suddenly gone out of control,
as it speeds up and begins churning around
wildly, while the record drops! But the sys-
tem works beautifully: the proper speed is
resumed in plenty of time for the music to
begin (if it didn't there’d he some dreadful
sounds!) and all is just dandy.

Reminds me of my first LP-speed chang-
ers, which changed so slowly (having been
geared for the old 78's—that in exaspera-
tion T used to thirow the speed switch up to
78 to hurry things up. Dual dees it for you,
automatically.

But the most startling thing about the
Dual c¢hanger is the unique *“‘feeler” mecha-
nism, which tells the stylus where to drop
for any size record, standard and all sizes
in between. 1t presents the most amazing
psrehological hazards, purely visual, that
I have vet encountered—but it works, and
lias been working entirely satisfactorily for
me to date without the slighest damage to
recerds and stvlus.

The psychological hazard is in the extra-
ordinary  arm motions that takes place
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PR-499 MANUAL TURNTABLE FOR
STEREO AND MONAURAL .USE—
Recommended by a leading consumer
Research Orgonization.

i
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when this machine goes into its change
evele, The first time 1 saw them, T couldn’t
believe my eyes. llere's what you sceemn to
soe:

Push the starr button and the arm lifts
off its rest, swings quickly out over the
inner record grooves and proceeds to drop
all the way down onto the dise with a
thump—then it drags itself straight across
the entire surfuce sidewise, out to the edge,
where it proceeds to fall off. Your eves are
quite right—it doex rvide on the record
grooves. If vou are able to wateh this far
without flineching, vou'll then see the arm
rise up nonchalantly once again, move se-
renely over to the first groove and lower
itself piously and gently at the correct
spot, meek as a Lonb, Crazy,

The first time 1 saw this, unforewarned,
I grabbed the arm oft the record and
swore! One dise ruined, T thought. But
what actually happens, what really goes on,
is an ingenious new device that is more
practieal than it sounds. The arm doesn’t
serape the stylus over the record at all;
instead, there is a tiny wheel, canted a
bit, which rides lightly over the tops of
the grooves and steers the arm back to the
edge. where it falls off—onto another,
which sends in a figurative message to the
chinger's mechanieal brain, saying, here is
the spot where the arm must come down.
It is the spot too—without fail. Can’t go
wrong, no matter what the size, unless
maybe you have au clliptical record to yilay.

Onee all this is taken eare of, things
retract and when the avin comes down the
next time, rightly positioned, the stylus is
finally exposed, to play the grooves.

L adwmit it sounds zany, but T can’t really
find anything too seriously wrong with the
system, once you get used to the psycho-
logical hazards involved in watching it.
Remember that this system operates with

“PERFECTEMPO” MANUAL TURN-
TABLE BY STROMBERG-CARLSON

The contribution of the “‘Perfectempo’ by Stromberg-Carlson to your high

an extremely light arm, designed to traek
at from 2 to 4 grams or so. The small wheel
does not * serape” the record surface; it
rolls on it; and I have so far been unable
to find any trace of a mark where it passed.
The “fall-oft” priuciple is infallible, since
it measures every record impartially for
size without preconceived notious, and this
is clearly a good idea, other things being
satisfactory,

1 do have two snggestions, though. First,
in my Dual, the arm definitely drops too
suddenly onto the record surtace and onto
the small wheel—it hounces, and oscillates
as it rides back towards the edge. No harm
done, but a more gentle descent—ensily
managed, T think—would add a1 safety mur-
gin and make for better visual appearaiee.,
L hear rumors that this has already beon
tuken eare of in later production,

The other suggestion is simply that there
is an inherent difficulty here worth o
thought, well understood by the makers
and amply provided for, but still a difti-
culty. The small wheels on the wrm require
the stylus to be placed with extreme ae-
curacey, within a very small vertical toler-
ance, If it extends a fraetion of a milli-
meter too far down, there will in truth be
acatastrophie squawl when it gets dragged
over the record!

Once correctly mownted, there is ahso-
lutely no way in which further trouble e¢an
vecur, and the Dual's designers have pro-
vided all thut is needed to get things right
the first time. Nevertheless, caution is ad-
vised, and you will find that one or two
cartridge models eannot be used at all in
the Dual, as now manufactured. My Pick-
ering fits to a T and works te perfection.

What else? The Dual is absolutely silent
in use; the motor is su quiet you must put
your ear to the table to hear it. Rumble
aud piteh steadiness are absent and ex-

fidelity system is professional performance with complete versatility.

This turntable incorporates every valid, time-proven design principle: belt
drive, stroboscopic speed indicator, high-tolerance precision machining,
weighted table, high-quality precision motor—plus Stromberg-Carlson’s own
unique and original double-acting motor and table suspension system that
effectively isolates the table and arm from all unwanted, extraneous noise.

Your dealer is listed in the Yellow Pages. Or write for complete information.

SPECIFICATIONS

SIZE: 153" wide, 14%;" deep,

5" below and 2" above mounting
plate (not including tone arm).

COLOR: Morocco red with aluminum trim,
SPEED: 14 to 80 RPM.

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

WOW: 0.14% rms.

FLUTTER: 0.09% rms.

RUMBLE: —55 db re 20 cm'sec @ 1 k.
PRICE: $99.95 (Audiophile Net, Zone ).
Hardwood base (PB-497) available,

STROMBERG-CARLSON

A~ pivision or GENERAL DYNAMICS

1418 N, GOODMAN STREET e ROCHESTER 3, NEW YORK
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cellent,  respectively—very good for a
changer. The muachine is small, compact,
without faney arms and legs and exten-
sions; with the smaller spindle in place it
looks altogethor like o manual player-

nothing protrudes higher than a eouple of
inches. Good. There is qutomatic retracting
of the drive and, for double safety, a neu-
tral position on the speed shitt, (Indeed,
once in awhile my Dual goes into neutral
at the beginning of o record when it ought
to be playving, That's efficicney for you.)

Manual Playing

The best features of the Dual, for my
listening, are its excellent “manual-play”
faeilities, which are more  serviceably
“manual,” more tflexibly “automatie” than
any changer Dve tried before. It will do
more things that please me, plays tewer
nasty tricks on me, than any “changer” so
tar. (Excuse the quotes—it's getting so
that one ean't be sure when a changer is a
“changer” and that is all to the good.)

The Dual, in its alternative “manual”
operation  (with short spindle inserted)
gives vou a sensible amd usetul choice at
all  times Detween  semi-nutomatie  and
strictly manual operation. You can do it
either way, without adjustments. To start
it you may press the regular sTarT hutton
and the machine goes through its usual
cyele (as above) und plays the record. Or
you may litt the arm muanually by its
“wing” lift (not far enough from the rec-
ord surface for fat fingers to get hold of,
hut OK for my nmedinm-gauge ones), fiip
a little white slider marked MANUAL and
the record turns. Replace the arm on its
rest by hand at any point and the table
stops, vin onc of those mieroswitelies
mounted in the arm rest. Entirely manual,
you see.

Your best single
source of matched
companents for
complete systems—
Stromberg-Carison.
These tuners are
typlcal of the line.

”ﬁ#}

RA-498 Tone Arm

ASR-444 “Stereq 60"
Amplifiar
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KLH Research & Development Corp.
.30 Cross Street — Cambridge, Mass.

d

artisan

ADDRESS DEPT.‘SIIIQ FOR COMPLETE INFORMATION ABOUT THE MODEL SIX.

The best thing is that you can put the
arui down in any grove right up to the final
one and the musie will play—the automatie
trip does not snateh the arm rudely out of
vour hands, as in so many changers in the
past. This has long been one of my pet
changer beefs. Now, enfin, I am satisfied.
Yep, the trip does work, when the stylus
reaches the lead-out grooves, eccentrie or
non-eccentric. The arm then—and 0‘,‘[11}'
then—returns to its rest position. Now
that’s what I call real manual automation.

You can use the automatie 8TOP bhutton
alternatively, if you want, to shut 'the
thing off in the middle of a record. The
eyeling goes through in its usual ferm
(with a few more of those visually Pdd
spusmodic  heavings that are typieally
Dual, as though the arm couldn’t make up
its mind; it does of course—the effect
again is purely visual). Or you may just
lift the arm off the record and set it on its
rest, Either way works, and the machine
doesn’t mind a bit which way you do it.
Even the REPET button ean be used: push
it down and at the end of the record the
¢vele will begin the same side again, auto-
matically. (The REPET cancels if you push
one of the other buttons.)

There vou have it. Uh, Oh yes . . . I
forgot a couple of dozen details, like, for
instance, that this is a stereo changer, com-
plete with a four-wire system (how could
I forget that . ..) the cartridge holder lets
the cartridge out with a quarter-turn of a
little top lever—very neat—and there is a
mono-stereo switch (paralleling the two
sides of the cartridge for mono playing)
that is not placed underneath the turning
record, but out in a good spot at the arm
pivot, marked with a single cirele for mono
and two linked circles for stereo. (You
have to use your imagination on that.)

Al yes . .. there's a built-in stylus force
gauge, too, a little red hook next to the arm
rest that operates a pointer on a dial below.
Does it read correctly? I wouldn’t know; I
didn’t bother to try. (But you'd better.)
I'm getting so my finger, lifting the stylus
by its point, is a fairly good indicator of
proper stylus force, or weight, anyhow.
(Not pressure; the styli don’t usually stick
out far enough to hurt your finger in pro-
portion to actual point pressure and, any-
Lhow. my skin is too tough.) Still . . . a
stylus force gauge right at the spot where
it counts is a very good idea—if it reads
right. £

| TAPE GUIDE

(from page 38)

within the tape machine. In one posi-
tion of the A-B switch, the tuner signal
is routed to the control amplifier; inTthe
other position, the playback signal from
the tape machine is fed to the control
amplifier.

Figure 11 shows a hybrid arrange-
ment. The playback signal from the tape
machine may be fed to the control ampli-
fier in the same manner as other high-
level signals, if desired. Then the signal
enters the amplifier at an early stage and
‘is subject to the frequency-shaping 'eon-

trols, which is desirable when playing a
previously recorded tape. On the other
'hand, if one is in the process of record-
ling, say, the tuner signal onto tape
and wishes to hear the tape playback
|signal for comparison with the tuner
‘signal. it would be necessary to set the
play-monitor switch to the tape posi-
tion; this introduces the tape playback
|signal at a late stage, after the tuner
!signal has been fed to the tape recorder.
‘ Summary

| The foregoing discussion has indi-
cated that the control amplifiers and in-
tegrated amplifiers on the market en!nploy
various means of feeding a signal to the
tape machine and of accepting a signal
‘from the machine. Also, the tape ma-

chines vary in their signal switching fa-
cilities. Therefore, when incorporating a
tape machine into an audio system, it is
necessary to take into consideration the
characteristics of both in order to be
certain that the two are compatible with
each other and satisfy the needs of the
owner. Otherwise it may happen that the
operator finds himself having to eonnect
and discounect cables every time he
switches between the recording and play-
back modes.

Physical Installation

Most tape machines in home use are
designed to be portable. In the process
of installing a tape machine in the audio
system it may be wise to do so in a man-
ner that facilitiates removal of the unit
from its normal loeation in case it is de-
sired to record or play back at other
sites.

Whether or not portability is a con-
sideration, the tape machine should be
readily accessible for servicing and ad-
justment. Proper maintenance requires
getting into the transport mechanism
periodieally to clean and lubricate parts,
as well as to make minor adjustments. If
the unit is “buried” in a cabinet in a way
that makes access arduous, maintenance
is likely to be neglected. y: 4

|
|
|
\

[e]
[e]

TAPE AMPLIFIER
INPUT

b
i

MONITOR

TAPE-MONITOR
SWITCH

TAPE

OUTPUT
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Fig. 11. Hybrid arrangement for accepting the playback signal from a tcpe machine.
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reviewing world. In audio itself, no-

body’s at lhome in summer—everybody
and his brother are on vacation and un-
available, just when you (I) want desper-
ately to get the latest gossip for the big
fall issues of our magazine.

In records its the other way ’round. I'm
the one who has to get a bit of a vacation
from listening—and right, plumb in the
middle of it, out come all the fall records,
by the hundreds, not to mention most of
the Xmas Specials, wreathed in holly. Ugh.

Thus Pm admittedly a bit behind, this
month; the following are mostly chosen
from the huge piles of interesting material
that were on hand for me to sample before
the fall rush even began. No great matter
—they’re still fine records, and by next
month I will have ploughed through the
huge new pile of autumn releases, includ-
ing a whopping batch of Telefunken stereos
at $2.98, via London. Better look at those
soon; I'll be in the midst of them next
month, to help you. E. T. C.

1. SPECIALTIES

Brahms: Piano Sonata in F, Op. 5, Inter-
mezzi, Op. 117. Geza Anda.
Angel 35626.

The young Brahms was an interesting
character, not nearly well enough known to-
day in contrast to the crotchety old man with
the beard. Brahms in his late years. The
yvoungster, aged 20 or so, was blond of hair
and beardless with blue eyes and a strong
face; he was an earnest modernist of that
day, the early 1850’s—which meant that he
wrote loud, sincere, brash. impressively Ro-
mantie music that made his piano shout aud
roar. Schumanu immediately spotted him as a
coming geniug, raved over his musiec. called it
“yeiled symphonies” ; in short order, Brahms
was writing in a Schumann style, but more
extrovert, headier, stronger.

The third of these early sonatas, part of it
written after the meeting with Schumann,
Anda plays here with remarkably sound styl-
ing. This is a big, solemn, grand performance
of music that surely seemed big, solemn. and
grand to Brahms himself, the young stalwart.
1t should sound that way, even though its con-
tent is often windy, its expression youthfully
overblown. No use apologizing for it., as some
do in the playing; no use modernizing it
into a furious frenzy, as others do, trying
hard to make more of the music than is in
its nature. The best thing is to play it as
young Brahms must have felt it, his newest,
most advanced, biggest piano work to date.

Anda seems to be a natural Brahms player
—_which is wmighty unusual these days. Some
of his earlier recording of other composers
scemed to me hard and unmusical; the ouly
posxible criticism here, on the score of musi-
cianship, is a certain blurring with the pedal
that oceasonally smears the harmonies.

* 780 Greenwich St., New York 14, N. Y.

Summer is a parlous time in the record
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The three wise. restrained Intermezzi. from
the end of Brahms' life, are played with equal
perception and style—they seldom sound bet-
ter. Late Brahms fares as well as early.

The recording is technically one of the finest
examples of piano sound I've heard. big, na-
tural, unforced and well balanced with sharp,
clean transients and fine bass, clear treble.
It's an excellent demonstration disc.

Shostakovitch: Piano Concerto #2. RuLeI:
Piano Concerto in G. Leonard Bernstein,
N. Y. Philharmonic.

Columbia MS 6043 stereo

This seems to me very much Bernstein’s
meat, both sides of the disc—in different ways.
Ile plays and conducts both works. ‘

The Shostakovitch is one of his lighter,
prassier pieces of recent days (1957) in which
Bernstein’s best dry-style pianism comes nicely
to the fore. Shostakovitch is not personally at
all like Bernstein, but his musical expression
is within that modern, slightly dry, almost
classically wry sort of restraint that is Bern-
stein’s best natural expression—even in his
popular music. I enjoyed the Shostakovitch no
end here, whereas some of the more bloated
pieces for orchestra alone I find pretty heavy
going.

As for Ravel, the exquisitely expressite G
major piano concerto, actually his second
(the other is for left hand alone and so doesn’t
quite rank), is out of Ravel’s American Gersh-
win period, yet it is also full of the familiar
Ravel old-world elegance, of the “Mother
Goose” suite, thie “Pavane for a Dead Pringess”
and the like. r

Ravel was always a curious and explosive
mixture of sensitively felt opposites, of vio-
lence and good breeding, elegance and hys eria.
He was enormously impressed both by America
and by Gershwin and if you'll listen, you'll
spot Gershwin everywhere in this music. SEern-
stein is a natural to express the bitter-sweet,
almost enviously beautiful Ravel “jazz’—so
elegant, yet so explosive, too. Ravel envied
Gershwin's untutored freedom and directness,
as Gershwin admired Ravel’'s incomparable,
incredibly polished technique; neither could
match the other, both recognized the priceless
values in the other’s work.

All this is wonderfully evident in the first
and last movements of the Concerto, which
Derstein plays in his most effectively jazzy
classical style—just the right combination for
him. But something goes wrong in the elegant,
wistful slow movement with its long and
faintly blues-like tune for the piano. It should
pulse steadily and evenly; Bernstein suddenly
goes off on one of his (to my mind) unfortu-
nate Romantic jags—he plays this melody like
so much Chopin. full of rubato—slowings-
down. unevenness—and I find it dismally false
in effect, inconsistent with the rest of the in-
terpretation.

But the outer movements, the fast oncs, are
unbeatable. Every other performance that I
can remember treats these movements in
purely European fashion without so much as a
thought, as strictly ‘“‘classical” musicr—only
Bernstein understands ihe deeper Gershwin
implications and gives the music the greater

WWW ammedceanadioRistery com

dignity and elegance it gains through the ex-
pression of its American feeling. 1 say he’s
tops,

Stravinsky: Agon (ballet). Berg: Three
Pieces for Orch. Op. 6. Webern: Six Pieces
for Orch. Op. 6. Sudwestdeutsches Or-
chester, Rosbaud.

Westminster XWN 18807

As you may possibly have heard, old Stra-
vinsky has taken over the “twelve-tone” tech-
nique for his own, lately (though. needless to
say, in his own special way); here he is in
one of the notable works of this new Stra-
vinsky period, right along with the music of
two of the original early twelve-tone men,
main disciples of Schinberg himself. An in-
teresting trio of works and though I don't
pretend to be able to ‘“explain” any one of
them in orthodox twelve-tone theory, I still
have ears and so have you; the music will
interest you and no doubt about it.

\Webern, the miniaturist, is the toughest of
the early twelve-tone boys for us adults, But
it is astonishing to discover that today, un-
tutored teenagers with normal musical ears
find him very much to their liking. I saw it
happening recently. Six short sections, each
a highly skilled patterning of abstract sound-
building blocks, good for hi-fi as well as the
musical-mathematical mind. Alban Berg, the
incurable late-Romanticist among the early
Twelye-toners, is noticeably more expressive
in the old-fashioned manner—you'll find him
the easiest, most likely.

As for Agon, it's a ballet, a ‘‘competition”
among twelve dancers (not representing the
12 tones of the scale!) and though entirely
abstract and plotiess is a superbly integrated
musical-ballet whole, quite easy to watch and
hear simultaneouxly, as I found out recently
at a New York preformance, I'urts of it are
highly humorous, in a severe, Stravinskian
way. It’s dry in sound but fascinating in both
rhythm and tone color and you won't need to
think twice about the twelve-tone aspect. It
tells its own story in musical terms, as all
good music should do, I think,

A nice record for aural experimenting, if
you're interested.

Rosetti: Concerto in E Flat for Two Horns.
Dittersdorf: Concerto in D for Double Bass
and Viola. Soloists, Copenhagen Sym-
phony, Jenkins.

Hayden Society HS 9052

Newell Jenkins’® characteristically bright,
nervous style of conducting. in the resurrected
works of the eighteenth century that are his
specialty, carries over into this disc out of
Denmark—he has conducted Italian and Ger-
man orchestras and has his own JAmerican
group in New York who give the annual Clar-
ion Concerts. This record is a product of the
newly resurrected Haydn Society, which has
as many lives as a kitty cat. Don't know how
many times it has been pronounced dead in the
pasi—but it is definitely alive now, or was
when this disc came forth.

(Continued on page S1)
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Simplicity, flexibility, and beauty have been integrated by careful engincering
and design in the McIntosh C-20 Stereo Compensator. The greatest listen-
ing pleasure in stereo or monophonic reproduction is assured as a result

of over a year of careful and diligent research in the requirements of a new
preamplifier designed for stereo. Full stereo flexibility has been provided plus
built in protection for your investment in monophonic records. McIntosh has
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the finest monophonic reproduction the keenest listener may require.
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Mode Selector:

Monophonic:

Tone Controls:

Trim Controls:

Equalization:

Aural Compensator:
Rumble Filter:
High Frequency
Cutoff:

Phase:

Balance:

Tape:

Tape Monitor:

BASS COMPENSATION

—

- _NAB TAPE
R e .

FACILITIES

6 positions including Stereo, Stereo
Reverse. Left channel on left speaker
only, Right channel on right speaker
onlv. Left channel on both speakers,
or Right channel on both speakers.
Internally parallels and decouples a
stereo phono cartridge to offer best
quality reproduction from mono-
phonic records.
Treble: boost 13 db at 20 KC
attenuate 18 db at 20 KC
Bass: boost 16 db at 20 cycles
attenuate 20 db at 20 cycles
Separate channel back panel con-
trols to balance the frequency re-
sponse of the system independent of
front panel controls.
Separate bass and treble 6 position
switches, including NAB tape and
flat for anv low level flat source.
Fletcher-Munsen compensation, con-
tinuously variable.
Rolloff to reject low frequency dis-
turbances such as rumble.
Two positions, 9 KC and 5 KC to
supnress hiss and noise.
180° phase reversal to phase speak-
ers or source material.
Attenuates alternate sides of center
40 db each channel to balance for
unequal source material.
Front panel jacks, push button
controlled, to permit the use of a
portable tape recorder without dis-
rupting permanently installed equip-
ment.
To permit instantaneous monitoring
of tape while recording.

TREBLE COMPENSATION
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SPECIFICATIONS

Power Requirements:.117 VAC: 35 watts

Auxiliary. Tape. and 2 Tuner 0.25 V

at 170K

2 Phono. Low: 2.5 MV at 47K
High: 125 MV at 47K
XTal: 0.1 V, very high

2 Tape Head, Low: 1.25 MV at 47K
High: 6.25 MV at 270K

Tape Monitor: 0.25 V at 130K

Frequency Response: 0.5 db 20 to 20,000 cycles

Input Sensitivity
and Impedance:

Less than 0.29% at rated output, 20
to 20,000 cycles

Distortion:

Hum and Noise: High level inputs: 85 db below rated
output
Low level inputs: less than 2 micro-

volts at input terminals (—115 dbm)

Outputs: Main: 2.5 V with rated input
Tape: 0.25 V with rated input
Gain: Low level inputs: 1000-1 Main Out-
put
Low level inputs: 100-1 Tape Out-
put .
High level inputs: 10-1 Main Out-
put
High level inputs: 1-1 Tape Out-
put

A.C. Aux. Outlets:

1 unswitched for tape machine or
turntable and 3 switched

Size: Chassis: 1474 inches wide: 414 inches
high: 12 inches deep
Front panel: 1434 inches wide; 414
inches high

Weight: 17 pounds
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LABORATORY INC., 4 Chambers St., Binghamton, N. Y.

IN CANADA: MANUFACTURED BY McCURDY RADIO INDUSTRIES, LTD.; 22 FRONT STREET WEST, TORONTO
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PRODUCT PREVIEW

A continuation of last month’s *

‘look into the future,”

covering

phono pickups and arms, microphones, and a few mlscellaneous items,

FTER LAST MONTH’S ATTEMPT to in-
chade all of the produets of all the
manufacturers in the high fidelity

industry, we learned that there was con-
siderably more than we expected that
needed to be covered, and we did at least
imdicate that there would be more ma-
terial to follow in the sncceeding issue
on the subject of phonograph pickups
and arms, and on microphones. In addi-
tion, there were a few manufacturers
whose produets were not covered at all,
etther beeause ol space limitations or
becanse their material had either been
wislaid ov had not arrived in time to be
included.

