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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-7026

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, write RCA Commercial Engineering, Section J-91-DE, Harrison,
New Jersey. .

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

_h\ MIDWEST: Sulte 1S4, Merchandise Mart Piaza,
'Yez) RADIO CORPORATION OF AMERICA Chicago S. . Whitenall 4-2900
WEST: 86355 East Washington Boulevard. Los

/o Electron Tube Division Harrison, N. J. Angeles 22. Calif.. RAymond 3-8361

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

WWW. ammerdseasadioRhistery.com
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Tandberg 5

3-SPEED, 4-TRACK
RECORDER
STERED PLAYBACK

The Tandberg 5 is not cveryman’s
tapc recorder. It is an instroment
built to incredibly rigid standards of
perfection, designed to provide the
discriminating Tistencr with a life-
time of listening pleasurc. To the
cducated car, the difference be-
tween Tandberg reproduction and
conventional recorder playback s
immcdiately apparent.
Yet, the difference is subtle. It is re-
flected in shadings and nuances that
most recorders ignore. If your ear is
fincly attuned to musical perfection
.. if you relish the certainty that
vou own the finest . . . then the
Tandberg 5 will give you morc
pleasurc-per-dollar  than any other
tape recorder, anvwhere.

See and hear the Tandberg 5 at your high
fidelity dealer. The instrument illustrated here
is the Tandberg Model 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. A-10.

Tﬂndberﬂ of America, Inc.

8 Third Avenue °* Pelham, New York

Balancing Stereo Channels

Q. My stereo sound system has two iden-
tical loudspeakers, two identical preampli-
fiers, but the amplifiers are different. The
inequality of the two amplifiers creales a
balancing problem.

1. 4 New York outlet has introduced a
stereo balance meter which appears to be
two VU meters in one case. On the face of
the case are two range controls. What are
these for?
| 2. Am I correct in assuming that these

meters should be connected at the output

|of the amplifier for proper stereo balance?
Because my two amplifiers are different,
their outputs are unequal when the signals
from the preamplifiers are equal. For bal-
ancing purposes, therefore, a twin meter
such as this seems ideal.

8. Since not all programs conlain equal
volume in each channel, am I correct in
assuming that the use of this meter in con-
junction with a sine-wave tone signal on
each channel would be an ideal method of
balancing my stereo channels? James C.
Valestin, St. Louis, Mo.

A. 1. This meter ean be a very nice piece
of equipment to have around. The range
switches are intended to keep the peak
voltage from driving the meter off scale.

2, The meter should be connected across
the speaker terminals of the amplifier.

3. Yes, the use of this meter in conjunc-
tion with a sine-wave tone signal on each
channel would be an ideal method of bal-
ancing stereo channels. In actual practice,
however, this method is not always used in
stereo recordings. Even when it is used,
a false balance may result. I refer now to
a particular recording which attempted to
use this method. The levels of the two sine-
wave tones did not correspond to the levels
of the two channels. Therefore, the tones
could not serve as a balance indicator. It
was not the fault of the system, but rather,
the fault of this particular recording.

The use of this system is a good basis
for balancing. Just keep in mind that there
may be occasions when disparities will be
encountered.

Most of the time the two channels must
he balanced during the stereo performance.

This ean usually bhe accomplished by
setting the volume controls of the preamps
to positions which give equal readings on
the two scales of the instrument.

Even this procedure is not nniformnly re-
liable. One instanee wherein this latter

* 8490 Newkirk Ave., Brooklyn 8, N.Y.
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JOSEPH GIOVANELLI*

system does not yield adequate results is
the stereo installation in which the speaker
systems are of unequal efficiencies. For
proper balance, the channel feeding the
less efficient speaker will require a greater
power level and, hence, a higher meter
reading then will be true of the channel
feeding the more efficient system.

You cannot always balance your signals
once the program has started. Let us as-
sume that the material to be balanced is
a symphony orchestra. Let us assume also
that, at the time the balance attempt was
made, only a small group of instruments
in the orchestra was playing. This group

“might well be located on one channel only,

or nearly so. Clearly, if you brougbt the
off channel up to match the level of the
stronger one, vou would be less balanced
than you would be if you balanced it by
car. Imagine what happens when the full
orchestra plays! Further, some recordings
are made off center. When these are bal-
anced properly in playback, the room echo
is round and normal. The microphone
placement, however, is such that all the
instruments were more on one chanunel than
on the other. The mikes were simply in the
wrong places. This is similar to sitting on
a gide aisle of a concert hall, rather than
sitting center aisle. To avoid this, I sug-
gest that you switch to mono, thus coupling
the two channels together with the same
program on both. Then you can balance
easily by meter.

Only through the knowledge of the pit-
falls of the use of the meter can the ad-
vantages of its application be thoroughly
explored, and it is for this reason that I
dwelt on them at such length here.

IM and Detectability

Q. In terms of your own experience,
what is the point at which amplifier dis-
tortion becomes so negligible that a further
reduction would make mo difference in
listening quality as determined aurally?
As an arbitrary example, would a reduc-
tion of IM distortion from 0.5 per cent to
0.1 per cent make any audible difference?
John Kelly, Chicago, Il

I believe that onee an IM distortion
of less than 1 per cent is reached, it is vir-
tually impossible to detect any further im-
provements. This is largely because our
program sources rarely run lower in dis-
tortion than 1 to 2 per cent IM. Also, the
distortion levels of mechanical and elec-
trical transducers run above this level in
most cases. This distortion serves to over-
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We are grateful for Mr. Cohen’s
and Mr. O’Shaughnessy’s
comments which reflect the actual
experience of the discriminating
owners of Garrard Changers with
Fairchild Stereo Cartridges. This
kind of superior performance is the
reason why more Garrard Changers
are sold as components for the
finest stereo systems than all other
changers and turntables combined.

Here are the reasons why Garrard Changers are
endorsed for stereo not only by Fairchild, but

by all other manufacturers of fine stereo cartridges
such as Pickering, Electro-Voice,

Shure, General Electric, ete.

Vertical and lateral rummble completely inaudible. Wow
and flutter far below exacting “Dbroadcast tolerance™
standards.

Exclusive aluminum tone arm, precision-mounted
at engineering works for optimum tracking angle,
perfect sound reproduction.

Unrestricted choice of stereo cartridges—any of them
will track at the manufacturer’s lightest specified
weight.

Record handling gentler than the surest human
hand.

The important convenience of manual play plus
completely automatic operation without compromise
in performance.

These are the FACTS, no one can deny them

with authority—and they are backed by the

36 years of experience that have created Garrard's
unique reputation for unsurpassed quality.

“Our tests

prove that
Garrard Changers
deliver the peak
stereo performance
built into the new

FAIRCHILD
SM-1 Cartridge,”

says Mr.George G. Cohen, Marketing Manager,
Fairchild Recording Equipment Corporation.

“We pioncered in the development of sterco
cartridges. From the very beginning we have used
Garrard Changers in our testing laboratories.

We are pleased to report that, thanks to the
complete absence of any disturbing or distorting
factors such as rumble or wow, the Garrard

has met every requirement of our highly sensitive
and compliant rotating magnet and moving coil
type cartridges.”

“Our service records Show that the Garrard Changer
and Fairchild Cartridge make 2 perfect team for stereo"

says Mr. George O'Shaughnessy, Service Manager,
Fairehild Recording Equipment Corporation.

“With us Garrard has an outstanding record of per-
formance. We are gratified at how few complaints
there are from owners of Garrard Changers with
Fairchild Stereo Cartridges. Thal |s due to Garrard s

tracking characteristics.”

pi)
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For the best in Stereo. ..
Insist on a

4 4 >
c I'I AN G E R
The World's Finest!
Send for free Gorrord Comporotor Guide

Your Name - =
Address. _

Chty State _
Moil to Dept. GR- 19 ot oddress below.
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There's a Garrard for every high fidelity system...all engineered and wired for Stereo and Monaural records.

RCI21/0 'rnnz 301 4HF Modol L0
}/ uumm Storee hnnlcnlben B vramscristion
um mm mr-'
5)9 50 33250

GARRARD SALES CORPORATION, Dlvmon of Bnbsh industries Corporation, PORT WASHINGTON. N.Y.
Canadisn inquirias to Chas. W. Pointon, Ltd.. 66 Racine Road. Rexdale, Ontario
Tervitories other than U.S.A. and Canada to Gacrard Engineering & Mig. Co.. Ltd., Swindon. Wilts., England
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STEREO ON DISPLAY

in your city...

HIGH FIDELITY

SHOWS

with the newest and latest in stereo high fidelity
from leading high fidelity manufacturers

Don’t miss these public showings
of hi-fi equipment . . . from the
most economical units for the
budget - minded to spectacular
home music theaters . . . compare
and enjoy them all.

e Complete Stereo and Mono-
phonic High Fidelity Systems

o 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 September 11-12-13 Pfister Hotel

Rochester, New York September 25-26-27 Sheraton Hotel

Buffalo, New York October 30-31-Nov. 1 Statler Hotel

Seattle November 6-7-8 New Washington Hotel
Portland November 13-14-15 New Heathman Hotel
Philadelphia November 20-21-22 Benjamin Franklin Hotel

ADMISSION 75¢

RIGO ENTERPRISES, INC. 500 N. pearborn, Chicago 10, 111, |

4
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ride any improvements in amplifier distor-
tion. I believe, therefore, that it would be
very, very difficult to detect a change in
IM distortion from 0.5 to 0.1 per cent.

The foregoing should not be construed
to indicate that I believe that the industry
can rest here. Improvements are always
welcome even though we have reached a
surprising state of realism with our present
knowhow and equipment. A single atten-
dance at a live concert will demonstrate
that we still have considerable progress to
make.

An FM Tuning Indicator

Q. I have an FM tuner in which I wish
to incorporate a “Magic Eye” to indicate
the “on-carrier-center position”. My tuner
uses a discriminator circuit. Is it possible
to incorporate this feature? How can I
do so? N. Kotik, Elmhurst, N.Y.

A. Figure 1 shows a typical discrimi-
nator circuit with the necessary tuning eye
connections. The indicator employed is a
6AL7.

The major problem to be solved is
whether there is room on the chassis to
mount the tuning-eye bracket. If lack of
space prohibits mounting the bracket on
the chassis, the leads can be extended and
the tuning eye can be mounted in a con-
venient spot on the front panel of the
equipment cabinet.

This circuit will have some slight effect
on the discriminator’s alignment. It will
probably be too slight to notice; should
you have a great enough effect to cause
distortion and lopsided tuning, align the
secondary of the diseriminator coil for
minimum hiss, and align the primary of
that same coil for maximum hiss. The re-
ceiver should be tuned to a free spot on
the dial during the alignment process.

Loudspeaker Protection

Q. I have a 40 watt amplifier driving a
speaker whose marimum power-handling
capacity is only 12 watts. What size fuse
should I use in order to safeguard my
speaker system? The timpedance of the
speaker is 16 ohms. Michael 8. Favore,
Chicago, Il

A. From the formula W =I'R we can
easily determine the current taken by the

(Continned on page 12)

SECOND LIMITER DISCRIMINATOR

Fig. 1
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NEW SOUND EXCITEMENT FOR THE HI-FI STEREO AGE!

NEW

KAL udette

Compact for bookshelf
or table, this cabinet
of high impedance
port construction be-
comes a consolette
simply by attaching matching brass legs. Houses
a superb Lorenz 8” woofer, tweeter and cross-
over. Frequency response: 35-18,000 ¢ps. Imped-
ance: 8 ohms. Power rating: 18 watts peak.