Kven after this issue it is likely that
there will be some products that are con-
sidered of great illl])()l'[:lll('(' to the indi-
vidual manutacturers hut whieh did not
seem Lo our editors to be ol sulficiently
great importanee to be ineluded. And,
regrettably, when it comes to the final
allocation of space it ix these same edi-
tors who inust he responsible for the de-

cisions as to what goes in and what
doesn’t. Of one thing we are sure—we

have made a valiant attempt to include
all the material available, If not every
produet of every manufacturer is not
represented in these two sections, it may
be that we did not have the information,
or that we have had to try to make a
fair space allocation. Naturally a manu-
facturer who makes two hundred ditfer-
ent products ean not expeet to have two
hundred times as muclt space ax the
manufacturer of only one prodoet. We
anly hope we have selected produets that

interest our readers as mueh as they
interested  us, and  that the informa-
tion contained herein will be of some

reference value thronghout the year.
As we said last month, this is a cata-

log-type presentation and it must be re-
tal .

membered  that  the  statements wmade
about the various produets  deseribed
are not the results of our own testing,

but are the speecitications as furnished
by the manufacturer with oceasional oh-

servations of our own, Actually, in the
axe ol phovograph pickups, we have
personally tested most of  the models

deseribed, hnt naturally we eannot. indi-
cate any preference. Phonograph car-
tridges are in a somewhat similar ceate-
gory as loudspeakers—not all of them
sound the same, and what one listener
likes another may not, We have this to
say, however—given a blindfold listen-
ing test on an A-B-C-D-E-F-cte, hasix,
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we do not believe we could say which
pickup was best; one might be described
as being harsh, possibly due to a peak
in the upper-high-frequency range; an-
other might be deseribed as being ex-
tremely simooth; another mellow, and so
on. Naturally, any produet which is ox-
pected to compete with all the others on
the market mmst be assumed to have
sume good qualities, Perhaps one plcl\np
has more hum than another, vet in a
proper installation the hum is of no
problem and its user will swear by it.
Another pickup may have an exception-
ally extended high-frequency  range,
which could sound good on a system
inclined to be dull whercas the sante
pickup might sound harsh on a system
which in itself was inclined to be too
bright, Tt all systems were exactly alike
it is possible that every experienced
listener would choose the same pickup.
Since all systems are tar from alike, it
is probable that their ewners would
choose pickups which were complemen-
tary to the over-all system with the re-

sult that they would begin to sound
similar. This is somewhat akin to the
well-known  “I1i-Fi - Show  Response

Curve,” which is a common term for an
over-hoosted bass and treble. Given a
system with “perfect™ reproduction, it
i likely that the average show-goer
would walk past withou! even a look-in.
But with really flambovant reproduetion
—with over-stressed highs  ("Oh boy,
listen to them triangles!) and super-
hoosted lows (“Listen {o that eat on the
doghouse ™) people are sufficiently im-
pressed to come in and listen, Not that
they would continue that type of repro-
duetion in their own homes for more
than a month atter they got the equip-
ment installed—hut at least they come
e and listen,

Who's to say what is right? One lis-
tener may like the sound equivalent to
what he hears from the top seats in the
Hollywood  Bowl while another may
want. to sit in the second row at Car-
negie Iall. And if that's the wayv the
listener  wants  to  hear musie, why
shouldn’t he make it sound the way he
wants it in his home?

So we =ay abont pickups as we have
always =aid abont loudspeakers—Ilisten
to all of them vou can get an oppor-
tunity to hear and then pick the one
ion like hest. I's your car that must he
satisfied, not anyone else’s. Given a good
system, a good turntable, and zood
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record, we are firmly of the opinion that
we could be satisfied with at least half
of the pickups described here, Change
the amplifier and speaker combination,
and we might choose the other half Just
as quickly. We shall try to give vou the
specifications and descriptions with vela-
tively little comment as to onr subjective
eactions. And we will never allow our-
selves to get in the position of having to
say which pickup is which in o series
of listening comparisons. One thing we
believe  firmly—practically any  high-
quality pickup will give satisfactory
performance with practically any SVS-
tem, even though some tone control ad-
Justments may be required to make it
seent entirely  satisfactory to a given
person’s car. Just remember that there
must be some good qualities in every
product or it would never have reached
the market—since the manufacturer is
not likely to risk finaneial ruin with a
poor product; and if a produet stays
on the market for any appreciable time
there must he plenty of people who
really like it.

One final comment—judge for vour-
self. Use the specifications as a guide,
but when it comes to laving out the ll(ll(l

-ash, make sure the product satisfies
you—mnot only in hi-fi but in evervthing
else vou buy.

STEREO PICKUP CARTRIDGES

At this stage of hi-fi development, we
feel it 1s necessary to list ouly stereo
artridges—bhy now, evervone who lhas
an interest in monophonic reproduction
will almost undoubtedly have acquired
a mono piekup. In general, stereo pick-
ups will do a satistactory joh of repro-
ducing monophonic LP records provided
their two output ecireuits are paralleled,
which will eaneel out all vertical com-
ponents  (including  tarntable-indueed
rumble). Tor the ultimate in mono-
phonic 1'1'])1'(»(]11(- on, a top-quality mono
pickup will nndoubtedly give hetter per-
formance, although unless the eontire
system is of the very highest quality if
is doubtful if the difference would he
apparent to the car. Most people who
are buying pickups these dayvs are elioos-
ing from the stereo models that ave
available since it practically doubles the
total cost to have separate cartridges
for mono and stereo, in addition to com-
plicating the playing operation by neces-
sitating a change from one to the other
as the records are changed.
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Stereo pickups are of three basic
classes: magnetice, piezoeleetric (erystal
or ceramic), and electrostatic or capaci-
tance, sometimes called frequeney modu-
lated. Magnetic pickups are divided into
three types: moving iron or variable
reluctance, moving ecoil, and moving
magnet. In all of these the output is
directly proportional (over most of the
range) to the stylus veloeity i the
groove. Since their output is relatively
low—reaching a usual maximum at full
modulation of somewhere in the vieinity
of 30 mv per channel—they require pre-
amplifiers to raise their output level up
to a par with the high-level signals re-
ceived from tuners and tape amplifiers.
These preamplifiers provide equalization
to eompensate for the recording curve
on the record. Some packaged-set manu-
facturers elaim their pickups do not re-
quire the “distorting”™ preamplifiers,
thus giving a false impression to the
buyer. Actually, since the frequeney
response of the preamp is not flat, it
can be deserihed correetly as having
“amplitude distortion,” but the average
person does not know of this and he he-
comes frightened and unduly influenced
by the word “distortion.” Distortion, as
usually understood, is likely to be less
than 0.1 per eent in a good preamplifier
at any normal output voltage.

All of the magnetie pickup types em-
ploy coils in some form or another, and
it is a common property of coils in a
magnetic field to respond to the field,
regardless of its source. Sinee phono-
graph turntables and ehangers all have
motors, there is some a.e. field in their
vieinity, and without proper precau-
tions it is possible that some hum pick-
up may result. Shielding and coil strue-
ture reduee the suseeptibility to ex-
ternal fields so that little if any trouble
is encountered from this souree.

Piezoelectric pickups have consider-
ably higher outputs—nusnally in the vi-
cinity of 0.25 to 1.0 volts—and ecan
therefore be used with simpler ampli-
fiers. Furthermore, they can be designed
so that they compensate directly for the

recording curve and little or no addi-
tional eircuitry s required. This limits
the flexibility of the pickup cireuits in
matehing various eurves, hut the RIAA
curve has been practieally universal for
scveral years, and is aceepted by all
manufacturers of stereo records. How-
ever, when a piezoelectrie pickup is éed
into a specified (relatively low) load
resistance, usnally eombined with a volt-
age divider, it may be connected direetly
into a eircuit designed for mngneltic
pickups, since the low load impedance
makes the clectrieal output signal almost
identical with that of magnetic car-
tridges. This restores all the flexibility
of the preamp with its usual accommo-
dation for many recording ecurves, The
values for the termination may differ
with each type of pickup, but the cor-
reet termination is usually specified by
the manufacturer. The piezoelectric
pickups are not susceptihble to external
magnetic fields, but they are affected
Ly electrostatic fields because of their
higher impedances, and hum may | be
noticed when a hand is brought in prox-
imity to the pickup head. This may he
eliminated by using a metal head or by
shielding inside the head. Another sue-
cessful method is to paint the insidé of
a plastic head with silver paint, making
sure that the paint extends over a
eround terminal in the head.

To the best of our knowledge, there
are no electrostatic or eapacitance-type
stereo cartridges on the market so far,
although Weathers makes a mono ver-
sion which is a favorite of many users,
In general, this type of pickup requires
a specific type of associated eireuitry,
reducing the interchangeability feature
of the other pickup designs.

Magnetic Types

Among the magnetie pickups the pov-
ing-iron or variable reluctance type has
long heen the hest known. In this niodel
the magnetic fields reacting upou two
coils or two pairs of coils are caused to
vary as the armature or stylus bar, to
whieh the stylus is attached, moves from

side to side and/or up and down as the
stylus follows the groove.

In the moving-coil pickup, the signal
is generated in a tiny coil (or pair of
coils) located in a constant magnetic
fleld. As the stvlus causes the eoil to
move, the turns of wire cut through the
magnetic lines of foree and the corre-
sponding signal voltage is gencrated in
proportion to the velocity of the motion.

The principle of the moving-magnet
pickup is similar to the variable relue-
tance or moving-iron type, since the flux
flowing through pole pieces is caused to
vary as the stylus moves, although the
variation is due to moving the magnet
itself rather than a part of the magnetic
cirenit. Some modern magnetic materials
can be energized to have strong fields
even in very small sizes, and thus the
moving mass of the stylus and the mag-
net can he relatively small. All design
of pickups is likely to be the result of
compromises—if the magnet were larger,
greater signal output could be obtained,
but that would increase the mass too
much; more turns in the coil would give
greater signal output, but the increased
inductance would probably lower high-
frequency performance; heavier arma-
tures would earry more lines of force,
giving greater signal, but the increased
mass would lower resonance well into
the audio speetrum. These are only a
few of the compromises that must be
made, and when one considers all of the
requirements of pickup design and the
praetical construetion of the various
models, it 's a wonder that they all sound
as good as they do. Of course, we could
go back through the recording stages
from mierophone to cutting head, which
would simply serve to increase the
wonder that record reproduction is at
its present stage of excellence,

All pickup models listed are described
as to type, and specifications as to out-
put, frequency response, stylus force,
and so on, are those furnished by the
manufacturer. Unless otherwise stated,
all net prices quoted ave for cartridges
with diamond styli.

STEREO CARTRIDGES N

AUDIO EMPIRE

o Dynamagnetic Stereo Cartridge. The Em-
pire 88 utilizes the moving magnet principle
with a four-pole hum-balanced construction
for full channel scparation, balanced high-
frequency output on each channel, and hum-
free operation. This unit (which was de
seribed fully in the May. 1059, issue of AUDIO)
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offers equally high compliance of 5 x 10 cmy/
dyne both vertically and laterally, and will
track with stylus forces rangng from 2 to 5
grams. depending on the arm in which it used.
The stylus is changed by removing a single
screw which releases the entire stylus-arma-
ture-polepiece assembly, reducing the likeli-
hood of damage in handling. I'requency re-
sponse is from 20 to 20.000 cps =2 db. with
an output voltage of 5 mv for a stylus vélocity
of 5 em/sec. Channel separation, 20 db. Rec-
ommended load impedance. 47.000 ohms. In-
ductance, 500 mh; resistance, 1000 |ohms.
Four-terminal output; normal stylus radius.
0.7 mil. ; other radii available are 1.0 and 2.7
mils., with all three in either diamond or
sapphire. Audio Empire, Division of Dyna-
Emnipire, Inc., 1075 Stewart Ave.. Garden City.
N. Y. User net price, $24.50. Replacement
stylus assemblies: diamond, $12.50: sapphire.
$6.50.
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® Stereotwcin 210/D  stereo cartridge.
latest model of the original Stereotwin

The
200

RN e
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which introduced the moving-magnet prineciple
first in stereo eartridges. Under average home
conditions, frequency response is within +2 db
from 30 to 18500 cps without rewonant peaks,
and signal output is 12 mv per channel at a
stylus veloeity of 5 c¢m/sec, which with mu-
metal shielding results in extremely low hum.
Compliance is 4 x 10-¢ em/dyne, and the rec-
ommended load impedance 37.000 ohms,
Channel separation is in excess of 20 db.
and recommended stylus force is 3 to 5 grams.
Unit is held in spring clip. and ix removed
from clip for greatest ease in mounting. De-
sign of clip provides for optimum stylus posi-
tion with either turntables or record changers,
Four terminals, easily replaceable stylus with-
out tools, Audiogersh Corporation. 514 Broad-

way, New York 12, N. Y. User net price,
$34.50 ; Stereotwin 200, $41.50.

CBS-HYTRON

o Conxtant Displacement Ntereo Cartridge.
Four versions of this eeramic pickup have heen
introduced—with either diamond or sapphire,
and either in-phase or out-of-phase—these
terms  referring to the phasing of the two
channels of the ceramic element. In-phase
cartridges, RC-1. provide conventional phasing
of the output signals for each channel, which
permits the use of the cartridge with either
stereo or monophonic records in any dual-
amplifier or conventional stereo amplifier sys-
ten or it can be used in menophonie systems

by connecting the cartridge outputs in parallel,

The out-of-phase  condition, Model SC-2, i
used with certain types of two-way stereo

amplifiers in which a single push-pull output
stage handles both channels, with the matrix-
ing of outputs being done in the secondary
cirevits of the necessary two output  trans-
formers, In-phase models are maroon, out-of-
Dhase models are gray. Frequeney response, 30
to 10.000 ¢ps +3 db: channel separation, 20
db: stylus fore 5=7 grams. Compliance, 2 x
10-% em/dyne: eapacitunee of each side, 500
urf, Output voltage, 00 mv at stylus veloeity
of 5 cmn/see. Ntyvlus radiusg, 0.7 mil.

® Professianal 55 Model. Offered with a 0.5-
mil diamond, and only in the in-phase condi-
tion, this unit ix loused in transparent plastic,
and ix furnixhed with two plug-in equalizing
networks. Npeetticttions are the same as for
models SC T oand NC-2 exeept for fregnency
response, which is 20 to 15000 ¢ps + 3 dh,
Styli can be replaced by the user with only a
small  xerewdriver  needed.  ('BR Electronic
Sales Corp., Division of CBS. Ine.. 100 Endi-
cott Nt., Danvers Mass, User net price 1 Models
SC-1 and Se-2,0% : Professional 75

CONNOISSEUR

® Integrated Avm and Cartridge. Fitting only
into the manufacturer's arm. the new stereo-
phonic pickup by Conneissour is of the coramie
type,  and  employs  extremely  small  units
coupled to w minute cantilever system and
fitted with a diamond having a tip radius of
0.5 0.6 mils, IFrequency response ix 20 to
20,000 eps + 2 db, and ontput is 20 mv when
feeding the recommended load resistance  of
50,000 ohms, which will give constant-velocity
characteristies and thus nmke it possible to
feed the ontput into a conventional magnetie

i IES
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input of a Compliance is 3.5 x

preamplifier,
10 em/dyne, and effective mass is 2 mg at
the stylus tip, Element capacitance is 230 uuf
per channel and tracking foree is 3 to 4 ETHmS,

The arm is attraetive in appearance, has a

tracking error of not over 2 deg. on a 12-H.
record. The knob at the back raises and low-
ers the stylus from the record without offering
any turning moment to the arm. making it
eaxy to use with no chance of damage to the
record grooves. The base of the arm is adjust-
able to accommodate turntables of differing
heights. Finished in glossy black with ano-
dized aluminum trim. Distributed in the U.S.
by Ercona Corporation (Electronic hivision),
16 W. 46th Nt., New York 36, N. Y. User net
price. $59.50.

DUOTONE

® “Floating Needle Stereo Cartridge. Made
by Acos in England. the GPT1 single-stylus
cartridge has a frequency response of 20 to
17,500 eps with an output of 1 volt. Channel
separation isx 20 db, and complianee is 2 x 10
cm/dyne. This model is designed tor mounting
in Garrard, Collaro, and BNR Monarch record
changers, and is furnished with three termi-
nals.

® Turnorer model G773 Designed for use
where standard grooves must he played as well
as LI’ and stereo records. this meodel has a
frequency response of 40 to 15.000 cps +1.5

db and an eutput of 1 volt. Compliance is
4 x 10% ¢myzdyne and  channel separation  ix
25 db at 1000 eps. Four-pin constriretion, with
2— gram teacking foree. Distributed in the
"8 by buotone Company. Ine.. Loeust Nt
Keyport. N. J. User net prices: GI'7T1. & K75
GPTS, R20.70.

DYNACO

® Steveodyne 11 Cartridge, Utilizing the vari-
able reluctance principle. this cartridge made
by Diang and Olufsen of Denmark is designed
for snperior reproduction from either mono or
stereo microgroove reecords. T s a frequency
response from 30 to 15000 eps + 2db. compli-
ance of § x10% emy/dyne. and an ourput of
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7 my per channel for a stylus velocity of 5
cm/sec, Channel separation is better than 22
db, and tracking force ix from 2 to 4 grams.
Recommended load is 47.000 ohms for rated
frequeney response, The unit employs an un-
usual construction, with the entire moving
element heing enclosed in a plastic  cone
permanently attached to a metal shell sur-
rounding the body of the cartridge. It is
mounted at an angle. as shown. The mechan-
ism consists of a light mumetal eross which
is attached to a slender aluminum tube with
the srylus atfixed to the end. Four terminals.

e TA-12 ['nitized Arm-Cartridge. A similar
unit to the Stereodyne H o is united with a
novel arm for use with turntables ro work

with minmimum stylus force, which is adjust-

able, Unit mounts in a single hole, Distributed
in the "8, by Dynaco Ine., 817 N, 41st St.,
Philadetphia 4. 1'a. User net price : Stereadyne
I1. $20.50: TA-12. $49.95.

ESL

e (iyre/Jewel Stereo Cartridge. Utilizing a
tiny mechanical gimbal and two «(’Arsonval
fype movements mounted at angles of exaetly
90 deg.. the ENL C100 Gyro/Jewel artridge
hax i response which is inherently linear. Fre-
quency response is 20 to 20,000 eps + 2 db,
and output is 1T myv for a stylus velocity of 5
eny/see at an impedance of 235 ohms at 1000

cps. Recommended fracking foree ix 24 rams,
The unit is <imply monnted on an adapter
plate using only one serew. the plate heing
aftachied to the usual picknp head with two
xerews with normal  spacing.

® DPrufessivnal Sterea Cartridge. The same
type of mechanisim is also available to fit the
professional series arm, with the dexignation
I’100. Both models are normally used with
step-up  transformers to provide an  output
commparable with most stereo cartridges, but
with preamps of high gain and tow noise, the
cartridge may be fed directly into the phono
inputs, Eleetro-Nonic Laboratories, Ine.. H4
stith 8., Long Island City 6, N, Y. User net
prices : €100, £69.95: 1100, K79.95 : 3HON arm,
00,

ELECTRO-VOICE

® Magneramic 31 Stereo/Mono Cartridge. Iim-
ploying coramic elements in conneetion with
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a special printed circuit which is an integral
part of the cartridge, the Magneramic 31 is
designed to be fed into the usual magnetic
pickup inputs of stereo preamps. Frequency
response is given as 20 to 20.000 cps +2 db,
with a channel separation of 28 dh at 1000
eps and an output of 10 mv. Compliance is
3.5 x 10 cm/dyne and the cartridge is avail-
able with elther 0.3- or 0.7-mil styli, the
former being recommended for use with fran-

seription arms with a stylus force of 2-4
grams. The cartridge is also available for

ceram’c inputs.

® 20-series Ntereo Cartridges. The original
E-V ceramie pickup is available in both stand-
ard and Magneramic models—the former with
an ontput of 500 mv and the latter with a
velocity eharacteristic and an output of 20
mv. Frequency response is 20 to 20,000 cps
+2 db, and recommended tracking force is
5—7 grams in changers, 4—6 grams in tran-
scription arms. Model 21D is standard series,
with 26DST comprising the sanie elements but

in a turnover mount accommodating a 3-mil
sapphire in addition to the 0.7-mil diamond
for LP's, Llectro Voice, Inc.. Cecil and Carroll
Sts., Buchanan, Michigan. User net prices:
Magneramic 31. $£24.00: same. for ceramic
inputs, $22.50; 21D, $9.00; 26D8T, $9.90.

ERIE

o Single-Element Ceramic Cartridge. Using a
tiny ceramic tubular element with suitably
placed electrodes, the Krie turnover cartridges
accommeodate both LP and standard records.
Frequency response is 20 to 16,000 cps +3 db
and the output is 500 mv at a tracking force
of & grams. Channel separation is 20 db. Model
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1304 employes a diamond LP stylus and a
sapphire standard stylus. whereas Model 1303
uses sapphires in hoth sides. Electronies Dis-
tributor Division. Erie Resistor Corporation,
Krie. Pa. User net prices: 1304, $16.50; 1303,
Py

DYl

FAIRCHILD

® Compatible Rotating-Magnet Cartridge.
Model SM-1 ix a moving-magnet pickup of
unusual design. The stylus bar extends from
a precision-ground rubber “ball” in which the
nmagnet is mounted. (the ball constituting t]fle
suspension and damping). generating the
signal in two sets of coils. Frequency response
ix from 20 to 15.000 ¢ps +2 db, and output
i 11.5 mv for a stylus velocity of & em/sec.
The unit has a d.c. resistance of 2000 ohms
and an inductance of 0.5 Hy, and is designed
to operate into a load of 47,000 ohms, with
any value from 39,000 to 100,000 being ac-

ceptable. Recommended tracking force is 3—4
srams. Channel separation is hetter than 25
db at 1000 cps, and compliance is 4 x 10-%.
Because of internal copper case for electro-
statie shielding and a mumetal outer case,
the hum iz extremely low, being 65 db below
the signal when mounted on the turntable.
Fairchild Recording Equipment Corp., 19-40
45th Ave.. Long Island City 1, N. Y. ser
net price. $31.905.

GENERAL ELECTRIC

o Variable Reluctance Stereo Cariridge. ith
a series of small changes in the design. the
new VR-22 stereo cartridge is even better
than its predecessor with respect to output,
channel separation, and extended frequency

response. and the two channels balance within
+2 db to 15,000 eps. The shielding has heen
improved. and the grounding of the shield and
the method of shorting the twe “ground”
terminals are well thought out. Available in
two models, VR225 with 0.5-mil stylus| and
VR227 with 0.7-mil stylus. with the former
tracking at 2-4 grams in transeription arms
and the latter at 5—7 grams. Frequeney re-
sponse, 20-20,000 ¢ps +3 db for the VR225,
and 20-17.000 cps +3 db for the VR227
(‘hannel separation is up to 30 db at 1000
eps. and output is 9 my for a stylus velocity
of 3 ¢my/see. Inductance if the unit is 42¢ mH,
nominal. and resistance is 1600 ohms per
channel, Recommended load resistance is 47.-
000 ohms, Lateral compliances are 4x 10
and 3 x 10-3 em/dyne and vertical eompliances
are 2.5 x 1078 and 2 x 106 for the 225 and 227
respectively. Audio Components Section, Gen-
eral Kleetric Company. Auburn. N. Y. User
net prices: VR223, $27.05 VR227, $24.95.
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GOTHAM AUDIO SALES

@ Neumann Double-Dynamic Cuartridge. De-
veloped by Neumann specifically for calibra-
tion of stereophonie dise recording. the Model
DST was not originally intended for general
consumer sale. They are desizned to fit only
stch arms as the Ortofon (ESI Professional)
or Neumann PA-2 types. When used with the
former a wpecial four-contact insert and
holding clip must be ordered under the num-
ber Z-15. The cartridge has a frequency re-
sponse of 30 to 15,000 ¢ps +2 db and an
output of 0.75 mv for a stylus velocity of
5 em/see. The output impedance is 18 ohms
and should be fed into a load impedance of
greater than 50 ohms. Channel separation is
greater than 23 db in the midrange. and
greater than 12 dh over the full audio range.
Compliance is 3.6 x 10¢ em/dyne. and a track-

ing force of 6.5 grams is required. Stylus
rodius is 0.6 mils. Usxe of an input trans-
former is recommended, with Bever Type

TR-145/13 having a turns ratio of 15:1 as a
suggested model. Gotham JAundio Sales Co.,
Inc.. 2 West 46th St., New York 36, N. Y.
cartridge, #$69.00;

User mnet prices: DST
Bever transformer, $11.20.

GRADO

® Moring-Coil Stereo Cartridges. Made in

two models, the Custom for use in record
changers and the Master for turntable use,
T
o

these cartridges are similar in design. Both
employ a moving element cousisting of a
hollow plastie cube on which are wound two
coils and from which extends the stylus bar.
This cube is supported in a ruhber “‘grommet’’
which serves to hold the coils in the magnetic
field as well as provide the necessary damp-
ine. The specifications given are for the Cus-
tem and Master series respectively. Frequenc
response, 10-24000 ¢ps and 10-30.000 cps.
Interchaunel output halance, 0.5 db on each:
frequency balance, 0.5 dh each. Output, 3.5
my and 2.5 mv respectively at a stylus
veloeity of 5 em/xec. Impedance. 1000 and
700 ohms: Tracking force. 3 grams each.
Input lead. any value over 5000 obms for
beth models. (Channel separation, in excess of
20 db and 25 db. In addition, the Master
series is fitted with a radioactive element to
reduce static aceumulation on the record sur-
face. Grado Laboratories, Inc.. 4614 Seventh
Ave., Brooklyn 20, N. Y. User net prices:
(‘ustom, %32.50; Master, $49.50.
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KNIGHT

® AKNanu  Magnetic Nteveo  Cartridge. This
unit has a frequency response of 20 (o 20,000
cps + 2 db with a complianee in both vertieal
and  lateral directions of 4 x 109% cm/dyne,
and an output of 5 myv per channel, Chaanel

separation ix more thaa 20 (b, and the ree-
impedanee  ix

ommended  load 47,0080 ohms,

—

The cartridge has four terminals, and uses
a 0. 7-wmil dimnond. Tracking foree is 2 to 5
grams.  AHied  Radio  Corporation, 100 XN,
Western Ave. Chicage 80, 111 User net price,

$16.

PICKERING

® Collector Seriex 350, ermetically  sealed
and mly encapsualated in mumetal for hum-
free pertormance, the new Collector Neries
480 IMluxvalve has two compliance ranges—
the A" type Voguard stylus for transeription
arwx, and the “C” type for record changers,

Response ix flat from 20 to 20000 cps + 2 (b,
and channel separation is 25 db or better.
Outpnt is 10 my for a stylns velocity of 5
cm/sec. Cartridege has four terminals plus an
opitional metal-case ground to prevent ground
oops with metal arms. Unit ix available as
Model 3R0E, the “Colleetor's Ensemble,” which
includes  the  Fluxvalve  body  with  three
V-Guard styli—one eueh for stereo, LY, and
stamdard, in transeription arms: as Model
380N Tor steveo amd LI only in transeription
arms s oand as Maodel 380C for stereo and LD
in record changers,

® Madel 196 ['nipoise Arm
integrated assewmbly of 4 Model 371 stereo
cartridge with the Unipoise arm, this com-
bination employs 2 single friction-free pivot

und Pickup. An

S

e
i1 i

x

in a strikingly attractive design for use with
turntables, Pickerineg & Company, Ine., Plain-
view, N, Y. VFser net prices: 3801, F60.00 ;
SBOAL F34E50 0 3800, R2YRT L 106, $49.50.

SCOTT

® London-Seott Ariw and Cartridge, 'This new
magnetic pickup and arm combination was
designed  with  the combined efforts of the
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London Recording Laboratories and the I1. H.
Ncott engineering  staff, Frequeney response
of 20 to 18000 ¢ps + 2 db, and compliance is
B0 x 104 cm/dyne. (tput is 7 my in the
stereo connection. Stylus radius is 0.5 mil.
and output  impedance is 4000 olims  per
channel at 400 epx. Recommended load s
47.000 ohms, amd chanoel separation is better

than 20 (b, Tracking foree. 3.5 grams, The
over-all dength of the arm ix 12V in.. and

the height adjustment range is 13( to 2 in,
above the mounting board. The assemhbly is
complete with arm  rext and all mounting
hardware and templates, as well as all eon-
necting cables, . 11 Scott, Ine., 111 Powder

Mill Road, Maynard, Mass, User net price,
FRO.05.

SHURE

® Studio Iymetic Reprodecer. Combining the
moving magnet principle with arms of ex-
cellent  design,  Models M216 (16 in.)  and
M212 (12 in.) provide excellent reproduction
at s'ylus forees ranging from 1.5 to 2.5 grams,
IFrequency respouse, 20 to 20,000 ¢ps + 2 (b
at an output of 4.5 mv: recommended load
impedance, 47000 ohms, Higher values of
load impedance will produce a xlight increase
in high-frequeney response. Inductance is 400
ndl and d.e. resistance is 600 ohms per
channel. Lateral and vertical compliance, 9 x

10 ¢m/dyne ; channel separation, more than
20 (b at 1000 eps. The arm ix mounted so as
to place its bottom edge 9/32in. above the
record surface, and the picknp is raised and
lowered with a flinger tip on the button near
the front of the arm. The arm counterbalance,
though not needed for actual balancing since
the arm ddoes not move in a vertical plane, is
aftached by a flat steel spring which  is
damped to climinate the usual low-frequency
arm  resonanee, Al load-bearing pivots are
thy jeweled,

® I'rofessional and Custom Dynetics. These
fwo cartridges are designed for mounting in
franseription  arms and in record change s
respectively, Both have fregneney respohses
of 200 to 15,000 ¢ps. +£3 db, outputs of 3 my
per channel, and channel separations of more
than 20 dbh at 1000 ¢ps. Recommended load
impedance is 47,000 ohmx, The Professionnl
neoddel. M3DL has an inductance of 365 mlbl,
a4 does resistance of 330 ohms, and a compli-
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ance of 4 107 cm/dyne. The Custom model,
M7D. has an inductance of 400 mll, a d.e.
resistanee of 400 olims, aud a complinnee of
S0 ey /dyne, Both have four terminals
and fic standard monnting dimensions. Shure
Srathers, ITne., 222 1lartrey  Ave,, Evanston,
111, User net p M212 and M2146, KKX9.50
cach t MBI ¥45,00 0 MTD, $24,00,

SONOTONE

® Nevies ST Ceramic Cartridges,
for use with records ent to RIAA
these cartridges will give a response
fiat within + 1.5 db to 15000 cps with a
smooth rollotf to 200000 ens when used with
simple loading networks, Waorking into a fat
awplifier with an inpnt resistance of 3.3 meg-
olns. a network consisting of  a GO0 upf
capacitor in series with 1.5 megohms will give
rated response. A flat amplifier with an input
resistance of 2.2 megohms will give response
within + 2.5 «db up to 1000 ¢ps. together with
rated response above that point, For magnetic
inputs, the network should he composed of a
parallel combination of G6X.000 ohims and 001
wl. conneeted in series with 27.000 ohwms, with
the amplitier being fed from the junection of
the two resistors. In the flat amplitier con-
noction, the output voltage is 383 my for a
stylus velocity of 4 cm/see. while for the
magnetic inputs, the resistanee of the input
controls the outpnt voltage : for an input

Diexigned
character-
istivs,

resistance of 10,000 ohms, output is 10 mv ;
for 53,000 ohms, output is 20 mv: and so on,

Ready-made networks are available, Compli-

ance is 3.0 x 107 em/dyne, and ehannel separa-
tion ix 20 dh at 1000 eps. Stylus foree should

be 3-5 grams with transeription arms, and
from 4 te 6 grams for changers, Available

maodels include varions combinations of dia-
monds and sapphires in turnover mount to
accommodate stereo, LI', and standard ree-
onds, Model 8TA-4RD hasx a 0.7-mil dizmoend
and S-mil sapphire. Electronic Applications
Division.  Sono one  Corporation,  IShusford,
N. Y. User net price, Model 8TA-18D, S11.70.

TANNOY

® “Vari-Tiein® Variable Reluctance Cartridge.
With moving parts having very low dynamic
maxs, the Tannoy stereo eartridge takes the
form of a plastic molding which encloses the

systems, with a mumetal shield
against hum, Frequeney response is from 30
to 15,000 ¢ps + 1.5 db, and oniput ix 7 my
per channel. Recommended load resistance is
100,006 ohms, with 50,000 ohms as the mini-
neun The unit has an indoctance of 350 mll
in cach channel, and tracking foree is 4
grams, Channel separation is a maximum of
27 dboat 2000 eps. 22 dboat 10000 ¢ps,
Cartridue mounts in any standard head. Tan-
noy (America) Ltd. Box 177, East Norwich,
L. I, N. Y. User net price, $43.50.

cenerating
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WEATHERS

® NtereoRamic Cartridge. A new development
in ceramic pickups, model €C-501-D is designed
for use in c¢hangers and trapnscription arms

and combines low cost with bhigh-quality
sound, Frequeney response is 15 to 30,000
eps. compliance  is 6 x 106 em/dyne, and

channel separation ix 25 db, Output voltage
iz 170 mv for a stylus velocity of § cm/sec.
and ix intended to be fed into magnetic pickup
inpu!s on standard preamplifiers. Unit is also
available in Weathers Micro-Touch arm fully
assembled ax Model MC-1-D, Weathers Indus-
tries, Division of Advance Industries, Inc..
66 E. Gloucester Pike, Barrington, N. J. User
pnet prices. C-501-D, $17.50: MC-1-D, £55.95.

ARMS™

AUDAX

® Ntereo Tone Arm Kit. If you can use a
screw driver, you can assemble this profes-
sional-type tone arm in just 15 minutes. No
meehanical skill is needed. Precision-engi-
neered to broadcast standards, it offers sav-
ingy of over 30 per cent bhecause you assemble

it yourself, Only two moving parts—vertical
and lateral pivots—give this arm remarkably
free motion. Stylus pressure is easily adjust-
able, (alibrated offset angle assures tangency
to the groove. Plug-in shell accepts all stand-
ard eartridges. Audax. Division of Rek-O-Kut
Company, lne.. 38-19 108th 8t., Corona 68,
N. Y. User net price, 12-in. KT-12 kit. £15.50 ;
16-in. KT-16 kit, 1850,

AUDIO EMPIRE

® Baluuced Stereo Transeription Arm. The
Smpire 98 achieves dynamic balance in all
planes to keep the stylus in proper position
even if the turntable is tilted or a record
badly warped, Offset pivot design maintains
center of mass balanced over pivet in all

planes. Other features of this arm include .
M - PR et e
: = e e g | 9
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accunrate stylus pressure adjustment fiom 0
to & grams: maximuny vertical and lateral
compliance by means of precision hall | hear-
ings : resonance below thresheld of audihility
arm lift an integral part of arm assembly :

interchangeable shell accepts all stapdard
cartridges : patented self-latching arm | rest
aud lowest possible trackiug error. [iudio

Empire Division of Dyna-Empire. Inc.. | 1075
Ntewart Ave., Garden City. N. Y. User net

price. $£34.50,
ESL

@ (iyro/Balance Toue Arm. Designed ol the
principle that an arm should be balancid in
every plane and the stylux force provided by
a =pring. the ESIL Gyro/Balance arni has

manyv advantages. Because of this desigu.
turntable leveling is unnecessary, ani on

demonstration the ESL arm is often shown
playing records with the turntable in an
absolutely vertical plane—in fact. if it |were

possible to keep the record and platter In
place and provide proper bearings for| the
turntable itself, the arm would play reijords
upside down, Ball bearings are used thrijugh-
ont for all vertical and horizontal motlons.,
assuring smoother operation, increased |rec-
ord life. and longer trouble-free performiince
In operation, the spring forece is reducefi to
zero by turning the two knurled knobs Lack-
ward : the sliding weight at the back is then
adjusted for perfect balance of the arm and
cartridge. The knobs are then turned forward
to obtain the desired stylus force. The lead
is of molded plastic and is fitted with four
terminals. A wire lead ground is carried
through the assembly for connection i a
terminal strip under the turntable base. Stxlus
force adjustable from zero up to 8 grams.
Electro-Sonic Laboratories. Inc.. 35-54 H6th
St., Long lsland City 6, N. Y. User net price.

sa4.05.
FAIRCHILD

® Ntudiu-Quulity Stereo Arm. Embodfing
many refinements and improvements in!the
well-known Model 280 monophonic tone ijrm
the new Model 282 is especially suitable| for
stereo use. Although intended primarily | for

use with Fairchild cartridges which it accgpts
is easily adaptable to

as direct plug-ins, it

many other cartridges with adapters supplied.
lmproved bearing action lowers pivot friction
and hysteresis, Dual output leads are ingor
porated in the unit. each set shielded to jre
vent interaction, ax well ax a separate groimd
lead insulated and isolated. Exceptionally low
tracking error. This arm  will meet studio
standards in every respect. Fairchild Recsrd-
ing FEquipment Company, 10-40 45th Awe

Long I-:land City 1, N, Y User net price
84250
® Prociston Tone Arm. Despite its modest

cost the new Garrard Type TPA/12 will sive
completely satisfying performance with eitler
monophonic or stereo records up to 16 ins.
in diameter. Practically friction-free mave-
ment is assured by use of precision spring-
loaded cone-type ball-bearing pivots. Suituhle
for use with any turntable, the TPA/12 is
stereo-wired and the plug-in shell will accypt
any standard cartridge. A new simple \\'eight
adjustment is easily accessible, and perujits
precision control of tracking force. The rypa-
tures of statric balance. spring loading., «and

WWW. akhefrieanadiahigstory. com |

viscoux damping have all heen combined in
the TPA/12 to give a remarkable measure of
audio performance, Garrard Sales Corpora-
tien. Port Washington, N. Y. User net price,
£19.95.

GENERAL ELECTRIC

® “‘Sterco  Classic” Compatible
Every design feature of this
directed toward optimum

Tonc Arm.
tone arm is
performance from

stereophonic records. These design features
also give the Model TM-2G outstanding

motophonic quatities, The arm was developed
specifically for use with G-E cartridges. as
an integrated all G-E pickup system. The
arm’s primary feature for excellent stereo
reproduction is its static balance. When ad-
justed, the arm maintains its lateral equilib-
rium at all times, even if the turntahle is not
perfectly level. An unusual two-step tracking-
force adjustment is used for (1) balancing
the arm to zero tracking force, and (2) for
makiug a precise tracking-force adjustment
between zero and six grams. Among other

built-in
removable cartridge head, a

features are a arm rest, an easily
terminal board
with four stereo lead terminals and one
ground terminal, and trim, modern styling
with brushed aluminum and chrome finish.
Accommodates records up to 12 ins. in diam-
eter. Specialty Electronic Components Dept.,
General Electric Company, West Genesee S8t
Auburn, N. Y. User net price, $29.95.

GRADO

® “Micro-Balunce” Stereo Tone Arm. Engi-
neered as a mate for the Grado cartridge, this
arm is constructed of finest gunstock walnut
wood. Metal fittings are made of finely ma-
chined anodized aluminum. By utilizing a

e

special micrometer overhang adjustment, the
user may adjust the arm for the smallest
possible tracking erior—+ 0.8°. A xecond mi-
crometer adjustment accurate to 0.1 gram, is
used for setring tracking force. Lateral pivot-
ing of the arm consists of a precision ball
thrust bearing. This shaft and bearing as-
sembly s designed to dawmp out effectively
the low-frequency resonance which occurs at
10 c¢ps when the arm is used with a Grado
cartridge. P’ivot frictions are under 0.1 gram
at the stylus. The arm is wired with four
shielded conductors. Grado Laboratories, Inc.,
4614 Seventh Ave.. Brooklyn 20, N, Y. 1'ser

net price: 12-in. tone arm. $29.95: 16-in.
transeription arm. $32.50.
o Fluid-Damped Stereo Arm, Linear fluid

damping in both vertical and lateral planes is
featured in the Gray Model 212-SX stereo
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tone arm. l'reciston balanced for maximun
tracking stability, the unit incorporates such
features as adjustable statie balance and a
guick chiange holder which will accommodate
all standard cartridges, Four lead= are in
cluded  for stereo aperation. Tracking crror
Is rednced taoan absolute minimum. Available
fully assembled e m kit farm, this arm will
mect every ddemand ot the most  discerning
music lover Gray Iliel Fidelity Division, 16

S
T
alP T

e

' o
Arlr St Harttend T Canne User net price
Maodel SX 12, 120 tane arm fully assembled
FL00 0 Model SN 16, same except far 1.

records, $36G.50 , Model SAK 12 same features
s SN-12 exeept In kit form, ¢Can be assembled

and wircd in 25 minutes, SUA N5

RECOTON-GOLDRING

® lrm fur Ntevew or Wone Cartiidges, Miude

MICROPHONES

ALTEC

@ lipstil Microphone
M-Z0 condenser microplintic system provides
all of the smtstanding features of the well
kpown  Altec M-11 systemn, with the latest
developments in miniaturization and printed-

Sustom. The Model

circuit  applications making it one of  the
smallest quality microphanes an the market

[t ix literally no larger than a lpstick, and is
entirely  unnoticeable  when mounted on a
regitlar microphone stand, In addition. it is
ecquipped with a fountain pen elip o that it
may be carrvied on the coat lapel or tie. or
hidden benecath the tie, a corsage. or other
clothing accessories. Itx quality and rugged-
ness are without peer.

CHARACTERISTICON

Frequeney range: 240 o

Pattern @ Omnidirectioual.

Capacitance : G pul.

Output at 600 ohms: 49 dbm/ 10 dynes/cms.

ontput fmpedance : 300 150, 600 ohms bal-
anced s S00 150, G003, 10,000, ohms un-
balanced.

I'ower requirenments: 117
15 watts,

Eser net price. complete s

Type P-525 power

counecting  cable,

150000 ¢ps,

volis 600 cyele e,

yatem  ducluding
supply and T-ft. inter-
‘.

-

639A Cardioid, three patterns ... . ... $250.C0
6398 Cardioid, six patterns ......... 250.00
633A Dynamic, non-directional. 30« 69.00
633C Dynamic, non-directional,

30, 1507250 . ... 78.00
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of cast aluminum and with Nylon trimming,
the vertical movement of this arm is on hard-
ened cone bearings while loteral movement is
on steel balls in Nylon coue bearings. Height
iz ndjustable to snit all modern motor units,
and stvlus forcee is wljustable from zero up-

wards. The head arrangement
weommodate  all ecartridges with  standard
Vi-in. mounting dimensions. the cartridges
being trest mounted on a head slide which is
instantly removable from the arm. Itour ter-
minals  are provided. and additional slides
may be obtained. The G-60 arm is designed
to meunt with its spindle 870 in. from the
turntable =pindie. which gives it an overhang
of 15/32 in. The offset angle is 21.5 deg.. and
tracking error does not exceed 2 deg. over a
12 in. dise. Recoton Corporation, 52-35 Bar-
nett Ave, Long Island City 4. N, Y. User net
prices, G-60 arm, $10.95: extra head slides,
Son

is dexigned to

REK-O-KUT

e Sterco Tone Arms. Although similar in ap-
pearanve to the eartier Rek-O-Kut monophonic
arms, these nnits have been completely re-
dexigned for stereo. Mass of the shell has been
increased to lower the point of resonance.
Largzer. heavier counterweights are employed,
and a 4-conductor head accommodates all 3-

and  4-terminal stereo ecartridges. A 4-prong
shell facilitates phasing. The unit is furnished
with wires already connected to a terminal
strip. Sueh desirable features as friction-free
micro-hearing  pivots, and micrometer-type
counterweight  adjustment, have been  re-
tained. Rek-0-Kut Company. Ine., 38-19 108th
Nt Corona 68, N. Y. User net price: N-120
12-in, arm. $27.95: 8-160 16-in. arm, $30.95.
Extra plug-in shell, $5.95.

CAPPS

® Ntudis  Condenser  Microphone,  Custom-
hailt for major recording studios, broadceast
stutions, and technical and scientific applica-
tions. the Capps “Studio™ model microplhone
Is one of the most versatile in its field. It ix
acoustically  faithful to the most complex
wiave form, free from angular diserimination.
blnst-proof. and unaffected by moist atmos-
phere, Extremely modern in finish and form.
it ix supplied with a ehrome swivel as a stand-
ard accessory. Bothh microphone and power
=upply are equipped with Cannon connectors.

CHARACTERISTICN

I'requency range : 30 to 15,000 + 3 (b,

Pattern : Ommnidirvectional.

Qutpat impedance @ Available in three wodels :
CM-2030—230 ohms : CM-2250—50 ohms :
CM-2011—high impedance.

Dimensions: S1,7 1x 13" dia.

Capps and Company. Inc., 20 Addison

Valley Stream. NJY. User net price, $2

Ilace,

DYNACO

® Ribboun Microphunes. Suitable for the high-
ext gquality recording and broadeasting appli-
cations, the Dynaco-IL & O Model 53 micro-
phone uxex a rveplaceable duralumin  ribbon
only L0001 i thick and weighing 1.3 milli-

WAWWY. aaercarradiahistery com

crams. The extremely small mazz climinates
resonances within the andible range. The unirt
ix bidirectional. which allows controlled dis-
crimination of the pick-np area and facilitates
a natural balanee of the primary pick-up with
room dcoustics, When nsed with the Stereo-
Spacer—an aconstically absorbent “partition™

between the microphones—these units pro-
vide the effect of 10-ft. separation  while
avoiding unnatural ping-pong effects typical

of poor =terea. A 3-position switeh provides
music. speech, and off positions, and a built-in
transformer enables operation at 50, 250, or
high impedances. Model 30 ix identical in all
particulars except outpnt impedance. whieh
i® fixed at 50 ohms.

CIIARACTERISTICS

Freguency range @ 30 to 13,000 eps. + 2.5 dh.
DPatrern @ Bidircetional
Output impedance : Model H3-——0500.,
high : Model H50—30 ohms,
Dimensions: 78,7 1x 1 3/16” dia.
Dynaco, Tne., 617 No 41st St Philadelphia 4,
Pa. User net price. Model 53, 859,951 Model
S0, 34995,

ELECTRO-VOICE

Note: The

250, or

micropliones shown herve are
E-Vs newest wmodels, Because of their
uniquiee  design features, especially  the

Gypowhicl is cortain to influcnce TV wmik-
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iny techniques,
section although

this

they are listed in
complete spccifications
were not available at press time.

e “Sound Spot” Microphone. A new concept

in direetional microphones, the Model 644 was

designed to operate at considerable distances

from the sound it is picking up. For this
reason, it will permit a far greater degree of
TV camera flexibility thau has heretofore
heen possible, especially in intimate dialogue
seenes where eamera placement has been gov-
erned largely by the ability of the microphone
to pick up voices of the performers. The 644
uses a combination cardioid and distributed
front opening. enabling it to maintain proper
response far away from a sound source. Its
front effective acceptance angle is 45 deg. on
each sitte -of center. Random noise cancella-
tion from the rear and sides exceeds 20 db.
Frequency response ix smooth from 40 to 12.-
000 cps. Weight is 2 1hs. 9 ozs. Electro-Voice,
Inc.. Buchanan. Mich. User net price, $66.00.
e Almost Inrisible

Microphone. The Model

652 was designed for applications where mi-
crophanes should not be obviows, It is a dy-
thin, non-
equal

namic¢ micronhone mounted on a

refleeting tube. It can be used with

effectiveness for TV, lectures, and broad-ast-
ing where it is desirable that the view of the
speaker's face not be obstructed. For added
artieulation it utilizes two clear plastic baffles
to give either a 6- or 3-db booxt in the bril-
liance range of 6000 cp=. Output level iy —60

db. Weight ix 11 ozs. Electro-Voice. Inc.,
Buchanan, Mich. User net price. $72.00.