Size: 11”7 x 23%” x 10”. Gross weight: 16 lbs.
Brown or Blond Leatherette ........ $49.50
Matching Brass Legs .....cccocvver... 595

Big performance in small space! Use singly
or pair for stereo. Completely finished on 4 sides
for use horizontally or vertically. Features
Lorenz 8” woofer with matched quality tweeter
and high pass er
30-18,000 ¢ps. Impedance: B ohmu Power raung
18 watts peak. Size: 11”7 x 233" x 10”, Gross
{vjelght h20 Ibs. ~

nfinished Bire!

(sanded, ready for finishing) ...... $57.50

Otled Walnut, Mahogany, Walnat, """ e g
5.95
New! Leydlotto

SENIOR

A superior system of
advanced audio engi-
neering and decorator
beauty. Infinite baffle
construction for *’big
system” performance. Complete with clegantly
proportioned 4” legs, Contains famous Lorenz
8” woofer and tweeter with high pass crossover.
Frequency response: 30-18,000 cps. Impedance:

ohms. Power rating: 20 watts peak.  Size:
22%” x 22%” x 10%”. Gross weight: 37 Ibs.

or the connoisseur with an ear

for true fidelity—and an eye
for true value! The Kingdom
Lorenz all-new OMEGA I is a
masterpiece of engineering skill
and rare decorator beauty —spe-
cially designed to be used in pairs
for stereo, or singly for brilliant
monaural.
Modern slimline cabinet com-
pletely finished on four sides for
use horizontally or vertically —
ideal for bookshelf, table top or
floor. Constructed of 1%" solid
lumber core with selected face
veneers of genuine African rib-
bon mahogany, American black
walnut and other choice woods.
Joints meticulously crafted for
air-tight stability.
Inside the OMEGA I is a bril-
liantly matched combination of
advanced Lorenz speakers: a full-
spectrum 12" woofer with two
quality tweeters and high pass
crossover. The “infinite baffle”
principle provides a thrilling real-
ism found only in the largest
most expensive systems.

¢ 18 to 18,000 cps e 16 ohms
e 40 watts peak o 27" x 14%” x
11%" e 46 lbs. o At any price,
you simply can’t buy better!

Unfinished Birch (sanded,
ready for finishing) ...$109.50
Oiled Walnut, Mahogany,

Never before, so many quality features in loud-
speakers—yet priced for the modest budget | Dual
cones for breathtakmg wide range performancel
Twin voice coils in 12” loudspeakera, with flex-
ible impedances of 4, 8 or 16 ohms, enabling you
to select the lmpedance you require! Non-
resonant cast aluminum girder constructed
frames! Fully tropicalized for finest operation
in any climate. For stereo or monaural—singly
or in matched pairs.

NEW! Lorenz S-1288

Value-packed basic 12” loud-
speaker of advanced design,
with dual cones and twin
voice coils. Choice of imped.
ances of 4, 8 or 16 ohms on
one speaker! ® 18 to 15,000
cps. ® Magnet assembly
weight: 61.5 ® 30 watts
peak. --$44.50

NEW' Lorenz S-1288 Il
lete system

of Lorenz S.1288 with twin
tweeters on rigid metal
bracket and high pass cross-
over. Dual cones and voice
coils with 4, 8 or 16 ohm im-
pedances. ® 18 to 18 000 cps.
® 35 watts peak. A * ter
in itself! .......... $67.

NEW! Lorenz S-888

Spacious sound with real
economy! Outstanding 87
speaker with dual cones and
high efficiency 8 ohm voice
coil. ® 30 to 14,500 cps.
18 watts peak. ® Magnet
assembly weight, 28.5 oz.

NEW! Lorenz S-388
Armored horn-type 214" tweeter
with plastic cone for 120-degree
high frequency sound dispersion.
. New ferrite magnet hermetically
sealed.

® 2,000 to 18,000 cps. ® 6.5 ohms. ® 2 watts
peak The perfect mate for Lorenz 12” or 8”7
speakers. ......ieiiieeiieieneneneiaien $8.50

HP-1 High Pass Crossover
Crosses over at 2,000 ¢ps. at rate
of 3 db per octave—feeds highs to
tweeters, lows to woofer. Extends
speaker system range to limit of

Satin Mahogany ..........ceeeennnn .
b 2o0r3
Blond or Walnut ................. ... 7450 | Walnut, Blond or Ebony 119.50 | 2udibility.For use with °§4'§';
"4 At High Fidelity Dealers Everywhere. FREE Catalog. Write Dept. A.

PRODUCTS, Ltd.

514 Broadway, New York 12, N. Y. WOrth 6-0800

Exclusive U. S. Distributors for Lorenz High Fldellty Loudspeakers
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WE THINK OUR MAGNETIC TAFE

WAS MEANT TO' BE PACKAGED
THIZ WAY ... AND HOW 1T |5

sonoramic

FERRODYNAMICS CORPORATION, LODL WL

LETTERS

The Case for Stereo Tapes

SIR:

In the frantic rush to get aboard the
stereo disc bandwagon, a sad and disastrous
thing is happening.

Your magazine, and others in the same
field, have stopped reviewing stereo tapes,
and of late refrained from any mention of
stereo tapes whatever. At the same time,
several prominent manufacturers have
stopped releasing them, they are no longer
advertised, and most dealers have stopped
stocking them. The general impression
would seem to be that recorded stereo tape
is a thing of the past and has been com-
pletely superseded by the stereo disc.

I say this is a sad thing because it comes
at a time when at long last some stereo
tapes* have appeared on the market which
in my opinion have reached for the first
time a degree of excellence in music repro-
duction which might be called perfection.

They have a wide frequency and dy-
namic range and set a new standard for
absence of noise and distortion. With the
fine music and performance on some of
these reels they bring a new and refreshing
sense of pleasure to the discriminating
listener which is unattainable by other
means. The dises of the same recordings
are superlative in their category, but it is
unnecessary to go into the technical reasons
why any good tape is better than the same
recording on a disc. Anyone who doesn’t
understand the whys and wherefores need
only make a listening comparison of tape
and disec versions of the same recording,
played on equally top-notch equipment, to
appreciate the tape’s superiority.

The disastrous part of this apparent
abandonment of the best thing that audio
has to offer is that there will be no reason
for even the best producers to go on mak-
ing stereo tapes if everyone continues to
discourage their sale. If this backward
step is successful, it will be not only dis-
aster to the industry, but to all diserim-
inating listeners.

What I want to know is, Why this evi-
dent conspiracy to eliminate stereo tape in
favor of the stereo disc?

There seems to be only one answer: the
comparative cheapness and ease of mass
production of the dise, a quick shot in the
arm for the industry, and the pursuit of the
fast buck. This is a shortsighted policy.

I think that this argument, based only
on the cheapness of the disc, is essentially
spurious. The fact that discs cost a little
less than half as much as tapes for their
running time tends to make the average
buyer less selective, with the result that
many records are discarded or forgotten
after being run a couple of times, while the
carefully selected tape finds a permanent
place in the library.

The disc starts to deteriorate with its
first playing; a well-cared-for tape lasts
indefinitely. The stereo disc inherits, often
in multiplied forin, all the ills of groove
reproduction, of which the stereo tape has
none.

Now for the comparative cost of disc and
tape equipment. In either case, there must
be duplicate amplifiers and speaker sys-
tems, which cost quite a bit of money.
These components have reached a stage of
development where they are not likely to
be much improved in the foreseeable fu-
ture. So there is nothing left to improve
but the original sound source or signal, and

* Produced by Everest, of Belock In-
strument Corp.

WWW. ammerdseasadioRhistery.com

it is false economy not to do so, for you
can’t get anything better out of an audio
system than that which you put into it.
When the cost of a good turntable, stereo
arm, and cartridge, plus a first-class stereo
preamplifier are added up, they probably
won’t cost much less than a good tape
player. None of the aforementioned items
is necessary if the tape player has its own
preamplifier, with balance and volume con-
trols, as most do. 1f a system whiech will
play both dises and tapes is wanted, then
the extra cost of a tape deck is well worth
while.

Of course, not all stereo tapes are good,
nor all stereo discs bad—far from it. But
I am only concerned with the best, which
T assume is the ohject of all true audio-
fans.

Naturally the lower priced components
and the cheaper mass-produced dises will
remain the financial mainstay of the in-
dustry, but is that the reason for this ap-
parent drive to put the stereo tape off the
market by giving it the silent treatment?

I believe there are plenty of people who
own stereo tape equipment who would buy
many more tapes if they could hear the
kind of sound I have been hearing lately,
and many more who would purchase tape
equipment if they could have the same
expérience and were assured of a continu-
ing supply of stereo tapes of such high
quality.

I am starting a campaign with the object
of establishing the stereo tape in its right-
ful position by acquainting the discrimi-
nating listening public with its vast supe-
riority, and thus encourage the manufac-
ture and distribution of a continuing flow
of tapes of the same high quality as some
of those now available.

This one-man effort is small. Is there
anyone interested in joining this crusade
for better music?

Audiofans of the World, arise! You have
nothing to lose but your rumbles, pops, and
scratches, plus a lot of irritating distortion.

ERNEST B. SCHOEDSACK,

370 Twentieth St.,

Santa Monica, California.
(We would like to add our comments on
this subject, and, perhaps, a refutation or
two, If anyone is interested, please turn to
page 18. Ep.)

Doppler Effect

SIk:

Browsing through your July issue, I was
pleased to see a letter from Mrs. Jane M.
Hall and an excellent technical article by
Virginia Rettinger, which seems to indi-
cate that ladies are now taking a serious
and welcome interest in the subject of
audio. (At our demonstration in the Royal
Festival Hall last May, out of ferty people
on the front row, no less than ten were
mémbers of the fair sex.)

Now although I agree with Virginia
Rettinger’s views on the value of avoiding
distortion by using two or more loudspeak-
ers, I do not think it is valid to attribute
such distortion to Doppler effect. In fact, 1
would say that Doppler has had no more
to do with loudspeaker distortion than I
have had to do with the Leaning Tower of
Pisa. T thought I had laid Doppler to rest
forever in my first little book on Loud-
speakers more than ten years ago, but no
doubt your authoress would be too young
to have read it.

Doppler effect is change of pitch due to
high speed—say half a semitone at 60

(Continued on page 10)
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« performance
« quality

MONAURAL-STEREO PREAMPLIFIER
KIT (Two Channel Mixer)

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

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

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

PROFESSIONAL STEREO-MONAURAL
AM-FM TUNER KIT

MODEL PT-1 $8995

The 10-tube FM circuit features AFC (automatic
frequency control) as well as AGC. An accurate
tuning meter operates on both AM and FM while
a 3-position switch selects meter functions without
disturbing sterco or monaural listening. Individ-
ual flywheel tuning on both AM and FM. FM
sensitivity is three microvolts for 30 db of quicting.
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 OCTOBER, 1959

STEREO EQUIPMENT CABINET KIT
MODEL SE-1 (center unit) $4 4995
1. Wi

MODEL SC-1 (speaker enclosure) $ 3895 each
Shpg. Wt

Superbly designed cabinetry to house your complete sterco system.
Delivered with pre-cut panels to fit Heathkit AM-FM tuner (PT-1).
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank
pancls also supplicd 10 cut out for any other equipment you may now
own. Adequate space also provided for tape deck. speakers. record
storage and amplitiers. Spcaker wings will hold Heathkit $S§-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

N\K E l}bskﬂary of Daystrom, Inc.

HIGH FIDELITY
RECORD CHANGER KIT

W MODEL RP-3 $6495

Turntable quality with fully automatic

features! A unique “turntable pause” allows

record to fall gently into place while turntable is stopped. The tone

arm cngages the motionless record. and a friction clutech assures

smooth start. Automatic speed sclector plays miaed 33's and 45

RPM records regardless of sequence. Four speeds available: 16, 331,

45 and 78 RPM. Changer complete with GE-VR-H cartridge with

diamond LP and sapphire 78 stylus, changer base, stvlus pressure
gauge and 45 RPM spindle. Shpg. Wt. 19 Ibs.