666 Variable “D" cardioid .......... $147.00
665 Super-cardioid dynamic ......... 78.00
655C Dynamic, slim-fine ............ 120.00
646 Dynamic, lavalier type .. ........ 84.00
635 Dynamic, omnidirectional ....... 45.00
e Omnidircetional  Broadcast  1licrophone.

Acclaimed thronghout the world for its per-
formance and styling, the ESL-AT2 is un-
excelled ameng mierophones of its type for
music¢ and “speech. The very small probe di-

76

ameter of the acoustic tube virtually elimi-
nates distortion of the sound field. The
mouthpiece position may be widely agljusted
by a pivot in the spherical base which con-
tains the moving-coil transducer.

ol

CITARACTERISTICS

Frequency range: 50 to 10,000 c¢ps + 3.0 db.
Pattern : Omnidirectional.

Internal impedance: 200 ohms.

Output level: —53 dh.

P’robe length: 18 inws.

Base diamerer: 214 ins.

Weight : 114 lbs. i

e Broandcast/Recording Microphone. This ex-
cellent moving-coil microphone will kasily
meet the most exacting professional reguire-
ments for music and speech. A socket ht its
Lottom permits connection to the table-top
hase supplied, or to a camera tripod. Although
recgularly used by many Furopean bhroadcast
amd recording studios, the surprisingly low
price of the ESL-MC1 iz within the reach of
home recording enthusiasts.

CHHARACTERISTICS

IPrequeney range : 50 to 15,000 cps + 3.0 db.
Pattern : Omnidirectional.

Internal impedance: 200 ohms.

OQurput level : —47 din

Dimensions (plus  base) 1 43,7 1X% 1-131‘/10”
square,

Weight (plus hare): R orzs.

Electro-Sonic Laboratories. Inec., 35

Thirty-Sixth St., Lonz Island City 6, N.

User net price. $42.50.

ESL-ATI, Probe type, stand mounting $ 8D.00
ESL-MC2, Suner-rugged dynamic ..... 63.00
ESL-SC403, Cardioid .. ..o 25.50
ESL-NC2, Noise cancelling .......... 4B.7

GOTHAM AUDIO SALES

e Miniature Condenser Microphone Systems.
The Neumanu KM-54a is a cardioid miecro-
phone in a minigturized package, (lelix'efing
the same excellent performance as the Neu-
mann Studio Standard U-47. Designed with
TV and film in mind. it provides more than

WWW. aknefrieainiadiahigstory. com

23 dbh rejection to extraneous sounds in the
studio. Its pure nickel dual-diaphragms are
impervious to influences of heat and humidity,
being able to withstand the hottest lighting
any film or TV set can produce. Since the
entire impedance matching. amplifier, inelud-
ing output transformer, is located inside the
microphone housing, the microphone may be
used as much as several hundred feet away
from its power supply. The KM-53a is identl-
cal in size but omnidirectional in pattern.
It is recommended for the recording of pop
orchestras where close-up microphone tech-
nique is employed. In such applications, om-
nidirectional microphones are employed to
prevent overloading the console and micro-
phone amplifiers. An accessory, the Z-29
Overload Protector is advised for all appli-
cations of the KM-53a and KM-54a in high
intensity sound recording.

CITARACTERISTICS

Frequency range: 30 to 15,000 cps.

Pattern : KM-53a—omnidirectional.

cardioid, with fromt-to-back
greater than 23 db.

Sengitivi 1.2 mv/dyne/cm2.

Impedance : 50 or 250 ohms

ordering).

RMS harmonic distortion: Less than 0.8 per
cent over entire range to 110 db inten-
sity level.

Finish : Matte satin chrome.

Dimensions: 43”7 1x %7 d.

Weight : 3.5 ozs.

TUser net price. complete system consisting of

microphone with Type NKM Power Supply:

KM-34a. $435.00: Km-i3a. £415.00.

KM-54a
ratio

(specify when

M498 Variable Direction
Condenser Microphone

e Z-29 Overluad Protector. This is a %-in.
switeh section inserted bhetween the micro-
phone capsule plug-in head and the amplifier
section of the miecrophone. Three-position ring
switch allows straight-through connection, or

gain rednetions of 10 and 18 db. User net
price, $36.00.

U47/U48a (Studio) condenser ....... $365.00
M49b Condenser, variable direction 495.00
KM56 Condenser, miniature ......... 440.00
SM2, Stereo condenser, miniature 815.00
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RESLO

® Ntudiv KRiblbon Microplhone. Small and at-
tractively styled. the Rexlo “Celeste’” miero-
phone has an on-off switeh built into the base
which adds greatly 1o its uscfulness when
intermittent operation is desired. Another
operational feature of interest is the ability
of the unit 1o have its response characteris-
ries changed by the user in a matter of min-
uies. With  eirch microphone are furnished
tfwo pieces of felt and o piece ol varnished
canthrie. Thesxe are designed to fit into the
rear protective shelll For bass reduetion, one
felt is placed in the shell; for base reduction
with rear diserimination. one felt and the
varnished cambrie are used ; for close falking
use, @ lelt. the cambrie, and the second felt
are pliced in the shell. Additional operating
fiexibility is schieved throngh varviable out-
put impedance, Anyvone who ncedy a mitro-

phune for both high and low impedance will
provide an

find the Reslo units excellent

answer,

CHARACTLERISTICS
Frequeney range: 20 o 15.000 cps.
DPattern . Ridirectional.
Ontput level: 58 dh.

Ouiput impedance :  Switehable — low (50
ohms) /high.

Lrcona  Corporation  (Blectronies Division),
16 W, +61h St New York 36, N.Y. User net
price, $6U.95 (0 T4.95. depending on imped-
ance.

Symphony, RBL/T, low Z ... .. .. .. $ 5950
Symphony, RBM/T, medium Z ... .. 64.50
Symphonny, RBH/T, low and high Z .. 64.50
Avon cardioid, CRL, low Z .. ... .. 79.95
Avon cardioid, CRM, medium Z ... .. 84.95
Avon cardioid, CRH, low and high Z .. 84.95

Any pair factory matched for stereo is available
at $5.00 above the combined price.

SHURE

® Studio  Ribbhon Microphone. The Shure
Model 333 is envineered for the most exacting
professional requirements. 1t is well suited
for motion-picture  studios. TV and  radio
stations, and professional recording studios.
The 333 is super-eardioid, nnidirectional- —re-
duces the pickup of random -noise energy by
T3 per ecent. It features the patented Nhure
“Uniphase” acoustical network system.

CHARACTERISTICS

Frequency ranze: 30 to 15,000 eps production
uniformity cuaranteed 1o + 2.0 db.
Pattern : Unidirectional.  response  at

reir

down 12 (o 20 b from frone.
Impedauce : Variable—350, 130, and 250 ohms.
Ourput © —60 db at 50 ohms: 59 db at 150 |

and 250 ohms,
Finisli: Non-retleeting
with aluminum grill.

“Lronze-Tone”  ease
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‘New H.H. Scott
Stereo Amplifier has
leatures never before

offered at $139.95"

The new H.H. Scott 24 watt stereophonic amplifier, Model 222,

puts top quality within the reach of all. This new amplifier has many

features never before available for less than $200. It is backed by

H.H. Scott's fine reputation. Check the features belév{and you'll

i

see why you should build your new-stereo system agound ther
Scott Model 222, :

H.H.

Equalization switch lets
you choose between
RIAA compensation for
monophonic and slereo

records; NARTB, for
tape heads/
Special switch posi-

tions for accurate bal-
ancing, for playing
stereo, reverse stereo
and for using mono-
phonic records with
your stereo pickup.

Separate Bass and
Treble contfrols on
each channel let you
adjust for differences
in room acoustics and
different speaker sys-

tems. /

This position lets you
play 'a monophonic
source such as an FM
tuner or a tape re-

corder through both
power stzges and
speakers,

Effective scratch filter
improves performance
on older worn records
and improves recep-
tion on noisy radio
broadcasts.

Exciusive center-
channel output lets you
use your present amp-
lifier - for  3-channel
stereo or for driving
extension speakers.
Separate stereo tape-
recorder outputs.

SPECIFICATIONS: Dual 12 watt channels ; 0.39% IM dis-
tortion; 0.8% harmonic distortion; frequency response 20 to 30,000 cps: ex-
tremely low hum level (—80db); DC operated preamplifiers heaters; Inputs for
stereo or monophonic recorders, tuners, phono cartridges and tape heads.

Phono sensitivity 3 mv. Sub-sonic

changers or turntabres.

H.H. SCOTT INC.

Dept. A-5, 111 Powdermill Road, Maynard, Mass.

[ ]
SEND NOW FOR ¢

L]

FREE II-FI GUIDE *
[ ]

*

AND CATALOG

MAAMAL aaaricanradiahistory com

rumble filter prevents overload from noisy

Price $139.95%

Channel balance con-

Master volume controf
trol adjusts for dif- i

udjusts volume of both

ferent speaker effi- ¢hannels  simultane-
ciencies and brings wusly. Also functions as
channel volumes into automatic loudness
balance quickly and control whenever de-
easily, sired.

Aﬂ‘“ fnesa. 3 589 9

Export: Telesco International Corp., 36 W. 40th St., N.Y.C.

'nsist on genuine H. H. Scott components.

*West of Rockies §143.25. Accessory case extra.

.‘.b.‘,.‘...‘.‘..‘....‘..““‘0“.‘.‘.‘.‘.“...

Rush me complete details on your new Model 222 and
your complele 1959 Hi Fi Guide and Catalog. Dept. A-9

Name

Address

City

Siate
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WEATHERS

“STERED
THE SOUND THAT OUTMODE!
CONVENTIONAL STEREO!

It took the engineering know-how of Weathers to discover this revolutionary
electronic advancement in sound and size! TrioPhonic Stereo introduces the
listener for the first time to “‘Equalized Sound.”” Now you can sit anywhere in
the room and experience the same magnificent tonal realism and fidelity of
full-range stereo. “'Equalized Sound’’ is produced by two book-size full range
stereo speakers and a unique, non-directional hideaway bass.

Ask your dealer today for a demonstration of Weathers startling new audio
dimension—TRIOPHONIC STEREO with “Equalized Sound.’”” You must see it,
hear it, compare it, to believe it!

For the ultimate in TrioPhonic stereo listening, select the matched Weathers
synchronous turntable with StereoRamic pickup system.

For more information of TrioPhonic Stereo write for FREE booklet, Dept. AUD

WEATHERS INDUSTRIES, 66 E. Gloucester Pike, Barrington, N.J.

Division of Advance Industries, Inc.
Export: Joseph Plasencia, Inc.,, 401 Broadway, New York 13, N. Y.
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Cable connector: Cannon XL-3-11.

Shock Mount : Specinl vibration isolation unit
of live rubber consrruction.

Switeh : Voice-music switeh to adjust fre-
quency characteristics for optimum per
formance.

Dimensions: 7-9/32" h « 1-7/32" wx 179" d.

User net price. $250.00.

o “Slendyne” Dynamic Microphone. Devel
oped for studio use. the Model 525 is custom
built to provide hroadcast quality of repro-
duction. It is exceptionally versatile, and is
entirely reliable for both indoor and outdoor
application. It may be used on a conventional
floor or desk srand, in the hand. or with
lavalier cord and belt elip assembly. The use
of high-efficiency magnetic materials and spe-
cially-designed magnetic circuirs have made
it possible to develop this small microphone,
at the same time achieving performance
gtandards usually expected only in Ilarger
models. The 525 is ruggeedly built to with
stand hard usage and is not affected by nor-
mal temperature and humidity variations.

]
CHARACTERISTICS

Frequency range: 40 to 15,000 cps, produc-
tion uniformity guaranteed to +2.5 db.

Pattern : Omnidirectional.

Impedance : Equipped with a multi-impedance
switeh, furnishing a choice of 30-50, 150,
and 250 olms,

Qutput: —61 db at all impedances.

Finish : Non-reflecting “Ironze-Tone’” enamel
with beige aluminum grill

Cable connector: Cannon XL-3-11.

Dimensions : 8-17/32” 1 <« 17 d.

Net weight: 4 Ih.

User net price, $120.00.

Shure Brothers. Inc. 222 Hartrey Ave,

Evanston. II1.

R

SONY

o Variable-Dircetionul-Pattern Condenser Ali-
crophone, The Sony C-37A ix designed for pro-
fessional recording and broadeast applieation
where utmost performance, dependability. and
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tidelity are essentinl. Frequency response is
stated to be entirely free of resonant peaks
and dips within the specified range of 20 to
IR,000 ¢ps. The C-37TA s operated in con-
junction with the Model CP-2 power supply
unit. Thix power supply incorporates a vari-
able switch permitting three different  fre-
quency  characteristies  for  complete  versa-
tility in any acoustic surroundings, A small
serew switeh on the buck of the miecrophone
housing  offers a  choice of  uni-directional
ecardioid pattern. or conventional omnidirec-
fional pattern. Microphone and power supply
may he separated by as mnch as 240 feot with-
out affecting performance characteristies,

CHARACTERINTICS

Frequencey response : 20 ) 18,000 eps + 2.0
db,

Pattern : Choice of cardioid or
tional,

output level : Omnidirectional, =72 db : eardi-
oid. =70 dh,

Impedance : 200 ghms,

Finish : Gray with satin chrome,

Dimensions ; T-11/167 1 x 1-13/167 ., with
cradle,

Weight o Microphone, 1 1b,
Ihs,

User net price, C-37.4 system complete inelud-
ing power supply, £395.00,

Superscope. Ine., Audio Electranies Division.

Sun Valley, Calif,

TELADI

e Variable-Dircetional-Pattern Condenser Mi-
crophone. Imported from Germany. the Model
K-125 microphone will mect PVery  reguire-
ment of the most demanding applieation, It is
imported inta the United States by Durant
Nound Equipment (‘o S0 W, 55th Nt New
York tH, N.Y.
CITARACTERINTICN
Frequeney range @ 30 to 18,000 cps + 3 (b,
Pattern s Switchable, Either non-directional
or cardioid.
Impedance : Fither 2000 ohms
10,000 ohms unbalanced.
Harmonic digtortion : Less than 1.0 DT cent.
Dimensions: 151,71« 11,7 4,
Weight @ 104 ous
User net price, $225

omnidirec-

Power supply. 6

balaneed  or

00,
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'Free send for it

WORLD'’S LARGEST SELECTION

Here is your complete money-

saving guide to everything in hi-fi,

featuring the world’s largest
choice of systems and famous-
name components. See what’s

new (including products available

only from ALLIED), see what’s
finest—then see how you save!
Use our easy terms to fit your

budget. For everything in Hi-Fi,

for everything in Electronics,
get the 1960 ALLIED Catalog.
It’s FREE—write for it today.

ALLIED EXCLUSIVES:

Knight Stereo systems and
components are truly “Honored for
Value”’—equal to the very finest in
quality and performance, yet far
lower in cost. KNIGHT hi-fi
components are exclusive

Allied products.

Build-Your-Own knight-kits—save
up to 509%! It’s easy, it’s fun to
assemble your own stereo hi-fi
components and complete systems
for absolutely professional
performance and appearance.
KNIGHT-KITS are an exclusive
Allied product.

Buying Advantages: Wherever you
are, you can get anything in hi-fi
from Allied—fast—and at money-
saving prices. Everything you buy
from us must satisfy completely, or
you get your money back.

15-day free trial on systems and
components.

buy on Allied’s new
EASY TERMS...

only $5 down (or less) on orders

up to $200; up to 24 months to pay.

Fast handling—no red tape.

MO aaaricauarliabietorn, com

save on everything in

e

ErAmYTHING I8

ELECTRONICS

DATALODG inD

iWBE D AR ST

see what’s MEW in

Stereo Music Systems

Stereo Amplifiers & Tuners
Stereo Cartridges & Pickups
Speakers & Enclosures
Changers & Turntables

Tape Recorders & Accessories
Stereo Records & Tape

High Fidelity knight-kits

Hi-Fi Records and Books
Hi-Fi Custom Cabinets

ALLIED
RADIO fron

sassusssmmnanssnunnsnsd CATALOG hko=

ALLIED RADIO, Dept, 17-19
100 N. Western Ave., Chicago 80, Il

0O Send FREE 1960 aLL1ED Catalog.

Name

Address

City____ Zone. State
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MISCELLANEOUS

BOGEN-PRESTO

® Bogen Mixer-Preamplifier. Ideally suited
for public-address or studio application, the
Bogen Model MXM is characterized by wide
frequency range. low distortion. and excellent
signal-to-noise ratio. Operating features in-
clude output-level meter. speech filters, sock-
ets for plug-in low-impedance input trans-
formers, and variable level markers which
permit instant resetting of controls to pre-

determined levels. Frequency response of the
MXM is 20 to 20,000 eps + 2.0 db. Output is
18 dbm at less than 1.0 per cent distortion.
1t incorporates five high-impedance micro-
phone inputs. one of which may be used to
accommodate a tuner or phono cartridge. All
c¢hannels may be mixed by means of separate
level controls. or may he controlled simul-
taneously by means of a master gain control.
Separate bass and treble controls add to the
MXM's flexibility, Cathode-follower output
permits operation of the preamplifier any
| practical distance from the power amplifier
| with which it is used. Dimensions are 164" w
X 137 dx 33" h. Bogen-Presto Company,
Paramus, N.J.

FAIRCHILD

e Flectronic-Drive Turntable. Available as a
single-speed (33% rpm) machine driven di-
rectly from ordinary house-current lines. or
as a four-speed unit powered by an electronic-
drive circuit. this turntahle features a mini-
mum of moving parts. Wow. flutter, and
rumble characteristics more than meet
NARTB specitications. and exceed require-
3 ments for professional playback turntables.

I o N E A R M c o N I ROI Motor is of the hysteresis-synchronous type,
jsolated equally in all directions against vi-

bhration. The drive is a two-step elastic-belt

If the tonearm slips out of your fingers and arrangement which provides further protee-
| We rS the bounces over the record—the record is : tion against vibration. In the electronic-drive
O ruined! If you're unlucky, you will also

need a new stylus and possibly a new

cartridge.
Onearm Why take a chance? DEXTRAFIX® TONE-
ARM CONTROL prevents such accidents! It
. places the stylus in the lead-in groove— -
Into the gently and accurately. Then, at the end
of play or at any point on the record, it )
lifts the stvlus from the record. And the

a
|ead - I n stylus cannot touch the record until the
lift bar is again lowered for the next play.

The pEXTRAFIX® TONEARM CONTROL also

facilitates “cueing” at any point on the
groove (] record.

A must for turntables—and record model (412-4). the moter is driven by an
[} [] . g - i . 4 . i
changers with manual oper [ electronic-drive unit which supplies power at
18 ¢ p gubl 30, 60, 81, and 141 cycles, corresponding to
162%, 33%, 45, and 78-rpm. Speeds are

switchable and may be varied + 3.0 per cent
by means of # vernier adjustment. The unit

' Another quality product functions normally on either 359- or 60-cps
by the manufacturers of line-voltage frequency. The single:speed model

a er p ay » i may he purchased originally, and later con-
| LEKTROSTAT® verted to electronic drive if desired. Fair-

Record Cleaning Kit child Recording IEguipment Corporation, 10—

40 45th Avenue, Long Island City 1, N.Y.
User net price. Model 412-1 single speed
model. $79.50: Model 412-¢ four-speed model
with electronic drive. $246.00.

D19

dexte P chemical corp. ¢ consumer products div. » 845 Edgewater Rd.,, N.Y. 59

80 AUDIO e SEPTEMBER, 1959

WWW armmerdceanadioRistery com


www.americanradiohistory.com

RECORDS

(from page 66)

I[t's beeoming elearer all the time that the
Baroque movement in nusie was very largely
preoceupicd with exotie and interesting tone
colors, odd “combos.” intriguning transeriptions
(such ax Daceh™> organ transcriptions of or-
chestral concerti and his frequent transfer of
choral works to instruments and vice versa, as
well as sacted music into secular, or the op-
posite). Before we began to restore the origi-
nal instruments to their proper places in this
older music, we could seareely understand the
extent of this interest in tonal oddities. Now
that (he violas da gamba, the baroque-style
organs,  the  harpsichords,  recorders,  high
trumpets, and what-not are widely aceepted
and enjoyed, we have begun to go further and
uncover dozens—hundreds—ot oldd works that
previously wonld have been ignored as obsolete
freaks, or at best transeribed into some con-
ventional modoern fornut, Now, we enjoy them
for their own high eoloration and we fool to-
wards them muelt as their original listeners
did. Interesting change of attitude on our
part,

No—rthis Rosetti and Dittersdorf dise, among
dozens and dozens. Rosetti is a “new” re-dis-
covered composer who is actually German ; he
took an Italian name when that was the popu-
lar thing 1o do. T find this partieular opus for
two hoerns not partieularly exeiting; it ix
musically insipid, just pleasant. without bite.
Sure, horns were limited in scope and rela-
tively elumsy then, but that's not the reason
here—took what J. 8. Bach did even enrlier
with horns, as in his Brandeuburg Concerto
F#1. Rosetti just doesn’t use enough harmonie
sult. ot least for my ears,

Dittersdort is better, e has been around in
a small way all along: he is of the Mozart-
Haydn era and writes a fluent and expressive
sort of music, Hght but relatively substantial.
The  preposterous combination of  viola and
RIring bass works out surprisingly well in his
hands. The bass does all sorts of pleasant
gymnasties, down in the nether regions, such
as you wonldn’t have thought possible; the
violy ix the one that gets huried. thanks to a
lot of doubling of its melodies by the higher
orchestral violins for brightness. The viola
always soenis o get into this sort of fix—it's
neither high enough nor low enough to stand
out on its own, along with other solo instrua-
ments,

Bach on the Biggest. Robert Elmore, At-
lantic City Convention Hall organ.
Mercury SR 90127 stereo

Hggest organ in the world with some thou-
sands of stops and the power of twenty-cight
brass bands (it says here) L. and, ax you may
guess, old man Bael on this machine sounds
pretty puny unless you jack up your volume to
size. Musically there is ne point whatsoever to
thix experiment but music isn't all that is in-
volved ; if you want simply to hear this mon-
ster well eontrolled, if you’d like to hear how
Mercury manages to cut through a prodigious
reverberation via stereo (this being one of
stereo’s abilitios) then you'll enjoy the noise,
There's the Toceata and Fugue in D Minor—
of course; also a brace of less familiar items,
ineluding a whole x'de devoted to the Toceata,
Adagio, and Fugue in Can ambitious work for
any convention hall organ, to pit it mildly !

Bach: Complete Organ Works. Toccata
and Fugue in D Minor, Passacaglia and
Fugue in C Minor, Prelude and Fugue in
A Minor, E Minor. Carl Weinrich, Organ
of Varfrukyrka.