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

A real work horse packed with top quality
features. this hi-fi amplifier represents a
remarkable value at less than a dollar per
watt. Full audio output at maximum
damping is a true 55 watts from 20 CPS
10 20 ke with less than 27 towal harmonic  MODEL W7-M $5 495
distortion throughout the entire range.
Featuring famous ““bas-bal™ circuit, push-
pull EL34 tubes and new modern styling.
Shpg. Wi, 28 lbs.

WWW amerceanadioRistery com
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NOTE THESE OUTSTANDING SPECIFICATIONS: Power Output:
14 walls. Hi-Fi: 12 watls. Professional; 16 watls. Ulility. Power Response:
= 1db from 20 ¢ps 10 20 ke at 14 walls outout. Total Harmonic Distortion:
less than 2%. 30 cps 10 15 ke at 14 walls oulput. Intermodulation Distor.
tion: less than 1% at 16 walts output using 60 cps and 6 ke signal mixed 4:1
Hum and Noise: mag, phono input, 47 db below 14 watts; luner and crystal
phono, 63 db below 14 watts,

14-WATT HI-FI 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 amplificr into onc 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 nccessary for
precise blending of musical reproduction to your individual taste.
Clearly marked controls give you finger-tip command of bass and
treble *“boost™ and “‘cut™ action, switch selection of three separate
inputs, “*on-off” and volume control. A hum balance control is also
provided. The convenient ncon pilot light on the front panel 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™ cffect 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 inscris. Shpg. Wt. 15 |bs.

MODEL FM-4

are mcorporalcdlm (hls versaule'ms. ulllcul
}ected Jinpu! cach withlevelfcontr 3b [ apereco;
cat{hodn nollowerLoutputs Fuil] I'requency responne- ytai

V4Tdb] fr’q_E; 15]to}35/000{GRS o w.nrd
Eq

;IIOKDEL":I'FJ‘A‘ Mon:ohog-c ha'lltvacl record/play-
ack with fast torward and rewing
functions. Shpg. W1, 24 Ibs, 39995

MODEL TR-1AH: Half-frack monophonic and sterco
record /p|ayback wiith fast forvard s.l 4 995

and rewind luncllons
Shpg. Wt. 35 ib:

MODEL TR-1AQ: Quarfer-track monophonic and
stereo with record /playback fast lorward and rewind

1
Shoa- . 35 1bs, $149ss

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

Offering complete versatility, the model TR-1A scries tape recorders
enable you to plan your 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 playback 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 sclects all tape handling functions.
Each tapc preamplificr featurcs NARTB playback cqualization, scpa-
rate record and playback gain controls, cathode follower output.
mike or linc input, and two circuit boards for casy construction and
high stability. Complete instructions guide asscmbly.

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 special detector is incorporated and the
IF circuits are “broadbanded™ for low signal
distortion. Sensitivity and sclectivity arc excellent
and quict 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 Ibs.

$349s

{with cabinet)

-
HIGH FIDELITY FM TUNER KIT (FM-4)

The all new model FM-4 incorporates the latest
advancement jn circuit design. Features include
better than 2.5 microvolt sensitivity for 20 db
of quicting, automatic frequency control (afc)
with defcat switch, flywheel tuning and prewired, |
prealigned and pretested tuning unit. Prealigned
TF 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 rectificr. Shpg. Wt. 8 Ibs.

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

Idecal for sterco or monaural applications, this
12-watt power package features less than 2%
total harmonic distortion throughout the entire
audio range (30to 15,000 CPS) at full |2-watt
output. Use with prcamplifier modcls WA-P2
or SP-1 & 2. Taps for 4, 8 and.16 ohm speakers.
Shpeg. Wt. 13 1bs.
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CONTEMPORARY
Model CE-1B Birch
Model CE-1M Mahogany

CHAIRSIDE ENCLOSURE KIT
MODEL CE-1 $4.395 .och

Control your complete home hi-fi system right from
your casy chair with this handsome chairside en-
closure in cither traditional or contemporary mod-
cls. It is designed to house the Heathkit AM and
FM tuners (BC-1A and FM-3A) and thc WA-P2
preamplificr, 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 amplificrs de-
signed to operate with the WA-P2. The tilt-out
shelf can be installed on cither right or left side as
desired during the construction, and the lift-top
lid in front can also be rcversed. All parts are pre-
cut and predrilled for casy assembly. The con-
temporary cabinct is available in cither mahogany
or birch, and the traditional cabinet is available in
mahogany suitable for the finish of your choice.
All hardware supplicd. Shpg. Wt. 46 lbs.

* No Woodworking Experience
Required For Construction.

® All Parts Precut & Predrilled
For Ease of Assembly.

TRADITIONAL

* Maximum Overall Dimensions: Model CE-1T Mahogany

18" W.x 24" H. x 354" D.

IT'S EASY . .. IT'S FUN "BASIC RANGE'' HI-FI SPEAKER SYSTEM KIT

The modest cost of this basic speaker sys-
AND YOU SAVE UP TO ¥ tem makes it a spectacular buy for any
WITH DO-IT-YOURSELF HEATHKITS

hi-fi enthusiast. Uses an 8° mid-range
a compression- 2

Putling together your own Heathhit can be one of the most frogferrandiatcompress] LypGtyeaierito

exciting hobbies you ever enjoyed. Simple step-by-step in-

cover the frequency range of 50 to 12,600
structions and large piclorial diagrams show you where
every part goes. You can't possibly go wrong. No previous
eleclronic or kit building experience is required. You'll
learn a lot about your equipment as you build it, and, of
course, you will experience the pride and salisfaction of
having done it yourself.

:."“i%

DIAMOND STYLUS HI-FI
PICKUP CARTRIDGE

MODEL MF-1 $2696

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

““RANGE EXTENDING’' HI-Fl
SPEAKER SYSTEM KIT

The SS-1B employs a 15* woofer and super
tweeter to extend overall responsc 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.

SEND FOR FREE CATALOG

Describ!ng over 100 easy-to-build
kits in hi-fi, test, marine and ham
radio fields. Also contains com-
plete specifications ‘and sche-
matics.

AUDIO e OCTOBER, 1959

MODEL SS-2 $3995 .
Legs: No. 91-26 Shpg. Wt. 3 ib. $4.95

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
2510 20,000 CPS within +5db. Power
rating 50 watts. Cabinet is constructed
of 34" veneer-surfaced plywood in
either African mahogany or white
birch suitable for the finish of your
choice. All parts arc precut and pre-
drilled for casy assembly. Shpg. Wt
195 1bs.

CPS. Crossover circuit is built
in with balance contol. Im-
pedance is 16 ohms. Power rat-
ing 25 watts. Tweeter horn ro-
tates so that the speaker may
be used in either an upright or
horizontal position. Cabinet is
made of veneer-surfaced fur-
niture-grade plywood suitable
for light or dark finish. All wood
parts are precut and predrilled
for’ casy assembly. Shpg. Wt.
26 Ibs.

LEGATO HI-FI SPEAKER SYSTEM KIT

pioneer in
"‘do-it-yourself”’

[u]
electronics Please se

Enclosed find $.... ...
Please enclose postage

COMPANY - BENTON HARBOR 25, MICH.

[!@bsidiary of Daystrom, Inc.

nd the Free Heathkit catalog.

for parcel post—express
orders are shipped de-
livery charges collect.

AllpricesF.O.B. Benton  ddress

Harbor. Mich, A 20% de-
posit {s required on all
C.0.0. orders. Prices
subject 1o change with-

city & state

out notice.

QUANTITY ITEM

MODEL NO. PRICE
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NOW...the sound that

OUTMODES
CONVENTIONAL
STEREO

1007((°
STERED
WITH

EQUALIZED SOUND

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.

SE-55

SE-50
Harmony Stereo Speakers
117 x %" x 3I%”"

K-601

The Hideaway Bass
StereoRamic Record Player

16%2" x 164" x 5\4"

For more information of TrioPhonic Stereo write for FREE booklet, Dept. AUD
WEATHERS INDUSTRIES, 66 E. Gloucester Pike, Barrington, N.J.

Division af Advance Industries, Inc.
Export: Joseph Plosencio, Inc,, 401 Broodway, New York 13, N. Y.
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LETTERS

(from page 6)

w.p.h—and such a velocity is never
reached iu speaker-cone movement. Mrs.
Rettinger cites an extreme case at 40 cps
where deflection in an 8-in. cone would be
0.58 in. (Heaven help it!) But this rep-
resents a speed of not more than 3 m.p.h.
so any Doppler effect can be ruled out.
Furthermore, violinists prove that wob-
bling the piteh above and below a well
chosen centre note does not cause distor-
tion ; it warms up the tone.

The intermodulation distortion to which
the authoress rightly draws attention is due
to non-linearity in cone movement at low
frequencies, which is actually a form of
overloading, and is usually most readily
produced and heard on lond organ pas-
sages. Avoid non-linearity and you avoid
the distortion at all frequencies.

And so once again let us say goodbye to
dear old Doppler—may he rest in peace!

G. A. Briaes, Managing Director,
Wharfedale Wireless Works, Ltd.,
Idle-Bradford, Yorks., England,

Damping Materials

SIr:

In the article by Huff on damping ma-
terials in the August issue, a number of
peculiar results were obtained which run
counter to accepted theory and practice in
acousties and transdueer work. Perhaps
the author could help by explaining:

1. How sound output outside the cabinet
can be inereased, and up to 15,000 eps, by
decreasing the sound pressure inside the
cabinet.

2. Why sound at high frequencies, 1000 to
15,000 cps, inside the cabinet, affects ex-
ternal radiation when even very thin walls
constitute solid barriers to high-frequeney
sound.

3. How does the 15,000 cps sound get in-
side the cabinet? The author's speaker
generates high frequencies in tweeters
mounted in front of the woofer cone.

4. How the author's test data checks with
data from acoustical materials testing
laboratories whose business it is to evaluate
sound absorption of materials,

Also, the tired old canard about “the
speaker being the weakest link” now needs
to be proved or laid to rest. The vast
difference in sound quality of different
records convinces us that the speaker can
now shed its old-time inferiority eomplex.

Puiue B. WiLLiavs, Chief Engineer,
Jensen Manufacturing Co.,

6601 8. Laramie Ave.,

Chicago 38, 111

Stolen Tape Recorder

Sir:

While I was away on a vacation, a thief
cuntered my apartment and stole my Ampex
600 tape recorder, Serial No. 51-1324, Any-
one who might come in contact with this
wachine is requested to communieate with
me. I will pay an ample reward for any
information leading to the recovery of the
machine.

R. G. CHAPLICK,
10001 MecKinney Ave.,
Silver Spring, Marylaund.
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AUD
jusive'national distributors of TELEFUN
and TELEFUNIEN professional st

latest developmqr{ts- in the professional recording

. v |
< WSo AND M251 CONBENSER MIC

exploded view

The most odvanced
stereophonic

tope recording console
ovoiloble todoy.

meter panel optional
not shown

POWER SUPPLY: 115 Volts, 60 Cycle. 350 watts, @ SPEED: These two microphones are of the most recent design and are built to specifications
gl/z and é%OI:EIANE %Tl‘sl?:m:i“lengR;:,NLé fn%i:: ?LZ more rigorous than those of older models. The M250 has omnidirectional and cardioid
ec. ® : 142 i idi i ioi i -ei

s o BEMINGINGTIME 3408 112 1L tin 8 STOE | e P e N e win 5 wn naiduat requency o
PING-TIME FROM FULL SPEED REWIND: 4 Sec. ® SPOOLS: . P y :
10'2” NARTB, 1000M CCIR, RMA reels. @ WOW AND FLUT FREQUENCY RESPONSE: 30 CPS—20 KCS e SENSITIVITY: At 1 KC 1.2mv ubar at an

T’Eg ocll’s'gzifl{’;‘&'&;g;ggfﬂ;{;;‘in1a5m';§ﬁe°'~ga°r.’°: impedance of 200 ohms e POWER CONNECTOR: Standard American flat-pin receptacle

Stereo, full track, half track: all zre plug-in assemblies and ® OUTPUT CONNECTOR: Cannon Type UA.

may be changed within 30 secs. ® Built-in time-counter. e
Tape-cutting mechanism and splicing bar. e All functions M250. . 5340-00 M251 5355'00
controlled by push-buttons and relays.