Westminster WST 14043 stereo

I'll get ina mention every so often of this
Westminster series, which goes on  towards
infinity (in effeet)) and probably won't get
there soon, This one was instruetive for me by
chancee—I1 happened to play it in an extremely
live listening place and found that the charae-
teristic  Woestminster ultra-close  pickup. via
numerous mikes, made an execllent effect in
such a room. Might have guessed the same—
but then, one doesn't think of such matters

AUDIO e SEPTEMBER, 1959
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you never

heard it so good. ..

The microphone can make or break a sound
system or recording set-up . . . and it takes

a GOOD microphone to pick up every bit cf the
sound, without hiss, hum, or howl. The
Unidyne supresses feedback superbly, cuts
random no se pickup by 73%! High output
makes it ideal for use with low-gain tape
recorders and p.a. systems.

the world’s most famous
ultra-cardioid microphone

SHURE BROTHEIRS, INC.
222 HARTREY AVENUE, EVANSTON, ILL,
DEPT, 10-1
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unless they are brought forcibly to attention.

In 2 normal living room, Weinrieh's records
will ~ound steam-calliope-ixh. with too much
hiss and edge and mechanics. not enough sense
of spatial realism. In a live room. the sound is
clear and natural, the room liveness compen-
sating for the “‘super-hi-fi”” dryness of 1he orig-
inal miking

This disc. as you'll note, has a group of Bach
King p.n pieces on it : if the compleie works are
10 be issued. Westminster had better space out
these well known items to butter up the hun
dreds of less-well-known ones! It's always a
problem how te issue a =eries of this sort. Put
the big drawing cards out first, to catch the
audience, then hope for a follow-up interest
when the less familiar works appear on suc-
ceeding dises? A problem. any way you do it.
Whatever the order of issue is, you'll find
Weinriclh an eflicient, rather hard Bach player,
who ploughs straight ahead withour much
poetry. For my ear. his playing is often on the
mechanical side, too mueh of it just notes
played mostly in time, On the organ. the most
mechanical of all mstrmments. phrasing and
shaping of the musical lines is all-important—
if we are 1o hear a human being playing music
by another huinan being.

2. CLASSICS

Franck: Symphony in D Minor. Orch. Nat.
de la Radiodiffusion Francaise, Beecham.
Capitol-EMI G7157

At the age of fifteen 1 fell for this symphony
like a ton of bricks—it seemed the acihe of
modernity to my slightly naive ear. If I'm
right., it was Stokowski's all-out =chinaltz
that did the trick. on one of those sensational
early 78-rpm albutus. Nobody in his rightl ears
would call the music modern today and it
doesn’t lend itself to the all-outr treatment
any more either: Beecham's emphasis is on
businesslike clarity, at a fairly rapid tgpmpo
throughout (especially in the middle 1aove-
ment. which used to move at a Romantic
snail’s pace).

Jeecham makes a point of recording French
musie with a French orchestra (see also his
‘Fantastic Symphony™” on this label) and this
at least guarantees that present-day French
standards of performance will apply to| this
very French Romantic music. I don’t think the
Frencli players themselves are any closér to

Audiotape ““speaks for itself’ in a spectacular recording

—available in a money-saving offer you can’t afford to miss/

DETAILS OF THE PROGRAM

The program includes these
colorful selections:

Tschaikowsky ..Russian Dance

Sibelius, ....... from Finlandia

de Falla....... Dance of Terror,
Ritual Fire Dance
(El Amor Brujo)

Brahms........ from Symphony No.
4 in £ Minor

Khatchaturian. . Saber Dance

Stravinsky ... .. Infernal Dance,
Finale (Firebird
Suite)

Beethoven..... Qde to Joy
(Symphony No. 9
in D Minor)

DETAILS OF THE OFFER

This exciting recording is

available in a special bonus
package at all Audiotape deal-
ers. The package contains a
1200-foot reel of standard
Audiotape (en 1% -mil plastic
base) and the valuable “Blood
and Thunder Classics” pro-
gram (professionally recorded
on standard Audiotape). For
the entire package, you pay
only the price of two boxes of
standard Audiotape, plus §1.

P R R I N T N T )
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Here’s a reel of musical excitement that
belongs on every tape recorder. “Blood
and Thunder Classics” is a program of
great passages of fine music, specially
selected to show you how vibrant and color-
ful music can be when it is recorded on
Audiotape.

“Blood and Thunder Classics” is avail-
able RIGHT NOW from Audiotape dealers
everywhere. (And only from Audiotape
dealers.) Ask to hear a portion of the pro-
gram. Then, take your choice of a hali-
hour of rich stereo or a full hour of monay-
ral sound—both at 7% ips. Don’t pass ub
this unusual opportunity.

TRADE MARK

AUDIO DEVICES, INC., 444 Madison Ave., N.Y. 22, N.Y.
In Hollywood: 840 N. Fairfax Ave. - In Chicago: 5428 N. Milwaukee A‘[ea}
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this sort of expression today than. say. Sir
Thomas’ own home British orchestra but the
characteristic French instrumental tone color
is another mutter: here. of course. there has
been relatively little change. Slightly nasal.
rather prominent woodwinds. houarse. wobbly
French horns, a generally bright, brittle sound
—these are proper for Franek and evident in
this recording.

Tchaikowsky: Ballet Suvites (Swan Lake;
Sleeping Beauty). Virtuoso Symphony of
London, Winograd.

Audio Fidelity FCS 50010 stereo

Sorry. thix item again rubx me somewhat the
wrong way. as have its predecexsors in the
“First Component” series—but you may well
feel differently and so I'll explain my=elf.

The trouble bere—for me—is mainly tech-
nieal. The playing is not exactly incandescent
and I don't think either the instrumentalists
nor the conductor felt this was an earth-shak-
ing opportunity to overwhelm rheir listeners.
But the music will pass—it's OK. What I
don’t like is simply the hi fi, because it in-
trudes.

The records arve clearly made for maximum
hi fi effect in the mierophoning, and in the cut-
ting, which covers a huge dynamic range. From
an engineering viewpoinr this is tine and a
good accomplishment. assuming no distortion
in the cut itself. BBut in practice. two things
annoy. First. all but the fanciest systems are
going to run into unnecessiary trouble reprodue-
ing the extremely loud passages here, It noth-
ing else. then sheer needle talk is likely to
bother your listening in somne ciases, so great is
the intensity. More serious tracking trouble is
obviously likely on many machines. Recondly.
the ultra-wide dynamic range is not a musical
advantage in terms of home listening.

What? It’s not an advantage because though
it may come nearer to the actual dynamie
range of an orchestra in a concert hall. the
home living room is not a concert hall and
never will be. nor is rhe howe listening situa-
tion at all ecomparable to the concert situation.

Thus 1 found that no =ooner did I 1urn the
volume up on this record than a passage came
along that blasted me out of my seat—too
loud for comfort. Then when I turned the
musie down a bit, came a soft passage where
the music-—thanks to the usual incidental
background noise in the normal home—just
vanished into the mud. T came out running
and turned it up again, only to be ploughed
down by the next blast.

The plain fact is that a somewhat rvestricted
dynamic range, as of the original. is highly
desirable in a great deal of recorded music. par-
ticularly that of the 19th ceniury with its
huge dynamic contrasts. This is part of hi fi
thnking and it should be a part—is a part—of
any over-all plan for record production. You
might as well take advantage of a “‘weakness"”
in the system when you can!

Nateh, if you appreciate top-quality heavy-
groove cutting and want plenty of whomp.
you'll enjoy this disc and others in the series.
ITelp yourself, by all means.

R. Strauss: Le Bourgeois Gentithomme
Suvite; Intermezzo Waltz Scene. Philhar-
monia Orch., Sawallisch.

Angel $35646 stereo

01d 8frauss’s reputation is still on the move
—it changes almost daily as we ourselves
move away from his times. Not so far back,
his very early tone poems were high-modern,
his first operas were fine stuff—and every-
thing after about 1912 was just so much bunk
and repetition. (He went right on composing
until the end of the Second war.) Lately,
we've been discovering his very late works
with surprise and quite a bit of pleasure; but
the middle-period ones now seem to get more
saccharine and overblown, more out of style,
each year. So it is. for my current ear, with
this music.

The ‘“‘Bourgeois Gentilhemme” suite, after
Laully of the 17th century, is less pleasant each
time I hear it: the music is pseudo-clasxical
in somewhat the manner as Kreisler's little
tid-bits., but enormously bloated—an unctuous
“antique” treatment, looking down on the old
music as something quaint and musty, “mod-
ernizing” its style into grossly overblown
Romanticism. It doesn’t go down well today,
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what with the extensive present revival of
vist quantities ot thix older mus’e in its own
terms and with jts own dignity.

Aetually, the old-music Kick is merely an
overlay in this Nirauss—it ean be ignored.
What remains, then, is an over-lush, self-
canseious self imitation. witty music that ix
Jjust too puffed up to be witty, briet music that
i too bloated to be briet. Give me Ravel,
Debussy, even Respighi any day in their vari-
ous “little”  suites—but  then, they  weren't
Grerinan,

Eater on, Ntianss developed a kind of late
modesty, a0 tess self-conscious, more  sincere
style that is inereasingly evident in his later
wotks—though they tend to get no shorter: he
wasn't modest in the vime-sense, His idiom
gets progressively mare conservative for the
casual s but acrually, it becomes more re
tined. more concentrated, simpier and. in the
end. mare truly musical. The Last Five Songs.
as they are entled, from the late war years
Jjust before he died, arve masterpicees of me
lodie and harmonic writing,

So—1to end this side-iinble—you'll tind this
Suite perhaps too xweet, overstufted, plastered
with ick. Nice for awhile, but indigestible, The
waltz, from an opera of the twenties, “Inter-
mezzo™, i still in somewhat the =ame idiom,
though the ahsence here of the voeal parts
does Rtiauss an injustice—Nhis operatic voice
lines ave the erowning glory of his later work,

y: 3

COMING HI-FI SHOWS

Sept. TI=13—D>Milwaukee,  Wis,,  Pfister.
Hotel, (Rigo)

Sept. T1-13—Houston, Texas, Shumrock
Hiltou Hotel. (Audio fndustry Eepre-
senlatives and Distributors of the South-
west)

Sept.  18-20—Chicago, Sth Annual High
Fidelity Show and Music Festival, Pal-
mer  Ilouse.  (International Sight  and
Sound Erposition, Inc.)

: e =
Sept. 18=-20—Duallas, Texas, Hotel : Computer b\ 1. B M /4 way specker s\stcm by Isophon
Adolphus. (ATRDS) b

— FAMOUS ISOP4ON ENGINEER-DESIGNED

Sept. 25-27—Rochester, N. Y. Sheraton 4-WAY SPEAKER SCHEMATIC

Hotel. (figo) If vour car is tuned toward perfection . .. you'll
Oct. 5-10—New York, Iligh Fidelity Music| Tecognize it instantly when you hear the Isophon
Show, New York Trade Show lnul«llng 1-way speaker system...the first to add this new 1

Presontod by the Institute of igh Fi dimension — created by Europe's largest speaker
delity  Manufacturers  with  “Decorate | manufacturer in the finest tradition of world-famous
vour home with music” as the theme. West German craftsmanship — vet available at no

'(IIII-'.II) more than the cost of a top-quality 2-way speaqu
system. When Isophon adds a 4ih speaker...it
Oct. 15-18—Kunsas City, Mo., Hotel Belle-| truly adds a fourth dimension to your listening ex- SNE&:H.- e
rive. (/i-I'i Music Guild of (ireater| perience either monaurally or stereophonically. The
Kansax City) new sound it produces is so complete, achieves such 1 High frequency tweeter:
. ) . fulfillment as onlv a 4-wav speaker svstem can, that HM 10/16.
Oct. T6=18—Detroit, Statler Ilotel. (Rigo) | yoy can actually “see” Iscphon sound in your mind's 2 Midrange foldid hol')'r}l{C’I?né-
S e SO ark | eve ... “see” it when vou glance at the exterior de- pression speaker -
O lt','l““Hl .{lll(ltt'[l‘.“l((”Il)t(())l'lligl)l!:)t?;' ;[?(Titl(lll':l'4lr(?ill';1;: sign which describes itself more adeguatelx'than any &) g’ﬁhlof/“;g“ency Eivecter
T ’ 7| adjective . . . and most of all. you'll “see” the new 4 Woofer P37 (25 watt) or
dimension the moment the first notes from Isophon’s Woofer P30 (20 watt).
Oct, 30-Nov. 1—DBuffado, N. Y., Statler| 4-way speaker svstem reach your ear. 5 Universal transformer
Iotel. (Rigo) Write for Com])lete information and list of high- *and built-in cross over
fidelity dealers in your area. network for wide range of
Nov. 6=8—S8eattle, Wash.,, New Washing- impedance matching.
ton Hotel. (Rigo)
Sor. Vit ottt Ore.. Sew tov. | ISOPHON SPEAKER DIVISION, ARNHOLD CERAMICS, INC., Dept. A-9
man Hotel. (Rigo) h 1 East 57th St., New York 22, N Y CANADA: 629 DENMAN ST., VANCOUVER 5, B. C.

ISOPHON SPEAKER DIVISION, ARNHOLD CERAMICS, INC., Dept. A-9

1 East 57th Street, New York 22, N. Y.

Gentlemen:

Please send me the following information:

[0 Complete performance data, specificaticns and price list of the Isophon 4- -way speaker systems.
[0 Name and address of my nearest Isophon dealer.

Nov. 20-22—Philadelphia, Pa., Benjamin :
1
1
]
1
1
1
1

Jan, 27-31—San Fraucisco, Brooks Ilall.| [J Complete information on the entire line of Isophon high-fidelity and extension speakers.
]
I
I
t
¥
]
1
1

Frauklin Hotel, (Rigo)

Dee 4=6—DMinneapolis, Minn., ITotel Leam-
ingtan. (wdio Div., Paul Bunyon Chap-
ter, ERL)

(IHEFM)

Name

Jan. 27-30—Vancouver, B. €., Canada,

Hotel Georgin, (DI F:A) Addre;

Febo To-14—Los Angeles, Shrine BExposi- City Zome State.

tion {Tall. (H{IFM)
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4414 Tih Avenue Brooklys 20, Mew Y

. . . takes pride in announcing
a new Custom Series Stereo
Cartridge. The Grado “Cus-
tom" was designed for the
selective audiophile who de-
sires excellent reproduction
at o moderate cost, With its
excellent tracking ability and
extremely low distortion, the
new Custom Stereo Cortridge
becomes o perfect compan-
ion to the widely accloimed
Grado “Master'” Stereo Car-
tridge. Because of small movy-
ing masses and low tracking
forces, stylus wear is virtually
nonexistent, Grade Lobora-
tories now guarantees all of
the stereo diamond stylii for
a period of 5 years from date
of manufacture.

A grecily improved Grado
Tone Arm is now available. It
is dynamically balanced ‘and
features o new micrometer
tracking force adjustment,
Stylus force accuracy: of
tenths of grams may now be
achieved with complete sim-
plicity. Also new is a stainless

steel arm rest lock. All present

Grado Tone Arms can be
modified,

Maoster Sterec Coriridge . . . $49.50
. $32.50
Micrameler Sterec Tone Arm $29.95

Custom Slereo Carlridge |

Far further delails write to:

GRADO LABORATORIES, INC.

k

Export-Simenirice, 15 Warren 51, MY C.

uc{io é)n,gineering Society

ELEVENTH ANNUAL CONVENTION

Following is a complete list of papers to be pre-
sented at the fourteen technical sessions.

Monday, October 5.
9:30 a.m. STUDIO AND SPEECH INPUT
SYSTEMS

Philip C. Erhorn, Audiofax, Inc., [Chair-
man.
A Modern Stereo Recording Console,
William Putnam, United Recording Corp.
A Flexible Combination 3-Channel
terev Microphone and Re-recprding
Console.
Philip C. Erhorn, Audiofax, Inc.
A New Cardiod-Line Microphone.
Robert C. Ramsey, Electro-Voice, |Inc.
The Design and Use of a Double Cardiod
Stereophonic Microphone.
A. Jamroz, Northern Electric Coj, Ltd.
Modular Design Techniques Appled to a
Multi-Channel Recording Room  Rack
Facility.
John H. Beaumont and Jack A. Bryant,
Vanguard Recording Society, Ing

1:30 p.m. THE TRANSISTOR IN AUDIO
CIRCUIT APPLICATIONS

Paul A. Grace, Raytheon Manufaciuring
Co., Chairman

-Biasing Output-Tranformerless
Transistor Power Amplifier.
Richard C. Heyser, California Ingtitute
of Technology.

Transgistor A.C. Amplifier with High|Input
Impedance: A Survey.

John A. Ekiss, Lansdale Tube Co, Div.
of Philco Corp.

Practical 'Transformerless Complemen-
tary-Symmetry Audio Output Amplifiers.
W. F. Palmer.and W. Finneault, $ylva-
nia Electric Products Co., Inc.

The Design of a Power Amplifier Employ-
ing Diffused Alloy Power ‘Transigtors.
Hyman Newman, Bendix Aviation| Corp.

Cascade Complementary Amplifier.

H. C. Lin and B. H. White, CBS  Elec-
tronics.

Transistor Noise at Low ¥reguencies.
Herbert F. Starke and John 8. Mac-
Dougall, Raytheon Company.

7:30 p.m. MUSIC AND ELECTRONICS

Prof. Vladimir Ussachevsky, Columbia
University, Chairman.

The Problem of Sound Shaping.

Dr. Hugh Le Caine, National Regearch
Council of Canada.

The Computer as a Musical Instrument.
Dr. John Pierce, Bell Telephone Lab-
oratories.

Some of the Speclalized Equipment Devel-
oped in Electronic Music Studios.

Prof. Vladimir Ussachevsky, Columbia
University.

Electronic Non-Music—Problems af an
Orphan Art.

Louis and Bebbe Barron.

Tuesday, October 6.

9:30 a.m. MEASUREMENTS AND STAND-
ARDS IN AUDIO

Sheldon I. Wilpon, N. Y. Naval [Ship-
yards, Chairman.

NWew Concepts in Audio Testing and Evalu-
ation.

Felix R. Bremy, American Audip In-
stitute.

The Effect of A. C. Bias Waveforin on
Harmonic Distortion in Magnetic Tape
Recording.
Robert P.
Arma Corp.

Audio Frequency Measurements 1n the
Missile Age.

C. E. White, AVCO.

A Suggested Method for Measuring Tape
Modulation Noise.

James J. Davidson, RCA Radio &| Vie-
trola Div.

Fine Resolution Simultaneous Panoramic
sis.

Robert 1. Bernstein, Columbia Urniver-

sity and Reinhold Vogel, Federal Scien-
tific Corp.

Schroeder, American IBosch

WWW. akherieaniadiahigstory. com

1:30 p.m. DISC RECORDING AND RE-

PRODUCTION (I}

Benjamin B. Bauer, CBS Laboratories,
Chairman.

Effects of Stylus Size and Record Clean-
ing Technigues on Phonograph Records.
John H. McConnell, Electro-Sonic Lab-
oratories.

The Talking Bock System for the Blind.
Dr. Peter C. Goldmark, CBS Labora-
tories.

A Pickup for Strictly Compatible Stereo
and Monophonic Performance,

Rene Snepvangers, Fairchild Recording
Equipment, Corp.

A Single Element Ceramic Stereo Pickup.
P. E. Sterner, R. B. Gray, and R. Luzar,
Erie Resistor Corp.

Practical Aspects of High Fidelity Disc
Recording.

Carlos E. R. A. Moura.

7:30 p.m. AUDIO APPLICATIONS (1)

Rein Narma, Fairchild Recording Equip-
ment Corp., Chairman,

A Swrvey c¢f Some New Tubes for Audio
Output Applications.
R. I&. Moe, General Electric Co.

Instant Audio.
Louis G. MacKenzie, Mackenzie Elec-
tronics.

Eqgualized Stereo Preamplifier for Profes-
sional Use.
Erling P. Skov, Fairchild Recording
Equipment Corp.

A Unigque Push-Pull Stereo Magnetic Pick

Up.
E. R. Madson, Bang & Olufson, Den-
mark.

The VU Meter—Victory Over the Unin-
formed.
Oliver Berliner, UltrAudio Div.,, Ober-
line, Inc.

High Performance All-Transistor Stereo
Preamplifier.
George Young and Sol Heyton, Transis-
tronics, Inc.

A Compatible Monophonic-Stereophonic
Phonograph System.
IWalter L. Welch, New York College of
Forestry.

Wednesday, October 7.

J. M. Hollywood, CBS Laboratories,
Chairman.

9:30 a.m. REVERBERATION

Reverberation Facilities at CBS Radio.
Henry Korkes, CBS Radio.

Synthetic Reverberation.
Harry F. Olson and John C. Bleazey,
RCA Laboratories.

Architectural Acoustics and Recording.
Russell J. Tinkham, Ampex Corp.

Acoustics of Sound Reproduction in the
Home.
Harry F. Olson and Herbert Belar, RCA
Laboratories.

Room Acoustics and Sound System De-
sign.
David L. Klepper, Bolt, Beranek, and
Newman, Inc.

1:30 p.m. MAGNETIC RECORDING AND
REPRODUCTION (1)
Walter H. Erikson, RCA Laboratories,
Chairman.
Properties of Base Materials Used for the

Manufacture of Magnetic Recording
Tape.

gdward Schmidt, Reeves Soundcraft
orp.

Quality Control in Magmetic Tape Manu-
facturing.

Robert D. Browning, Orradio, Inc.

The Place of Magmnetic Tape in the Re-
Recorder System.
William Fink, Orradio, Inc.

The Tape-Head Relationship in Multi-
Track Recording.
Frazer E. Leslie, Ampex Corp.

The 120 ips Tape Duplicator for Four-
Track Commercial Stereo Tapes.
R. A. Isberg, Ampex Corp.
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7:30 p.m. MAGNETIC RECORDING AND
REPRODUCTION (II)

Walter H. Erikson, IC'A Laboratories,
Chairman.

A Full-Track Stereophonic Magnetic Re-
cord-Reproduce Head.

Williany 8. Latham, USN Underwater
Sound Laboratory.

The Use of 35-mm. Sprocket-Type Mag-
netic Film in Recording Phonograph
Masters.

John G. Frayne and J. W. Stafford,
Westrex Corp.

Some New Data on Frequency Response
of Magnetic Recorders for Andio.
John McKnight, Ampex Corp.

A New XEqualization Characteristic for
Master Tape Recording.

A. A. Goldberg and Emil 1.. Torick, CBS
Laboratories.

Visible Magnetic Recordings.

W. P. Guckenberg, CBS Laboratories.

Magnetic Characteristics of Recording
Tapes and the Mechanism of the Re-
cording Process.

J. G. Woodward and E. Dealla Torre,
RCA Laboratories

Thursday, October 8.

9:30 a.m. STEREO (I)

R. . Moyer, IOCA Victor Record Div,,
Chairman.

‘Why Stereo? The Philosophy of Multi-
Channel Recording of Music.

John G. McKnight, Ampex Corp.

Status Report of National Stereophonic
Radio Committee.

Charles J. Hirsch, Hazeltine Corp.

Btereophonic A.M. Broadcast Transmis-
sion.

J. M. Hollywood and M. XK. Kronenberg,
CBS Laboratories.

Bterephonic Display Patterns.

Benjamin B. Bauer and G. W. Sioles,
CBS Laboratories.

Bigmal Mutuality and Cross Talk in Two-
and Three-Track Three-Channel Stereo
8ystems.

Paul W, Klipsch, Klipseh & Associates.