Complete service facilities are maintained at New York.
Complete studios may be designed and supplied to vour specifications. For further information and free illustrated brochure,

please write to: AUDIO FIDELITY PROFESSIONAL PRODUCTS, INC.
770 Eteventh Avenue, New York 19, New York e Ptaza 7-2344
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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

:é.a; (you guessed it) Lake Placid, New
ork.

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

RADIO MAGAZINES, INC., Dept, K99

P.O.Box 629, Mineola, New Yark

Enclosed is my remittance of |
plense send me ... .. ... coples of
PLACID EATING & £3.55 each,

(Mo C.0.0., all books sent postpaid in U.5A. and possessions,
Canada, and Mexico. Add 502 {or Foreign orders, )

NAME _
Iy _ —

12

—— ADDRESS _
IONE

You
Say
AUDIO

Is
Publishing
A
Cookbook ?

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 & 2-pound fish. Split open down
back and rinse well. Remove backbone and rub jnside 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 % cup
of white wine, Bake 25 to 30 minutes in moderate oven, 350
degrees. Baste frequently. Gamish with panley and lemon
and serve with plain boiled potatoes.

ADIRONDACK APPLE PIE
3 thaps. white com syrup

€. suga
¢ 6 to 8 art apples, thinly
sliced

1
2 . sifted flour
% up. grated nutmeg
% <. orange juice
WA c. melted butter
Mix together the sugar, flour, nutmeg, orange juice, com
syrup and melted butter, Add the sliced apples and mix thorough-
Iy. Butter a pic pan heavily before putting in your pastry. Fill the
pie shell with the apple mixture and make pasay strips for the
top which should be dipped in melted butter before putting on
the pic. Bake in 400 degree oven for 15 minutes: reduce hest to
250 degrees and hake 35 to 40 minutes longer.

paury

This colorful book, plastic bound for easy
handling, will contribute many wonder-
ful adventures in food for everyone in
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.

STATE —
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COMING HI-FI SHOWS

Oct. 5-10—New York, High Fidelity Music
Show, New York Trade Show Building.
Presented by the Institute of High Fidel-
ity Manufacturers with “Decorate your
home with music” as the theme (IHFM)

Oct. 5-9—New York, Audio Engineering
Society Convention and Professional
Equigment Exhibit, Hotel New Yorker.
(4ES)

Oct. 15-18—Kansas City, Mo., Hotel Bel-
lerive. (Hi-Fi Music Guild of Greater
Kansas City)

Oct. 16~-18—Detroit, Statler Hotel. (RIGO)

Oct. 28-31—Toronto, Ont., Canada, Park
Plaza Hotel. (Dominion High Fidelity
Association)

Oct. 30-Nov. 1—Buffalo, N. Y., Statler
Hotel. (Rigo)

Nov. 6-8—Seattle, Wash., New Washing-
ton Hotel. (Rigo)

Nov. 13-15—Portland, Ore., New Heath-
man Hotel. (Rigo)

Nov. 20-22—Philadelphia, Pa., Benjamin
Franklin Hotel. (Rigo)

Dec. 4-6—Minneapolis, Minn., Hotel Leam-
ington. (Audio Div., Paul Bunyan Chap-
ter, ERA)

AUDIOCLINIC

(from page 4)

speaker at 12 watts. We find that the cur-
rent is just under 0.9 ampere. However,
there are complicating aspects to this prob-
lem. The power pulses which damage loud-
speakers are of extremely short duration.
This time interval js usually much too
short to blow the fuse. Bear in mind that
there is a thermal delay in fuses; they
cannot blow until they are heated suffi-
ciently to melt their elements, and this
takes a measureable amount of time. What
is needed is a fuse whose value is somewhat
below that calculated from application of
the above formula. In this case a 0.75 am-
pere fuse, or even a 0.6 ampere fuse may
be tried. Along with this precaution you
should use a fast-acting instrument fuse.
Should you use this type of fuse it may
be necessary to increase the current rating
used since such a fuse has a considerably
shorter thermal delay. If you use an in-
strument fuse be sure to obtain the correct
holder for it. It is somewhat longer than
the standard type seen on most high fidelity
equipment.

Bypassing the Output Wattages

Q. I have noticed that in the output
stages of amplifiers there are sometimes
individual cathode resistors and sometimes
a single resistor. In the latter cases, the
common resistor is sometimes bypassed
with a capacitor, and sometimes not. What
are the relative merits and drawbacks of
bypassing the output tubes? John Kelly,
Chicago, Il

A. The controversy over the merits and
demerits of common versus separate cath-
ode resistors in output stages, and whether
these elements should or should not be by-
passed has gone on for some time and has
not yet been resolved. The answer seems
to depend upon the actual characteristics
of a particular piece of equipment or cir-
cuitry in which the resistors are to be used.
The differences are slight indeed. E
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»  Low Impedance ———————
Shielded Power Supply Lines \z‘a%les

Cobles Antenna Rote Caobles Special Sound C
3 — 4370
T 5 gf | ——r- :
%\% — —— . Waehere

Coll System Cobles

Industrial L1\ L[.
RG/U Transmissi

Plastic Microphone Cables

g Intercom Cables
— ]
=
PA System Cobles Tes! Prod Wires

Shielded Interconnecting Communig/l'flv
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FOUR-TRACK POINTERS

OUR-TRACK STEKEO is here! So the ads
wonld put it, but I can go further and
be more specific.