1:30 to 4:00 p.m. only. STEREO (II)

R. C. Movyer, RCA Victor Record Div.,
Chairman.

The Subjective System Approach to High-
Quality Home Music and Vocal Repro-
duction.

I, 1l. Finney, Radio Frequency Labo-
ratorics, Inc.

Peorception of the Stereophonic Effect as a
Function of Frequency.

W. H. Beaubien, General Rlectric Co.

Is Standardization of Stereo Recording
Procedures Possible?

Dr. Fritz A. Kutner, Musurgia Necords.

6:00 p.m. ELEVENTH ANNUAL BAN-
QUET

Friday, October 9.
9:30 a.m. AUDIO APPLICATIONS (II)

5. Edward Sorensen, Columbii Records,
Chairman.
A Variable Transmission Network for
Audio Signals.
Jacob Kilapper and Cyril M. Harris,
Electronic Research Laboratories.
Photo-Sensitive Resistor in an Overload-
Preventing Arrangement.

J. Rodrigues de Miranda, N, V. ["hilips
(Hm-iI;lmpenl':llu'ivkvn, Eindhoven, Ne-
derland. .

Technigues in Audio Transformer Desigm.
W. 1. Lawall, Iissex Wire Corp.

Desgign & Development of an Engineering
Report.

George 12, Goodall, Ampex Corp.

1:30 p.m. LOUDSPEAKERS

Abraham B. Coher, Advanced Acoustics
Company, Chairman.

An Unusual Application cf a High-Pre-
quency Unit.

Charles D. Lindridge.

A Modulated Compressed-Air Loudspeaker
for the Reproduction of High-Level
Speech or Noise.

A, L. Witchey, TNadio Corporation of
America.

A New High-Frequsncy Speaker for High-
Fidelity Systems.

Earl dMatsuoka, University Loudspealk-
ers, Inc.

A Five and One Half Octave Complemen-
tary Driver-Network System for Re-
production of High Frequencies.
William H. Thomas, James I. Lansing
Sound, Inc.

New Stereophonic Projection Console.
Benjamin B, Bauer und . . Sioles,
CBS Laboratories.

7:30 p.m. Symposium on Te-hniques in
Production of Steres Tape and Discs.

AUDIO » SEPTEMBER, 1959

11th ANNUAL
CONVENTION AND EXHIBITS
OF THE

AUDIO
ENGINEERING
SOCIETY

Showing Professional Audio Equipment for Studio
and Laboratory

OCTOBER 5th THROUGH 9th

AT THE HOTEL NEW YORKER, 34TH STREET AND
EIGHTH AVENUE, NEW YORK CITY, NEW YORK

SEVENTY PAPERS « Studio and Speech Input Sys-
tems e Transistor in Audio Circuit Applications o
Music and Electronics « Measurements and Stand-
ards in Audio « Disc Recording and Reproduction e
Reverberation ¢ Magnetic Recording and Repro-
duction e Stereo o Audio Applications « Loud-
speakers o Symposium on Techniques in Produc-
tion of Stereo Tape and Discs.

SESSIONS 9:30 a.m. and 1.30 p.m. daily, also 7:30 p.m. Mon.,
Tues., Wed., Fri. Annual Award Banquet Thurs. evening.
EXHIBITION noon to 6:45 p.m. Mon. through Fri.

(Runs concurrently with IHFM High Fidelity Show)

Program available from

AUDIO ENGINEERING SOCIETY

P.O. Box 12, Old Chelsea Station, New York 11, New York
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Now, because of direct factory representation, it no longer

pays to buy anything but the best...Neumann.

Effective September 1, 1959

U-47 U-48—8365
KM-53a —$415

KM-54a — $435

KM-56 —$465
SM-2—-%815

Of course, unconditionally guaranteed for 1 year,

Gotham Audio Sales Co., Inc.
2 West 46 St. * N. Y. 36, N. Y.

Circle 86A

HORN TYPE
TWEETER

SQUAWKER
for
MIDDLE RANGE
(6Y2")

DIVIDING fa
NETWORK ["¥7s

for .
3 WAYS

MOST
POWERFUL
WOOFER
as”)

EXCELLENT !
LOW
COST !
RAPID
DELIVERY !
VARIOUS
KINDS !

High Quality
Better than
European
Products

From 2Y,” {(small size)
to 157 (large size)

all Hi-Fi Speakers are
ready for delivery.

Catalogues & Explanation Sheets Free

FUKUYO SOUND CO., LTD.

25-2 Horifune, Kita-ku, Tokyo

Cable: CORALFUKUYO
Circle 86B

86
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| AMPLIFIER

| (from page 46)

erally have no advantages while the
| potentials of noise introduction are in-
creased. In the schematie, Fig. 2, such
a circuit is employed; in one channel be-
ing variable with six equalizer positions
for use with monophonic records, and
although at least theoretically it should
[be duplicated in the other channel (and
may be) for use when the “compatible”
stereo cartridge is employed with mono-
| phonic dises, the simple equalizer net-
work for the RIAA curve between the
stages of the second channel preamp, in
| practice, was acceptable. Figure 3 is
| the basic arrangement of the equalizer
network of this between-the-stages type,
| with a table of components to permit
construction of the various equalizer
networks required by one for his par-
ticular library of records.

While wirewound resistors are speci-
fled at all places where their use will con-
 tribute to lowering the noise-occasioned
by the use of a.c. for filament heating,
| their values and the values of the bypass
capacitors, more lmportantly, have been
| chosen to provide a very rapid attenua-
‘tion of all signal below 30 cps without
noticeable effect upon the audio spec-
trum. Two-watt, or larger, low-noise
| carbon resistors may be substituted with
reasonably satisfactory results if the
specified wirewound resistors are un-
‘ available.

The original “expression” eircuit de-
signed by Johnson, employed a metal

| "
3] Cl R2
—e—vwWWA—{§ WWWh
1t 41—
50 ppf C2
‘v‘v‘v‘v‘v
100 K
(8)
CURVE Cl R1 c2 R2
;
RIAA 001 o | .002 OPEN
NARTB 001 o |.003 OPEN
| LON FFRR 0002 | 47K | .004 OPEN
LON FFSS 001 47K | 002 OPEN
’ AES 0005 0 | .004 OPEN
| RCA ORTHO | .00075 [0.5m] .0032 | Meg.
[l |cot s 001 o | 003 820 K
‘ COL 78 001 o | .005 OPEN
| RCA 78, 45 | .0005 | 60K | .003 OPEN
{

|Fig. 3. (A) Basic equalizer network, and
(B) component values for various equali-
’ zation curves.
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pentode, 68G7, tor the amplifier stage
of the “side™ cireuit to provide suffi-
clent gain for bias control of the next
tube, after rectification; and a 68K7 as
the tube tor hias control, corresponding
to 17, in the schematie, In selecting this
tube, 68K7, although very little gain was
needed and the original eircuit showed
it to be triode conneeted, he felt that the
variable mu characteristic of the 6SK7,
due to the peenliar grid construction, was
of advantage tor this speeifie use. In ex-
ploring the potentials ot Johnson's cir-
cuit, and in experimenting  for  the
adaptation of his basie prineiples to
problem of halaneing the dynamic range
in stereo reproduction, it was tound
that the use of a single triode stage in
place of his 68G7 would, with other
changes in the component values, result
in sufticient gain to provide enough
rectified  blas-control voltage for such
requirenients, espeeially since not only
does  the eireuit  provide controllable
amounts of volume expansion, but also
controllable amounts of  volume com-
pression—this compression potential be-
ing important tor, strangely, oecasion-
ally the disparvate evosion of the two
stereo sound produeing parts of the re-
cording groove seems to vesult in a
slight inerease in the dynamic range of
one channel and a loss in the other.
(This phenomenon oceurred in the re-
cordings of only one manutacturer of
the several tested.)

Likewise. for this particular adapta-
tion of the prineiples of Johnson's *ex-
pression” cireuit, it was found that a
single triode, such as one seetion of the
65L7, having a tixed negative bias of
one volt, was eminently suitable to re-
place the 68K7 of his eircuit. But for
those who desire greater efficiency from
the bias-control eireuit than that af-
forded by the triode arrangement in the
schematie, it is feasible to employ two
617 tubes in place of the twiin triodes,
Ve and V. arranged so as to use the
pentode seetions for the amplifier in
the bias-control cirveuit, and the triode
sections for the stage for bias control,
Fig. 4, with the 6H6’s interposed he-
tween the two sections of the 6F7, 6UR's
by reason of theiv eathode-bias charae-
teristic are not suitable for this funetion,
despite the faet that they consist of a
pentode and a triode in the same enve-
lope.

Generally, however, the use of 68L7Ts
for hoth the side amplificr in the bias-
control eirenit and for the immediately
following stage, will provide sufficient
range of volume expansion and volume
compression for the most exacting needs
of dynamic range halaneing, of restor-
ing dynamic range to monophonie dises,
and of correcting dynamic range in-
equalities. Nevertheless, some who lis-
tened critically to the “panphonie™ con-
trol amplifier, during the developmental
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STEREO ON DISPLAY

in your city...

HIGH FIDELITY

SHOWY

with the newest and latest in stereo high fidelity

from leading high fidelity manufacturers

Don’t miss these public showings
of hi-fi equipment .
most economical units for the
budget - minded to

. . from the

spectacular

home music theaters . . . compare
and enjoy them all.
e Complete Stereo and Mono-

phonic High Fidelity Systems

e Amplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables
— Record Changers — Phono
Cartridges — Microphones —
Music Control Centers — Speak-
ers — Speaker Enclosures —
Equipment Cabinets — Finished
and Assembled or Do-It-Your-
self Kits

THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS

FRIDAY, SATURDAY, AND SUNDAY
FROM 1 P.M. to 10 P.M. FOR EACH SHOW

RIGO HIGH FIDELITY MUSIC SHOWS, Fall 1959

Milwaukee
Rochester, New York
Buffalo, New York

Seattle November 6-7-8
Portland November 13-14-15
Philadelphia November 20-21-22

September 11-12-13
September 25-26-27
October 30-31-Nov. 1

Pfister Hotel

Sheraton Hotel

Statler Hotel

New Washington Hotel
New Heathman Hotel

Benjamin Franklin Hotel

ADMISSION 75¢

RIGO ENTERPRISES, INC. 500 N. Dearborn, Chicago 10, III.

MAMA aaaricannadialbictary com
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WHERE

THERE’S

A FINE

TAPE !
REGCORDER. ..

-----

note to

PENTRON .....c:

cording quality with |
your machine, the

| recommended tape /
is irish Long .

% u.,;”Pl #602. Send /
i, foil)teclmzca(;m' ORR INDUSTRIES
B bulletin, .~ Opelika, Alabama ’”0

Lo e "EXP: 458 B'way, N. Y. C. CAN:50 Wingold Ave., Tor.
Circle 88A

— "

REAFFIRMED. .. at the Brussels Exposition . .. the
American Exhibition in Moscow . ..and two request per-
formances for Bell Telephone Laboratory personnel. ..
the superiority of KripscH derived three channel stereo
and KLipscH speakers in faithful tonality, solidity of sound
curtain, and accurate geometry.

Write for information.

Klipsch and Associates, Inc.
HOPE, ARKANSAS

Circle 88B

88

WWW amerieaatadiahigtary com

work, felt that the use of a 6N87, de-

| spite its high fixed grid bias, for V', pro-

duced greater realism and was less eriti-
cal in operation. Should this tube be pre-
ferred in future construction, the values
of R,, and R.; should he changed to
470 ohms. If miniature tubes are pre-
ferred, 12AX7's and 12AU7s can be
substituted for the 6SL7’s and 6SN7 re-
spectively without change in ecompo-
nent values.

As stated above, the RC values in the

| “expression” circuit are such that the

grid bias voltage of V, follows, more or
less, the average audio levels rather
that the audio itself, but in the “pan-
phonic” econtrol amplifier the time con-
stants are less eritical than in the origi-
nal design. However, even though the
RC values given (for R,;, Rs Csp, Csys
Css, Casy Coy and Cyy) have proven suit-
able for most program material, and
since the usual 10 per cent commerecial
components were used, the actnal se-
lection of these RC values should be de-
termined by critical listening. R,,~Cgp
and R;,~C,, largely determine the at-
tack time of a musical note, and C55~C s
and C,5~C,, in ratio with the center-
tapped pots affect the fall-off time (and
hence is variable, within limits, as op-

| posed to the fixed attack time); their

proper value determination, therefore,
althongh not eritieal is nonetheless im-
portant, and errors in the direction of
prolonging the fall-off time may result
in “cloudied” reproduction, especially
of recordings of large orchestrals, chor-
als. and so forth, where there must be a
“clean” blending of instruments or
voices. Similarly, errors in the direction
of prolonging the attack time will distort
such instruments as the piano, and other
“plucked-string” instruments, as well as
those of the percussion group.

Operation

While this control unit may seem to
he rather elaborate when compared to
the preamp-control units in most com-
mereially built stereo rigs, its superiority
is ample justification f01 its construe-
tion and use; and even though its con-
trol-panel may resemble, in complexity,
that of a broadeast studio, in actual op-
eration it is fairly simple sinee, in usual
use, only those controls are employed
that are necessary to the operation of
anyv wood quality stereo rig: selection of
the proper equalizer position, adjust-
ment of the loudness and of the treble
and bass controls to the acoustics of the
room and to listener preferences. The
expansion- compre:smn controls present
no great difficulty, since their adjust-
ment is dependent upon the degree of
expansion or compression needed or de-
sired. to enhance the “presence” and
realism of spread-sound reproduction
of monophonic program material or to
halance inequalities in dynamic range
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in stereo reproduction. But it must he
bhorne in mind that too much volume ex-
pansion will produce sharp distortions
of the sound peaks, and similarly too
areat a degree of compression will, even
when indicated, obliterate the fidelity of
the recording, Properly and judiciously
used, however, in combination, the ex-
pansion-compression  funections of the
unit. will eftectively restore the dynamie
range  halance with minimum loss of
fidelity, although with very old stereo
dises such must be a compromise.

The ineclusion of pot, R,,, to vary the
mput resistance load. is of course op-
tional, but the author has found that
some means of simple design for vary-
ing the loading of magnetie cartridges
is desirable, since a reduction of the
resistance load lowers the rolloft, hefore
preamplification, thus reducing surface
noise—at the expense, of course, of
fidelity—of old records, of which there
are many that are still worth listening
to. Henee the inclusion of this pot in
the design of the preamp stages is a
practical deviee for making usable many
pre-hi-fi recordings that are too noisy
for playing on the nltra sensitive equip-
ment of most home musie systemns,

As designed, this panphonie control
stereo amplifier, while  elaborate, will
nevertheless, provide such greatly in-
ereased realism to monophonic program
materials and aid i preventing the de-
siruction of  presence and realisin in
stereo dises as they age with use, by pro-
viding a means of maintaining the dy-
nanie range balanee of the two channels.

A

14y CISy CIB

3
CR! 20y 25y

Cus; Coay Cs
Cyy Cys, Csy
o
C:J.n C:N

25 (/JE

38
Cauy Cw; Cu; CN;

C&S) C!,m C“,, Cw

Cis
J o tod,
JJ’ J’

Rk, E, Ry Ruy
Ra:' R;,,, ]‘)ﬁll

R Ry By R,

R, Ity

By, By Ry, Ry
Rm Ry By

Ry Ry

Ry By

By, By, By, Ry
Ry, Ru

R,

Ry
Ruy R

1{15) ]zlh R37) RJ"
RlSy ]ilﬁi RJB

ParTs LisT

25 nf, 25 v, clectrolytic
.05 ut, 400 v, paper

0.1 uf, 400 v, paper
001 pf, 400 v, puper

.01 uf, 400 v, paper
.02 uf, 400 v, paper
470 puf, ceramie
002 uf, ceramic
760 upf, ceramie
600 puut, ceramic

10 uf, 450 v, eleetrolytic

50 put, ceramic

Phono jacks

Closed cireuit phone jacks
(optional, see text)

100 k ohms, 1 watt
220 k ohiins, ¥ wutt
33,000 olims, 1 watt

47,000 ohms, 1 watt
27,000 ohims, ¥ wutt
22,000 ohins, 1 watt,
matched
potentiometer, 500 k
ohms. linear taper
ganged potentiometers,
1 meg, audio taper
potentiometer, 50,000
ohms, audio taper
(or 100 k ohms, linear
taper, with 100 k
resistor Yo-watt
between cnd taps)
3900 ohms, Y% watt
470 ohms, 2 watts,
wirewound
470 ohms, Y watt
1000 ohms, 1 watt,
wirewound

V7A
be7

FROM S1A

\AAAA

AAAAAA
YWW
R37

o|}—

AAAAAA
YWWAY
R39

FROM S1B

TO TONE CONTROL
CIRCUITS

VBA
I
7,87

AAAAAA.

6F7 HEATERS=1 AND 7

Fig. 4. Modified expression circuit giving slightly different performance.
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DYNACO B3

STEREODYNE II

PHONO PICKUP

L

Mew, hum free push pull mag-
retic stereo pickuo’ of saperb
characteristics. True sterec
reproduction because of wide
channel separation. Smocoth
response and light tracking
combine to give clean natural
sound from both sterea and
menophenic. recordings.
Mounts in all standard arms.
With replaceablé diamond
stylus—5%29.95% net.

5] TONE ARM

. Integrated
Arm and
Cartridge

MODEL TA-12

Combined arm and'Sterecdyne .

11 Cartridge for optimum
tesults. Dynamically balanced,
gimbal-pivoted arm permits
2 gram ftracking. Simple to
mount, handsome appearance,
and outstanding in perfor-

mance. Only $49.95* net.
*Slightly higher in the West

Available from leading high
fidelity dealers everywhzre

DYNACO. INC.

3914 Powelton Ave., Phila. 4, Pa.
Coble oddress: Dynace, Phila,, Pa,, U.5.A.
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New

sscscsccse

PROFESSIONAL 55

the Ultimate
E0 CARTRIDGE

J s

coronBia
H oRorEssiondl 5%

pr—y canridg®
s

COLUMBIA |®

Professional 55 ...
Cost $28.95

This new transparent cartridge is
the professional’s version of the
popular Columbia CD. A high-com-
ptiance model with excellent tran-
slent response, it uses a .5-mil dia-
mond stylus and is designed for
transcription turntables. Comes
complete with 4 miniaturized plug-
in equalizing networks for low- and
high-level inputs.

CURVES, FACTS AND FIGURES PROVEIT

Ask for Bulletin E-331. Check the
Professional  55’s superiority in:
linearity . . . separation . ... needle
point impedance .. .low mass...
freedom from hum and distortion
...output level...and ruggedness.

YOUR OWN EARS PROVE T

Better still. Your own ears will con-
vince you the Professional 55 is
your best investment. Ask to see
and hear it at your distributor's
today!

CBS ELECTRONICS
A Division of
Columbia Broadcasting System, Inc.
Danvers, Massachusetts
Distributed in Canada by
CANADIAN GENERAL ELECTRIC CO., LTD., TORONTO
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1800 obms, 1 watt.
wirewound

R, R, 22 000 ohms. 1 watt.
matehed
R, 3y RM
B Ry 4.7 meg, 15 watt
R, 100 k. Vo watt

510 k ohms, Y% wal

potentiometer. 500 k
ohms, linear taper
centertapped ( may he
1 megohm, see texi

R, 1 megohm, V4 watt
R;., Rsy B: 22 000 ohwms, 1 watt
R, Rss 10,000 olms, 1 watt
R, 68 ohms, ' watt
8.8 2.pole, 6 position switeh,
(Mallory 31267
v,V 6U8
T 6SL7 (or 12AN7
v 6SN7 (or 12AT7)
Fe K 6H6

TEN-WATT AMPLIFIER

(from page 42)

The low-frequeney power handling ca-
pacity shows up when sharp drum |beats
or bass violin pizzieati are passed with-
out amplifier breakup. The high damping
factor, Fig. 5, controls any unwhnted
cone movement. Some modern speakers,
however, require lower damping fdetors
for optimum results. If vou are |nier-
ested in lowering the damping factor of
the amplifier, remove the connéction
from the “0” ouiput terminal (sed Iig.
7) to the common secondary lead (which
is left connected to the ground bus) and

than 1 ohm. The voltage feedback should
now be decreased, by inereasing the value
of R, and decreasing the value of C,,
keeping the product of the two constant.
You will have to experiment with differ-
ent ratios of eurrent and voltage feed-
back to get the required value of internal
resistance. In any case, don’t use more
than 1 ohm for the current feedback ve-
sistor, or too much power will be dissi-
pated in it. Use a two-watt or larger
resistor.

Figure 6 shows the underside of the

ground it through a vesistor of no more amplifier. We used an 8”x12"x3”
T R B T T T 1 |
‘ |
|| RN S
EREE i 1 Pl
\
- DS |8 i | 14 N
40 T t 1 —
20 |— HE - r — T \
Fig. 5. Curve of 3 | L L
damping factor ‘{L 1
vs. frequency. ~20f—— — T T I 1 7] T |
i L |
et B 1
- Tlﬁ { T S AN I T I I 1
f—r + + -t
N 1 IS NS o o | -
{ ] [T [T
7 ? s 20000

Fig. 6.
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Under-chassis view of the amplifier to show placement of parts.
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INCREASE
R / RxC=2.25

T
6AVE
CATHODE

Fig. 7. Detail of changes to output circuit
to lower damping factor.

chassis, and there is plenty of room un-
derneath it. The balance control is a lock-
ing type, to eliminate tampering after
it has been set. The only precatuion to
observe in wiring is to keep heater leads
twisted away from low level audio ¢ir-
cuits to eliminate hum. Use direct point-
to-point wiring throughout, and follow
our lavout (Fig. 1) for easiest construe-
tion as well as nice overall appearanece.
The output tubes are heing operated at
very near maximum ratings, so give the
amplifier plenty of room to breathe.
Remember when you use it that this
is a 10-watt amplifier, and, although it
will outperform many higher powered
amplifiers, it won't drive low-efficiency
loudspeakers in a 20/ x 30° living room.
For efficient speakers, however, it ean't
he beat. y:

Parts List

c, . 33 uuf, eeramie

C.. C, 02 uf, 600 v, paper

250 uf, 50 v, electrolytie
20-40-30 nf, 450 v,
electrolytie

C,
Cy, Cy, C;

C, 20 uf, 450 v, electrolytie

C, 05 pf, 400 v, paper

7, Phono jack

J, Octal socket

L, 6-f1, 160-ma filter choke
(Trind C-124A)

R, 68,000 ohms, Y% watt, 5%

R, 2700 ohms, Y% watt, 5%

R, 470k ohms, Y% watt, 50,

R, 10,000 ohms, % watt, 5%,

R; 470k ohms, 1 w, deposited
earhon

R, 1.0 meg, Y% watt, 5%

R, R, R, 18,000 ohms, 1 watt, 5%

R, 20,00-0ohm  linear potentiome-

ter, (locking, see text)

R, B Ry, 220k ohms, Y watt, 59

Ry Ry, 22,000 ohms, % watt, 5%

Ry 250 ohms, 5 w. wirewound

R,; 10,000 ohms, 1 w, 3%

R, 5600 ohms, 1 watt, 59,

T, Power transformer, 550 v,
et 110 ma: 5vat2a; 6.13 v,
et b a, (Triad R-124)

T, Output transformer. Aero-
sound TO-250

T, BAVE

(s BUGT

VT, 6BX7TGT

I (734
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CONNOISSEUR MODEL B
TRANSCRIPTION TURNTABLE
MADE IN ENGLAND

Be sure and see (ond hear) the new
Connoisseur Stereo Arm and Pickup with
sensational features. One demonstration and
vou will be convinced.

ERCONA CORPORATION

( Electronic Division)
16 W, 46 Street, Dept. 44 New York 36. N. Y.

Circle 91A

$0000000000000000000000000000000000000000000000600800000000000000

: JUST WHAT IT TAKES
TO MAKE THE SHOW... |
S |
-0

M,),
R
5

x

THE EASY TO READ — EASY TO OPERATE
STUDIOSOUND S-301-R PROGRAM EQUALIZER

Assure the success of your shows or recording sessions with the always de-
pendable 5-301-R . . . check these top performance StudioSound specifications:

LOW-FREQUENCY EQUALIZATION: 12 db in 2 db steps at 100 cps & 40 cps
(shelving characteristic) .

HIGH-FREQUENCY EQUALIZATION: 12 db in 2 db steps at 3, 5, 7, 10 and
15 ke. (shelving characteristic) .

HIGH AND LOW FREQUENCY ATTENUATION: 16 db in 2 db steps.

This star performer has built-in flexibility, it’s available complete on one panel
or in money saving kit form.

Other fine StudioSound components vital to a good show are: StudioSouns! Filters,
Pads and Networks. Special components made to order. For further information
contact:

STUDIO SUPPLY CO.
711 So. Victory Blvd. Burbank, California Box Z-9-59

..........................'...0'...'......'..........
Circle 91B

000000000000 000000000000000000000000000 .'& 23

.................................1

O

MWAAMA amarieannadiabictary com
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NOW....enjoy your HI-FI OUTDOORS |

PATIO, GARDEN, TERRACE, PORCH

with the new wT-6

ATLAS HI-FI

COAX-PROJECTOR

all-weather consiruction .. .install it, forget it!...
or take it with you wherever you listen. ¥
4

True HIGH FIDELITY TWO-WAY system —not
just a “compromise’’ of two horns coupled to
a.single diaphragm. The WT-6 comprises a
weather-proof cone type driver (with &-inch
throat) coupled to its individual woofer horn;
o separate pressure-type driver loaded to its
separate tweeter horn. The built-in crossover
electronic filter supplements the electro-
mechanical frequency-limiting characteristics
of the 2 individual reproducers — providing
for smooth frequency division as each
speaker functions within its engineered
range of frequencies.

All-weather . . . high efficiency . . . compact
. .. for oll indoor and outdoor uses . . .
universally adjustable “U”-type rugged steel -
mounting . . . finished in high temperature — ——=-
baked modern beige enamel. t
POWER RATING 15 watts continuous ne

FREQ. RESP. 140-15,000 cps $34.50
IMPEDANCE 8 ohms. DISPERSION 120°

- DIMENSIONS bell opening 157, overall depth 127 7

* See the WT-6 at your local distributor. Send for catalog A-9

ATLAS SOUND CORP.

1449 39th St., Brooklyn 18, N.Y. ‘ _‘j

——

Circle 92A

‘;ﬁé Bringing
e the music

BRITISH PRECISION WORKMANSHIP
Guarantees Finest Hi-Fi Reproduction

5200 Series — for use in 20 or 35 watt amplifiers with distcrtion

The secondary is brought out as
less than 1%. Available in 4 models

four separate sections which may

be connected in series or parallel Model Piate to Plate Load Tapped at

Ker imped £ P5201 9 — 12K ohms 439,

praheeksimemeest 08 Wgm
EEDERDUE 2 y P5203 5 7K ohms 49 $25.00
e P5204 3 — 5K ohms 209 NET

@ Each half primary is brought out
to terminals as separate windings
and is tapped for distributed load

5300 Series — for use in 35 to 50 watt amplifiers with distortion
less than 19,.

performance, Model Plate to Plate Load Tapped at
@ Latest grain orientated cores. Eg;g; 3 - I;ﬁ g:m: ﬁgj’
LG P5353 5 7K ohms 39 $30.00
P5354 3 — 5K ohms 20% NET
’
y Write for Free Brochure and
< Name of Nearest Dealer
TRANSFORMERS

Sole U.S. Rep. M. SWEDGAL 258 Broadway, New York 7, N.Y.

Circle 92B

92
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AUDIO TECHNIQUES

(from page 6)

the center winding form, as shown in Fig.
3. This will produce fifteen slits in each
side of the winding form.

Take a Y4-inch machine bolt 4 inches
long and slip the three pieces of the wind-
ing form onto the bolt. Put strong glue on
the contacting surfaces and then tighten
the nut on the bolt until most of the glue
has oozed out. Wipe away any excess and
let the form rest for 24 hours. (Actually,
this resting time will depend upon the type
of glue used. There are some excellent glues
available today which will set in 20 min-
utes.)

An improvised crank or winding handle
is screwed on temporarily to one of the
unslitted sides. Then the nut is removed
from the bolt and the threaded end of the
bolt is elamped securely in a vise, the body
of the bolt acting as an axle for the wind-
ing form.

. 245
210 175
140 105

70

TARTING POINT

Fig. 4

IWinding: (Fig. 4). Pull a %-inch length
of the No. 16 enamelled wire through one
of the slits so that it points outward from
the form and label it “starting point”.
Start to wind slowly and evenly, meanwhile
counting every turn of the crank handle,
until two layers of 35 turns each have been
completed. At the 70th turn pull the wire
to the outside of the form and slip it
through one of the slits and return it to
the central core through the next slit. Mark
=70” close to the wire on the outside of the
form to know that the exposed piece of
wire is the 70th turn. After another layer
of winding again pull the wire through a
slit and return it to the core via the next
slit. Label close to the wire as “105”; wind
another layer of 35 turns, pull through a
slit and label as 140—and so on, on both
sides of the form, until 525 turns have been
completed aud properly labeled.

——TAP
—__TAP

—__TAP
TO SWITCH
]

Fig. 5

When 525 turns have been wound on the
form, wind a few layers of cellulose tape
over the coil, followed by a few layers of
electrical tape. This will afford ample pro-
teetion to the coil.

AUDIO e SEPTEMBER, 1959
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STEREO |
ON
DISPLAY

at the
Detroit Third Annual

HIGH
FIDELITY
SHOW

THREE FULL DAYS
OF CONTINUOUS
DEMONSTRATIONS

STATLER HOTEL

FRIDAY, SATURDAY,
AND SUNDAY,
OCTOBER 16-17-18

FROM 1 P.M. to 10 P.M.
ADMISSION 75¢

the newest and latest in stereo
high fidelity from leading
high fidelity manufacturers

Don't miss this ex-
hibit of hi-fi equip-
ment . . . from the
most economical
units for the budget-
minded to spectacu-
lar home music thea-
ters...compare and
enjoy them all.

o Complete Stereo and Mono-
phonic High Fidelity Systems

o Amplifiers — Pre-Amplifiers —
FM-AM Tuners — Turntables —
Record Changers — Phono Car-
tridges — Microphones — Music
Control Centers — Speakers —
Speaker Enclosures — Equip-
ment Cabinets — Finished and
Assembled or Do-It-Yourself Kitswj

AUDIO e SEPTEMBER, 1959

Remove the crank handle from the form
and diseard the bolt. Using a file or sand-
paper, remove the enamel from the exposed
lengths of wire on the sides of the form,
taking care not to remove the numbers
written on the form.

Mount the coil to a suitable base with
the unslitted sides serewed to it.

Solder a piece of wire to each of these
fifteen taps and connect them to the multi-
contact switeh and label every econtact
position with the number of turns it repre-
sents.

Testing. The variable inductance thus
made must be manipulated from the out-
side of the loudspeaker enclosure. The con-
necting lampeord is passed through the
cabinet back and the back screwed on,
with no serews left out. A suitable hank
of capacitors which can be varied from 1 to
50 uf (surplus bathtubs) are introduced
into the circuit if the network calls for
them. Then the testing continues along
conventional lines with audio generator,
ete., but plain aural judging is also a lot
of fun and highly illuminating. Once
a proper value of inductance determined
by the number of turns, is ascertained a
new and smaller coil can he wound and put
permanently into the enclosure or hetter
still, fastened to the back of the cabinet,

I matehed a motley crew of nine speak-
ers: three 153-inch woofers, two 10-inch
middlers, four 4-inch tweeters—to two
homemade eabinets, using this variable
induetance and a number of capacitors in
a quarter seetion network, with very grati-
fying results.

APPROXIMATE INDUCTANCE VALUES

Turns Inductance Turns Inductance
70 0.1 Mh, 315 1.8 Mh.
105 0.2 350 2.3

140 0.3 385 2.9

175 0.5 420 3.4

210 0.7 455 4.5

245 1.0 490 5.4

280 1.4 525 6.2

|

This material was submitted by Dr.
Louis Julius C6té, Ottawa, Canada. ZE

Who's the first
AUDIOMAN?

See the October issue

PATENTS

(from page 24)

plemented with, “The sale of a com-
ponent of a patented machine, ete., must
constitute a material part of the inven-
tion and must he known to he especially
made or especially adapted for use in
the infringement before there ean he
contributory infringement. And like-
wise the sale of staple articles of com-
meree suitable for noninfringing use,

WWW amercaaradiohietery com

ARE YOU
SOUKND
HAPPY?

To achieve superlative sound reproduction,
there must be a resason. Such results cannot
fe ohtained fromi cheap materials, slipshod
workmanship, expedient design, or other cost
‘ntting devices to make a hig, wide profit.

The Bakers Ultra 12 Loudspeaker and the
Bradford Patented Baffie reprodnce ultimate
facaimile for an inevitable reaann. The reason
in in the specs.

BAKERS
ULTRA 12

20 to 25.000 cyclea
from a aingle, ex-
ponential 127 eone;
20 cycle cone remo-
aance; 18,000 gauna;
200,000 maxwells;
plastic foam gsur-
round; aluminum
voice coil oen aluml-
num former; heavy
cant aluminum
frame; 20 watts; no

For these renaons, the Bakers Ultra 12 is
extremely sennitive, and therefore provides a
smoothness, clarity and transient reaponse...
A true naturalnesas . .. not found in any other
speaker regardless of price. Pride of posses-
sion is only 85 bucksa.

BRADFORD
PATENTED BAFFLE -

or monaitral, the trend is toward
rompactness; 12”7 x 12” x9” for 88 and 10s;
17" x 17" x 14” for 128 and 15s. Because of
the patented (No. 2,884,423) presanre relief
valve, this encloanre isx equivalent in reeults
to a 20 cubit foot
inflnite bhaffle.
The Bradford
Patented Baffle
provides the only
true acoustic sus-
pension principle
for the pressure
relief valve auto-
matically regu-
lates the acoustic
tension or spring
of the air within
the enclosure to

distortional crossovers.

Stereo,

the excursion characteristics of the Bakers,

or any other, speaker. Because of thia pat-
ented principle, there is absolutely no boom,
rabinet resonance or listening fatigue.

The DBradford Patented Baffle i8 recom-
mended by renowned audio authorities, and
sold throughout the world hecnuse of ita out-
standing merit and adherence to clalms.

Mahogany, walnnt and unfinished bireh;
selected, grain-matched, 3;” plywood veneer;
rugged congtruction; het Incquer fimish . . .
hand-rubbed, 83450 to $69.50.

Spenkers and bhaffles gold separately. In
combination, we guaranty these nnits to be
«uperior in true realism to any other nystem
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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The QUAD full range electrostatic
loudspeaker (\\’or]d's First) “offers a
purity of sound that comes to the ears
as a comp]ete]v fresh experience . .and
harpen< the senses with an apprecna-
tion of just how good e]ectromca“\
reproduced music can You are
invited to audition a OUAD music
system at any one of our carefully
selected franchised dealers. For partic-
ulars,

Mr. I. M. Fried.*®

Quotes from the article
by Robert Charles Marsh. High Fidelity Magazine

JAD

Lectromcs of City Line Center,
(Excluswe U.S.

7644 City Line Ave.,
Philadeiphia 31, Pa.
Acoustical Manufacturmg Co. Ltd.,

agents for the
Great Britain). In
380 Cralg St. W.. Montreal.

Canada: J. B. Smyth Co..

9%

write to persona] attention of

“Walker's Little Wonder."

does not constitute
fringement.”’s

Shortly after this statute becamp ef-
fective a suit was brought agaiust the
Union Carbide and Carbon Corporgtion,
the Radio Corporation of \America; and
others. There it was charged that *Union
Carbide and Carbon Corporation, in-
tending to bring about infringement of
plaintiff’s patent. secured from plafintiff
and passed on to the other defenflants
confidential information makmg‘ in-
fringement possible.”™

The Union Carbide Corporation| con-
tended that there was no ground far the
charge of contributory infringejuent,
since under this statute it is required
now that there be a sale of a comppnent
part of the patented device to consfitute
a violation of the patent law.

In its consideration of the require-
ments of the present statute the Fdderal
court said that it included in its defini-
tion of an infringer, “A person| who
does that whick the courts had| pre-
viously held to be contributory infringe-
ment wherein there was an intent to in-
fringe, but not necessarily the sal¢ of a
component part of a combination patent.
It protects against one who aid¢ and
abets the direct infringer.”

Then of the law as it had bedn in-
terpreted before the passage of this
present statute the court added, ‘{Prior
to the enactment of this statute the
courts had recognized as contriliutory
infringers those who knowingly| com-
mitted an act without which infringe-
ment would not huave occurred though
they did not s 1l a component p rt of
the invention.

“This included the architect| who
planned and supervised the corjstruc-
tion of the infringing machine, the|sales-
man who solicited orders for the in-
fringing device, and a person who used
trade secrets to construet an infringing
machine for the direct infringer.’!

contributory| in-

Intent is Essential

In a decision rendered a few 1honths
later added clarity was given this| inter-
pretation by the Federal District|Court
in Maryland. There intent and knowl-
edge of the purpose of the acty were
emphasized as essential features Iof the
offense.

“To constitute contributory iniringe-
ment.” said that court, the device pr ma-
terial capable of infringing use uiust be
sold with the intent that it shall be so
used. When a manufacturer makes, uses,
or sells an unpatented element, he be-
comes a contributory infringer only
when the element is knowingly made,
sold, or to be used as a part of the pat-
entable combination.

5 Freedman v, Friedman,
Maryland. June 20. 1956.
6 Jones v. Radio Corp. of Americq, et al,,

131 F.8, 82, April 26. 1955.

112 F.S. 426,

WWW amerdceanadioRistery com

“By furnishing parts it makes it pos-
sible for others to assemble and use the
combination, and when a manufacturer
by so manufacturing and advising points
out the way In which this ean be done,
and thus, intentionally so aecting, pro-

motes iufringements of a patentee’s
rights. he becom:is a contributory in-
fringer.

“In the last analysis the fundamental
thought is that before one may be held
for contributory infringement, it must
be shown that he had knowingly done
some act without which the infringe-
ment would not have oceurred.”

By a Supreme Court decision ren-
dered over a century ago, has been estab-
lished the bhoundaries of this law and
the distinction between replacement or
repairs and reconstruction or infringe-
ment. A mill owner in Lousisiana had
purchased a patented planing machine.
After some years the purchaser replaced
the wornout knives and for so doing
was sued by the manufacturer for the
infringement of this patent.

Ultimately the action came before the
United States Supreme Court for re-
view. That court holding that the mere
repair or replacement of these wornout
knives was not infringement, summa-
rized the law, and the statement made at
that time has remained the rule.

“The right of the purchaser to replace
the cutter knives is not because they are
of perishable materials but because the
inventor of the machine has so arranged
them as part of its combination that the
machine could not be continued in use
without a succession of knives at short
intervals. Unless they were replaced the
invention would have been of but little
use to the inventor or to others,

“The other constitutent parts of this
invention, though liable to be worn out,
are not made with any reference to the
use of them that will require replace-
ment. These without having a definite
duration, are contemplated by the in-
ventor to last so long as the materials
of which they are formed can hold to-
gether in use in such a combination. So
it is understood by a purchaser and be-
vond the duration of them, a purchaser
of the machine has not a longer use.

“But if another constitutent part of
the cowbination is meant to be only
temporary in the use of the whole, and
to be subsequently replaced, hecause it
will not last as long as the other parts
of the combination, its inventor ecannot
complain if he sells the use of his ma-
chine, that the purchaser uses it in the
way the inventor meant it to be used
and in the only way in which the ma-
chine ean be used.”* A

7 Wilson v. Simpson, 50 T. 8. 108, Janu-
ary, 1850,
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AUDIOCLINIC

(from page 4)

is one of the advantages of the system, for
using it cnables us to run very long lines
indeed. Because the impedance is quite
high. the wiring need uwot e heavy with
regard to wire size. Because the voltage is
even lower thun that provided by the a.e.
supply line, the insulition around the wire
carrying the 70-volt signal need not be
heavy either. It 1s a0 had system at least
so far as high fidelity applications are con-
cerued, because the amplifier must be run
at its maximum power in order to get the
full 70 volts. Also, the transtormers needed
between the speaker and the amplifier are
usually none too good. Hence, some sacri-
fice of quality would be noted. The trans-
former should he connected between the
amplifier’s 70-volt point und the speaker or
erossover network.,

In installations where the amplifiers serve
many  speakers. such a osvstem is a good
one.

Now that T have discussed the merits and
demerits of the system in terms of what we
come to think of as good sound reprodue-
tion, T'd better explain just what the sys-
tem is clectrically. 1t is a svstem similar
to the 117-volt a.e. distribution system with
which most of us tfumiliar (220-volt
systems are in use in European countries
and elsewhere,)y With this system, the out-
put voltuge of the amplifier remains sub-
stautially constant, regardless of load. The
matching  transformer used between this
circuit and the loudspeaker or speakers are
tapped-—uot in terms of impedance, but
rathersin terms of the wattage to be sup-
plicd to the speuker.

are

FM Tuners

Q. My FM tuner worked fine for over a
year. Now some trouble hes developed. Up
here in Ithaca, [ can get threc ~strong sta-
tions, When I tune to any onc of them, I
get a very high hune level wlich can be
removed only by attenuating the bass on
ny preamplificr. Belween stations [ get no
noticeable hum, even when the volume con-
trol on the preamplifiers is turned above
normal level. This would appear to be con-
trary to the wsual situation in whick Jum

is always audible, but can be overridden by
the station being received. Can you supply
an explanation for this problem? Thomas
W. Weber, Ithaca, N. Y.

A. The trouble you are experiencing with
vour tuner may be the result of several
things: 1) The filters in the power supply
cirecuit may be losing capacitance, and
therefore, their filtering efficiency is im-
paired. 2) There may be a heater-cathode
leak in the oscillator tube. If this is the
case, the hum appeuring in the output of
the detector will he 60-cps hum., correspond-
ing to the frequency of the filament supply.
3) The filament byvpass for the oscillator
may have opened.

In any event, the hum you notice is
caused by a small deviation in oscillator
frequeney in accordance with the line fre-
quency or power-supply ripple frequency.

“But.” vou ask, “if the vseillator is shift-
ing, why doesn't that canse a constant
hum, regardless of signa! strength®” The
answer is this: In order for an FM detector
to produce a signal, there must be sufficient
voltage fed to it. The oscillator voltage
alone canmot be detected because it oper-
ates on a fr.quency different from that of
the i.f. system of the tuner, and hence it
cannot pass through the if. strip and
therefore, of course, cannot reach the de-
tector. When u signal is tuned in, the os-
¢illator beats with it and enables the heat-
frequency band thus produced to pass
through tle i.f. stages of the tuner. In vour
case vou have two separate means by which
the 1.f. signal is frequency modulated. One
is that of the carrier's intentional devia-
tion—the desired program information—
and the other is that of the oscillator's
deviation—the unwanted. Obviously, the
oscillator should be a steady frequency.

All of the foregoing assumes that the
tuner does not employ a.r.¢, This circuit is
connected across the oseillator tank circuit
in some tuners, and if the paramneters con-
nected with this a.f.e. cireuit vary in ae-
cordunce with a filament or B supply varia-
tion, the tendeney of this deviation will be
to cause the oscillator to deviate in accord-
ance with it. p:

ALL FOR ONCE, ONCE FOR ALL

(from page 23)

mstrumentation tiost
with the Hall,

The story of the Crueifixion was re-
cited by the narrator in a special seript:
simply, it told of the immediate events
leading up to Christ before the Cross.
as depicted in the Styka painting. At
at appropriately dramatic  point, the
huge curtains, weighing two-and-a-halt
tons, were slowly withdrawn. It took a

Wits compatible

full  two-and-a-halt  winutes.  during
AUDIO e SEPTEMBER, 1959
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which time the audio wen hegan to
scramble to adjust for the complete
change in acoustics within the auditor-
inm. Exposing 11,775 square feet of
resonant eanvas where a minute before
had hung a sound-deadening curtain was
like slowly turning up the treble control
while vou upped the base control twice
i Tast.

Knob turning and level checking wax

fyreree o

BEYOND COMPARE

=
maraniz \\//ﬂw console

Consumer Net $249

Cabinet 24
Slightly higher in West

In pre-amplifiers and power ampli-
fiers, Marantz has set today’s highest
standard of guality.

Consider the Marantz Stereo Console,
Here is the essence of uncompli-
cated, beautiful styling. So simple to
use, even the most non-technicatl
person can easily achieve matchiless
reproduction quality. Yet, this fine
instrument offers an order of versa-
tility that pleases the most discrimi-
nating professional users. Carefully
planned circuitry and wiring layout
result in unsurpassed freedom from
distortion, hum and noise.

Dedication to quality in every detail
is the reason why the Marantz 30-
watt power amplifier, too, is in a
class by itself. The Marantz circuit
permits this superb amplifier to re-
cover instantaneously from sharp,
musical transients — to effortlessly
drive loudspeakers of all types — to
consistently outperform amplifiers of
considerably higher ratings.

For both stereophonic and mono-
phonic programs, Marantz is your
assurance of long, carefree operation
and unprecedented performance.

30-WATT AMPLIFIER

Net $147 Grill 7.50

Slightly higher in West

% Selected for demonstration at the
American Natl. Exhibition in Moscow

mmaarrasann il

[ o M P A N Y
25-14 BROADWAY, LONG ISLAND CITY 6. N.Y.
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IMPORTANT

SAVE
25%

This is our
CROUP SUBSCRIPTION PLAN

Now you, your friends and co-workers
can save $1.00 on each subscription
to AUDIO. !f you send 6 or more sub-
scriptions for the U.S., Possessions and
Canada, they will cost each subscriber
$3.00 each, Va less than the regular
one year subscription price. Presenat
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)
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U. S., Possessions, and Canada only

RADIO MAGAZINES, INC.

P. O. Box 629, Mineola, N. Y.
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LETTERS

(from page 10)
3. British Broadeasting Co., Engineer-
ing Training Manual, Studio Engingering
for Sound Broadcasting,” Iliffe and|Sons,
London, 1955. Chapter 3, “Acoustics and
miercphone placing,” discusses studig tech-
niques with illustrations.

1. A. C. Davis and P. C. Erhorn, Micro-
phones and Their Placement,” Audio En-
gineering Society, Fourth Lecture Heries,
1957-1958. Motion picture technigue is
discussed in Lecture 4.

5. J. G. Frayne and H. Wolfe, Elements
of Sound Recording, Wiley, New |York,
1949. Chapter 3, “Microphones and |Their
Uses” and Chapter 31, “Acoustics of stages
and Theatres” are particularly helpful.
Motion picture technique is emphasizpd.

6. H. M. Gurin, "Broadecasting studio
pick-up technique,” AUDIO ENGINEERING,
February, 1948, p. 9. Miking of orcllestral
groups is emphasized and bidiregtional
microphones are tavored. Even though the
ribbon microvhone has its faults and may
seem passé, it is still, today, the old re-
liable with many sound pick-up engineers.

7. J. P. Maxfield, “Liveness in broad-
casting,” Western Electric Oscillator, Jan-
vary, 1947; also J. P. Maxfield and 'W. J.
Albersheim, “An acoustie eonstant of en-
closed spaces correlateable with their ap-
parent liveness,” J. Acoustieal Sociéty of
America, January, 1949, p. 71. |These
papers provide the theoretieal basis fpr the
single microphone technique of miking.
With judicious use of spotlight micro-
phones, cracked just a bit to sweetqn the
sound, and with reeognition of the Haas
or precedence effect, these papers should
enable the engineer to make a reasdnable
first choice for microphone positions:

8. R. S. Oringel, Audio Control Hand
book. Hastings House, New York, |1956.
Chapter 3, “Microphone use technifjues,”
provides some extra data on studio| prac-
tice.

9. M. Rettinger, Practical Electro-icous-
tics. Chemical Publishing Co., New |York,
1955. Pages 46-58, on microphone| tech-
niques, summarize studio practice.

For my purposes, referenece 1 is a re-
quired test, with 7 adding useful backup
in theory. References 3 and 6 are alsd help-
ful for illustrating situations oftesm met
in practice. I should emphasize again that
these are for monophonie, not stereo
pickup.

VINCENT SALMON
765 Hobart Btreet
Menlo Park, |Calif.

ERRATA

As it does oceasionally to all printed
matter, some errors crept into the article
on “F)M-Band Reception in Fringe ﬁl‘eas,'
by W. N. Coffey. The diagram for fig. 3
on page 20 was apparently over etehed
causing the eomplete elimination of| some
ot the lines, as well as the tube-element
designations. The tube type, 6922, is shown
in its proper position above and bdtween
the two sections, and two curved| lines
should extend from the number to the ar-
rows on the tube symbols. The left |triode

WWW. ameidsaanadioRhistery.com

Bound Volume of AUDIO Magazine

CLASSIFIED—

Rates: 10¢ per word per Insertlen for memcommersiai
advertisoments; 25¢ per word fer commersial adver-
tisements. Rates are net, asd no dlscounts will be
allowed. Copy must be assompanied by remittanes ln
fall, and must reach the New York offies by the
first of the menrth preceding the dats ef Issue.

TRADE UP TO STEREOQ : Largest selection
of new, used Hi-Fi components. Protessional
service facilities available. Write Audio Ex-
change, Dept. AE, for trading information.
153-21 Hillside Ave., Jamajca 32, N. i
Branches in Brooklyn. White Plains, Manhas-
set.

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'll
be glad you did. Unusual savings. Key Elec-
tronies, 120 Liberty St. New York 6, N. Y.
EVergreen 4-6071.

WRITE for confidential money-saving
prices on your Hi-Fidelity amplifiers, tuners,
speakers, tape recorders. Individual quota-
tions only : no catalogs. Classified Hi-Fi Ex-
cp:u;'ge, AR. 2375 East 65th St.. Brooklyn 34,

INDUCTORS for crossover networks.
types in stock. Send for brochure. C. & M.
Coils, 3016 IHolmes Ave.. N. W Huntsville,
Ala.

UNUSUAL VALUES. Hi-Fi components,
tapes, and tape recorders. Send for package
({vuo;gltiéms. Stereo Center. 18 W. 37th St

FINEST QUALITY recording
reels. 30-15,000 cps guaranteed.
1200’ Acetate. 3/%4.05——6/%8.00

Acetate, 3/%5.10—-6/%10.00
Mylar. 3/$4.80—6/$9.00

Mylar. 3/$6.60—6/313.00

2 Mylar. 3/80.60  6/519.00

Add %13 PP and handling. FOTO-SQUND,
38 Harbor Road. PPort Washingron. N. Y.

tape — 7"

SELL : IBM electric rypewriter, $75; Acro-
sound Ultra-Linear amplifier. $50 ; Belt-driven
professional turntable, synchronous motor,
B-J Arm, $35: Approved A-800 preamplifier,

$15. ‘Ted” Hein, 418 Gregory, Roekford,
Ilinois.

RENT STEREO TAPES—over 800 differ-
ent—all major labels—free catalog. Stereo-
Parti. 1608-H Centinela Ave.. Inglewood 3.
California.

SCOTCH recording tape at ‘Profit-sharing’
prices—send for catalog—you’ll be glad you
did ! Tapeco. Dept. H, P. O. Box 4353, Ingle
woed 3, Calitornia

SALII: 78 rpm recordings. 1000-1950. Free
lists. Collections bought. P. O. Box 155 (AU)
Verona, N. J.

CROSSOVER XNETWORK KITS, Custom
and contract coil winding. Write Watson In-
dustries, 110 Mildred. Venice. Calitornia.

SELL: Pentron CA-13 tape record/play
preamp. $37. Robert Stafford, 1044 Glendale
Ave. Columbus 12, Ohio.

SELL: 50 LP's. 10 LP albums. mono-
phonie. played very little—R90. Electro-Voice
T250 driver. 6HHD horn. X6 network., AT37
level—$100. Jim Lansing 375 driver, N500
network. 537-509 horn lens—%280. University
C15W woofer—§60. Excellent condition. Pre-
paid. John Haner. 683 Locust. Galeshurg. Tl

REPLACEMENT 12”7 record album enve-
lopes with built-in cellophane liners. State
color. 12 for $2.00. Prepaid. Neilson Enter-

prises. 120 Henry St.. South Amboy. N. J.

HI_FI DOCTOR — Will solve yvour hi-f

problems on-the-spot. Acoustic. audio. radio
engineer. Stereo designing. Professional vis-
its, day. evening. New York area. William
Bohn, Plaza 7-85369, weekdays.

SELL : XNew Wharfedale moving-coil
speaker, W/F8 15-inch-—8§60. O. Ileim. 131
Thompson St.. New York 12, N. Y. SPring
7-7937.

MORE CLASSIFIED ADS ON

PAGE 99
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PROFESSIONAL
DIRECTORY

Fastest, Easiest Way To Learn All About Audie
NEW Rider “Picture-Book” Course

BASIC AUDIO

by Norman H. Crowhurst

The Rider “picture-book’ approsch has made
many technical subjects understandable to many
hundreds of thousands of people, Now, everything
about sound and audio reproduction is made
erystal-clear. If hi-fi is your interest —or if you
work with tape recorders —or the broad subjeet
of sound reproduction interests you,—or if you
assemble your hi-fi equipment or buy a complete
"package”’—you must read BASIC AUDIO.

If you nlyeady own sound reproducing equipment
—this “‘picture-book’* course will give you an all-
around background on all the important details of
sound reproduction. It will enable you to get the
most from your equipment.

You can learn easily, rapidly at very low cost.
You build your knowledge step-by-step. There's
one idea and one specially prepared illustration
per page. More than 400 illustrations for maxi-
mum understanding.

Beyond a knqwledge of electricity at the basic
level, no previous electronic experience is needed
to get the maximum from this course. Whatever
elec.tromcs cireuit theory is required to make the
entire panorama of sound reproduction and re-
cording visible to you is provided.
This Rider *picture-book” audio course is com-
pletely different from anything that has ever been
presented. We guarantee your satisfaction.
#201. 3 vols., soft covers $8.70 per set
At your jobber or book atore, or order direct A9
John F. Rider Publisher, Inc., 116 W. 14th 5t
In Canada: Charjes W, Pointan 2 Alcina Ave,

Circle 99C

section should have been numbered 1 for
plate, 2 for grid, and 3 for cahtode; the
right triode section should have been num-
bered 6 for plate, 7 for grid, and 8 for
cathode. Heater terminals are 4 and 5. and
the wiring data shown adjacent to the
transformer  secondary should read ~To
pin 5 of 6922; Ground pins 4 & 9,”

We trust this has not inconvenienced
anyone who has tried to construet it.

Indusry Pecple. ..

Allan W. Greeme hus been appointed
president of the Heath Company, Benton
Harbor, Michigan, according to Thomas
Roy Jones, president of Diystrom, Incor-
poriated, of which Heath is one of ten
operating divisions, Mr. (ireene was gen-
eral manager of Moto-Maower, Inc., Rich-
mongd, Indiana, and a vice-president of
Detroit Harvester Company, of which
Moto-Mower is u subsidiary

Herb Horowitz, occasional contributor
to these pages, has been appointed director
of Audio Empire, high fidelity product arm
of Dyna-Empire, Inc, Garden City, N, Y.
Before joining Dyna-Empire, Mr. lioro-
witz spent muny wvears as chief engineer
of Electro-Sonic Laboratories and chief of
audio products for CBS <olumbia, during
which time he was responsible for a num-
ber of outstanding advances in the design
of high fidelity components. Duties will
include marketing and promot'on as weil
as engineering supervisinn

Newark Electric Company,
tered at 223 W. Madison St., Chicago 6,
FHL, has purchased additional land for
their West Coast branch at 4747 W. Cen-
tury Bivd.. Inglewood, California, with
the area to be devoted to customer park-
ing until further expansion requires larger
building area.

headguar-

special
recording tape

$1.19

1200 ft.; 7”—guaranteed splice-free
1800 #t.; 77 . . . $1.89. Enclose 10¢ for

each reel to cover postage and handling.
A

SOUND CORPORATION

B0 W, OLYMPIC BLVD., LOS ANGELES 15, CALIF,

Circle 99D

VIO S

ANTENNAE
Get more FM stations with the world's most
powerful FM Yagi Antenna systems.

Send 25+ tor booklet “Theme And Varla-
tions™ containing FM Station Directory.

APPARATUS DEVELOPMENT cO.
Wethersfield 9, Connecticut

Circle 99E

CANADA
High Fidelity Equipment

Complete Lines o Complete Service

HI-F1 Records — Comporens:
d Accece-rie-

GLECTROVOICE
SOUND SYSTEMS

126 DUNDAS ST. WEST, TORONTO, CANADA

Circle 99F
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ADDITIONAL CLASSIFIED ADS

WANTED: MICROPHONE DESIGN AND
DEVELOPMENT ENGINEER
Electrieal and acoustical design and de-
velopment of ervstal, eeramie, and dynamie
microphones  for quality  manufacture.
Analysis and solution of problems encoun-
tered in the production of various types of
microphones and associnted products. Ex-
perience in the use of piczoelectric mate-
rials  for audio applications. magnetic
structures and microphone design  desira-
ble. Salary to 10,000, dep-nding on expe-
rience. Interview expense paid. Fee and
relocation negotiable. Submit resume in
confidence to lee FEwmployment Serviee
1940 East 6th St., Cleveland 14, Olio.

b

MAJOR BRAND RECORDING TAPE. Man-
ufaetured and nationally advertised by one of
the four mijor U, N7 companies, 1800 ft.
genunine  DuPont Mylar,  Fiest quality, no
splices. rand new. Full refund if unsafistied.
Not to be confused with inferior tiapes. $1.89
each. 11 for S18.00, 100 fur R170.00 Include
postage, 8 & F Electronies, 7959 Melrose Ave .
Los Angeles 46, California,

BEST IN HI-FI VALUES/

NO All orders rushed to vou
DELAY in factorv-sealed cartons.
SERVICE Write for free catalog.

25-A Oxford Road

Massapequa, New '!'!rl__:__
Circle 99¢C

LOOK

no further . . . If you're
searching for hi-fl savings
Weite ws yeur require-
Xex Fioctroaics Co
oy troales mpawy
120Xt Rarty 8L, B.Y.€ 0 ¥
£y 4.6071

Circle 99H
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TODAY'S BEST QUALITY BUY

the Arkay/Marting MS-5

STEREO ...

Pleyba-%

TAPE DECK

Professional quality ot @
popular price . ..

only $l 29.95

A supreme achievement in tape deek desten and per
formunee, the ARKAY/ZIIARTING records yolr favorite
muste wit he zume superb performance of tape recorders
costing many times more, No other tape deck — regardiess
of price — offers so many tmportant features, Here's just n
few: .
¢ Dual-track combination head for ¢ All-metal tape finters, drop-in

two speeds loadiny
© 30-)¢ (0 cps + 2 db. ® All-mela.1ape e-ords
o Flstterand wow: ! 1 of 197, o Large (2"’ dian-.} canstan
o Five-buttan eprraiion ® Size: 12 x 141e" 3 61

S/N

= 3 leep.

Che ARKAY/HARTING witl be al your dealer’s soon,
x:l;n‘ a !l[‘.\rm r/1 w.rdoand |'>I:|3'In:u'k pre-amplifier, in !;ll p!
pre-wired  form, speciatly  desisned  for the ARKAY/

HARTING.

ARKAY (5-28

COMPLETE
CONTROL CEMTER

Full 28 watts stereo or monaural, 60 watts peak o 14 watts each

channel « reverse stereo « bzlance control e two-channel gain

control o full range bass and treble controls « IM distortion, 4

to 1 e harmonic distortion, 1% 30-20,000 cps « dual pre.amp 2V

output jacks ¢ speaker outputs, 4, 8, 16, 32 ohms e respcnse,

20-20.000 cps « push-pull EL84 williamson circuit. s 95
t *64

Wired and tested $99.95 Easy-to-build Ki ‘i

Wrile today for complete, detailed illastrated literature and specifications.
See and hear ARKAY Kits at your deafer.

FREE! Stereo hpoklet and catalog. Write Dept. A.

Why settle for ordinary

TH E ta pelwhen Sonoramic

gives you so many

CASE, iy

Fo R permanent plastic
BETTER

SOUN

container, 3-way
indexing system
with pressure
sensitive labels
and ¥-slot self
threading Selection
Finder reel,

FREE Tape-time mler. Gives you.

footage and recording time on reel. Write Dept

céw CORPORATION
LoD, ™ IE Y

Circle 99B
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Gyette Superior Quality Hi-Fi Klf8§

-

OUTSTANDING DESIGN —-INCOMPARABLE PERFORMANBE

NEW 15

LA-250

COMPLETELY WIRED

89.50

[N KIT FORM

64.50 |

@ 50 WATTS MONAURAI.I.Y--25 WATTS

EACH STEREO CHANNEL @ RESPONSE 17-

21,000 CPS =1 DB (&t normal listening
fevel) ® UNIQUE “BLEND’ CONTROL
@® PREMIUM EL86 OUTPUT TUBES @ SEPA-

RATE BASS AND TREBLE CONTROLS
@ CLUTCH-OPERATED VOLUAE CONTROL
'® 3rd CHANNEL OUT

e

| KT-250 50 WATT INTE

~ GRATED STEREO AMPLIFIER

A completely new stereo high fidelity amiplifier
with a high quality of reproduction, versatility of
operation, and distinctive styling.

A full range af controls enables you to enjoy the
utmost in listening pleasure in any situation. De-
luxe features include: unique ‘‘Blend’’ :zontrol
for continuously variable channel separation—
from full monaural to full stereo, 4-position
Selector, Mode, Loudness and Phase swi'ches.
Also provided are outputs for 4, 8 and 16 ohm
speakers. Hum.free operation is insured by the
use of DC on all preamp and tone control tubes.
Harmonic distortion, less than 0.25%. IM distor-
tion, less than 1%,. Hum and noise, 74 db below
full output. Designed with the kit builder in
mind, assembly is simple-—no special skills or
tools required. Complete with deluxe cabinet and

legs, all parts, tubes and detailed instruction

manual. Shpg. Wt., 26 I|bs.

KT-250 Sterec Amplifier Kit.............. 6.45 Down
Net 64.50

LA-250 Stereo Amplifier, wired............ 8.95 Down
Net 89.50

" Tube Performance

e

-

]
‘KT-500! LT-50

IN KIT FORM | COMPLETELY WIRED

74.50 i 124.50.

@ Multiplex Outp:nv for New Stereo FM§§~
©® 11 Tubes (including 4 duai-purpose} +
_Tuning Eye -+ Selenium rectifier Provide 17
® Pre-oligned IF's

K?-500 FM-AM
STEREO TUNER KIT

More than a year of research, planning gnd en-
gineering went into the making of the Lafayette
Stereo Tuner. FM specifications include grounded-
grid triode low noise front end with triode mixer,
double-tuned dual limiters with Foster-Seeley dis-
criminator, less than 1% harmonic distortion, full
200 ke bandwidth and sensitivity of 2 mncrovolts
for 30 db quieting with full limiting at pne mi-
crovolt.

The AM and FM sections have separate |3-gang
tuning condenser, separate flywhee! tuning and
separate volume control. Automatic frequency
control *‘locks in'* FM signal permanently. Two
separate printed circuit boards make construction
and wiring simple. Complete kit includes all parts
and metal cover, a step-by-step instructign man-
val, schematic and pictorial diagrams. ;Size is
13%” W x 10%” D x 4%2” H. Shpg. wt. ]22 ibs.

N

n + 2 KT-500 ... 7.45 Down ... 74.50
@® Tuned Cascode FM ® Dual Cathode LT-50. Same as above, completely factady wired
Follower Output oo . e and tested ... 12.45 Down ... Net 124.50

IN KIT FORM ! COMPLETELY WIRED

A REVOLUTIONARY DEVELOPMENT

IN STEREO HIGH FIDELITY.
® UNIQUE STEREO & MONAURAL CONTROL
FEATURES ® AMAZING NEW BRIDGE CIR-
‘CLHTRY FOR VARIABLE 3d CHANNEL OUTPUT
& CROSS-CHANNEL FEED @ PRECISE “‘NULL”
BALANCING SYSTEM . @ RESPONSE 5-40,000
CPS EE l DB

KT-600 PROFESSIONAL
STEREO CONTROL CENTER

Solves Every Stereo/Monaural
Control Problem!

Provides such unusual features os a Bridge Con-
trol, for variable cross-channel signal feed for
elimination of “‘ping-pong’’ {(exaggerated separa-
tion) effects. Also has full input mixing of monau-
ral program sources, special ‘‘null’’ stereo bal-
ancing and calibrating system. Also has 24 equal-
ization positions, all-concentric controls, rumble
and scratch filters, loudness switch, Clutch type
volume controls for balancing or as 1 Master
Volume Control. Has channel reverse, electronic
phasing, input level controls. Sensitivity 2.2 mil-
livolts for 1 volt out. Dual low-impedance out-
puts (plate followers), 1500 ohms. Response 5-
40,000 cps = 1 db. Less than .03% IM distor-
tion. Uses 7 new 7025 low-noise duall triodes.
Size 14” x 4%” x 10%”. Shpg. wt., 16 lbs.
Complete with printed circuit board, cdge, pro-
fusely illustrated instructions, all necessary parts.
LAFAYETTE KT-600—Stereo Preamplifier kit—

7.95 Dow Net 79.50

—13.45 Down

4.50

LAFAYETTE LA-600—Stereo Preumphf:er,lgwred
Net

P.0. BOX 222

Lyete Redi

Name .......

B R R R I I AT S

R S R

Address ..i.......

City...oovvsveeiees. Zone.... State....oooeiun.ns

100

JAMAICA 31, N. Y.
[0 Send FREE LAFAYETTE Catalog 600

R R R

DEPT. Al-9

Ut our
AND
PASTE ON
POSTCARD

WWW amercaatiadioRistery. com
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) our
British
cousins

at $%
Collaro
stress
meticulous
care and -
precision
englneering -
In every

Collaro y

stereo
record
player!

SEnLs
The Constellation, Model TC-99—$59.50 The Coronation Il, Model TSC-740—542.50

*The Conquest I1, Model TSC-640—$38.50

ROCKBAR

Transcription Turntable, Model 4TR-200—$49.50 Manual Player, Model TP-59—$29.95

4
Every Collaro stereo record player is built with typical British attention to every detail. They are precision { engineered and rigidly tested to give truly profes-
sional performance and the ultimate in operating convenience. Here are some of the important features § that make Collaro the logical choice for stereo or
monophonic records. « Performance specifications exceed NARTB standards for wow, flutter and rumble ! —with actual performance test reports accom-
panying each model TC-99. » Extra-heavy, die-cast, non-magnetic turntables (weighing up to 8%z Ibs.). Extra-heavy weight is carefully distributed for flywheel
effect and smooth, constant rotation. « Shielded four-pole motors are precision balanced, screened with triple interleaved shields to provide extra 25 db reduction
in magnetic hum pick-up. » Detachable five-terminal plug-in head shells (on TC-99, TSC-840, TSC-740, TP-59) provide two completely independent circuits, guaran-
teeing ultimate in noise reduction circuitry. » Transcription-type stereo tonearms are spring-damped and dynamically counterbalanced to permit the last record
on a stack to be played with virtually the same low stylus pressure as the first. = All units are handsomely styled, available with optional walnut, blond and
mahogany finished bases or unfinished utility base. There’s a 4-speed Collaro stereo record player for every need and budget! Prices slightly higher in the
West. For free catalog on the Collaro line, write to. Rockbar Corporation, Dept. A-9, Mamaroneck, N. Y. (*Not shown. Similar in appearance to The Coronation.)
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THE ONLY ULTRA-COMPACT

3.WAYWIDE-RANGE

SPEAKER SYSTEM
designed for true stereo

= el s /

P iy 7 A
=eChO YOTCE.
HIGH FIDELITY

REGAL

Gives you bass so low you can feel it ... bass you would expect
from a convenlional enclosure three times the size. Gives you
balanced| full-range, flat response without altenuation or peaks.
Ideal as an economical “first” system,

an ‘“‘add-on’ or in a pair for stereo

You need not be an acoustical engineer to understand
why there is so much stereo value in this ultra-compact
speakdr system. The same exclusive features that have
always made ELECTRO-VOICE systems best for mon-
aural are an absolute necessity for true stereo . . . and
you ge( these vital features in the REGAL 111

Acoustically-correct enclosure is matched to specially-
designed 12-inch LF driver for exceptional extension of bass
response and unusual dynamic range . . . without sacrificing
efficiency and without the need for unusually-large amplifier
power.

E-V Super Sonax vHF Compression Driver with exclusive
Sonophase* throat design assures you of the smooth, spar-
kling highs so necessary for precise musical blend and balance.

E-V Diffraction, in both the Horn-Loaded Mid-Range Driver
and the Super-Sonax Tweeter, gives you all-important

AU RS AN RS AN

so essential for all-position stereo listening. By wide-angle
(180°) diffraction, the higher frequencies are completely
disperséd smoothly and evenly throughout the listening area.
This inkures proper fusing of the significant stereo sounds
from two speaker systems in controlled and varying propor-
tions . . . gives true depth and placement to the musical in-
struments simultaneously, without spatial distortions. . .
assures leasy listening from anywhere in the room. Conven-
ient but concealed ‘‘Presence’” and ‘“Brilliance” controls per-
mit quick and easy musical balancing to room acoustics.

Luxuricdus furniture-crafted enclosure is finished on all four
sides for placement anywhere on shelf qr floor.

REGAL Ill. Compiete 3-way system in enclosure, ready to use. Choice of
Walnut, Mahogany or Limed Oak. Size 1214"d,134"h,24"w. Net,$147.50

ESQUIRE 200. Economical version of the
Regal. Complete 3-way system in mod-
ern enclosure, with single rear-control.
12-inch bass speaker, special 8-inch
cone mid-range driver, and Super-Sonax
diffraction-horn compression tweeter.
Choice of walnut, mahogany or limed oak.
12Y4"d, 13142'"h, 24"w. Net, $111

See it — Hear it — Enjoy it — on Money-Back Guarantee,
At your E-V high-fideiity dealer or write for Catalog No. 134 to Dept. 99-A.

. Sledtho Yores

ELECTRO-VOICE, INC.,, BUCHANAN, MICHIGAN
*Design Patent No. 182351
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