Quarter-track (to use the alternative
term) has bowled me over in person, after
a summer's worth of direct experience with
it. I have so much to say on various aspects
of this subject that I'm sort of sputtering,
right now, and will have to spread myself
out over several issues.

I haven't had such a profitable time try-
ing out a new home sound development
since LP came in, or maybe since stereo
tape. (Stereo disc was too hectic to be en-
joyable, most of the time.) I'm sold on
quarter-track, for a great many varied and
interesting purposes not including (of
course) strictly professional work, where
it is pointless, but definitely reaching out
into all aspects of home hi-fi, semi-pro-
fessional, and specialized recording and on
into a batch of newly practical types of
recording that are going to open up soon,
thanks to this sudden availability of low-
cost, relatively simple two-channel tape.
(Four-track, two channels each way.)

Pending further discussion, here are my
major conclusions, in a cartridge shell.

1. I am astonished at what four-track
can do already, so soon after its official
launching. I am impressed at its reliability,
its lack of serious bugs. For example, its
excellent performance in respect to cross-
talk between channels—there simply is
none—and the easy accuracy of its chan-
nel tracking, or the already strikingly low
background noise level attainable. Sece
Tandberg, below.

2. I am highly pleased at four-track
sound quality, to date, but I'm especially
and deeply impressed by what can now be
done at the crucial speed of 33 ips.

Arguments rage—I had to try for my-
self. I deliberately did most of my four-
track recording work at this speed, to find
cut what its virtues and faults might be in
strenuons practice. For most intentions, I
find that 33 ips can do me so well that
the higher speed of 7% ips is mainly use-
ful as a sort of margin-of-safety extra.
I honestly can’t tell the two apart, as I
play back the tapes I made. There are dif-
ferences, measurable ones, but they most
certainly do not jump at you in the listen-
ing.

%, Extrapolating for likely improvement
—remember the LP after one yeart—I
can't help but suspect that 3% ips is on
the way to becoming the standard hi fi
speed, replacing 7% ips as that speed in
turn replaced 15 ips. My remarks of July
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seem to have been confirmed, so far, by my
own experience to date.

4. A startling change of attitude on my
part was one unexpected result of all this
experimenting. I suspect that—far from the
common expectation — two-channel home-
style recording is going to be the biggest
boon to home recording, and to various
semi-professional types of recording, since
tape itself came in.

Even as late as last spring I probably
would have scoffed at home two-track as a
waste of energy—but I was going to try
it anyhow, if only to learn how to make
stereo recordings myself. It turned out to
be more than merely feasible. I quickly
found that two mikes, two channels, two
speakers, make good recording, entertain-
ing, intelligible, lively effects, much more
sure fire than with standard mono record-
ing. It's a cinch and you can’t go wrong!
Almost anywhere you put your two mikes
is OK, so long as they aren’'t right to-
gether in one spot. There are a million
tricks to play, a thousand ways to exploit
the “twoness” of those two mikes. Prac-
tically everything goes and literal realism
is the last thing that matters.

And don’t forget that you can record
“binaural” for earphones, with close-to-
gether mikes, and produce an uncanny
recorded realism out of the most ordinary
sounds. Ampex is definitely on the right
track with its present ads for home ear-
phone listening (though I am against ear-
phones for true sterco recordings—that
doesn’t work at all). Make your own *bi-
naural” and see what I mean. It’s terrific.

As for the great schism of the moment,
reel-to-reel quarter-track vs.  cartridge
(magazine) tape, my recent experience
with both types leads me to think it likely
both kinds will survive and grow, aided
of course by relentless promotion in each
camp.

The thing is, that the two systems are
more than just mechanically different.
They have inherently different appeals,
are useful to such utterly different groups
of potential buyers, that there will un-
doubtedly be a place for both in the coming
scheme of htings. More on this subject in
connection with the RCA Victor tape car-
tridge machine, which I've been using
lately. But I should point out right here
that a similar earlier rivalry, between 33
and 45, ended up with both systems in use
and for similar reasons—not only the pres-
sure of promotion, but the fact that there
was a different need for each, in different
areas.

There’s a need for reel-to-reel tape, and
there’s also a big field for sheer pushbutton
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tape operation. Wasn’t it Kodak that said,
you push the button and we do the rest?
Well, more or less. It was a good idea and
it still is, practically speaking.

TANDBERG MODEL 500

I tried out two utterly unlike four-track
recorders last summer, each representative
of a particular approach and way of think-
ing, the two differing in a great deal more
than the fact that one was reel-to-reel and
the other a cartridge machine. My main
work was done on the Tandberg 500, latest
modification of that well-known Norwegian
line, and I owe first consideration to Tand-
berg, too, since I've kept it waiting longest.
I'll get to the RCA Vietor SCP-2 tape car-
tridge recorder shortly.

The Tandberg 500 is a compact, complex,
ingenious, high-quality four-track recorder
that plays stereo, and will record on two
tracks as well via an added (separate)
preamplifier-control unit for the second
track, which I used. The machine is small,
but heavy—and no wonder, considering the
fabulous amount of gear crammed inside
its little frame. It has a single built-in
monitor speaker that will play either chan-
nel; but stereo playback is via external
speakers. Two small power amplifiers of a
few watts are included, good enough to
drive a set of speakers in a small room
or for monitor playback. A cathode fol-
lower dual output (via a rear switch, added
for the American market) allows playback
via your own amplifiers and speakers—the
main intent of the machine in view of its
high quality performance. This approach
is not unlike that of the semi-pro Ampex
€00 line (though the Ampex has no speaker
at all and uses three heads, to Tandberg's
two-head arrangement) and in both the
reasoning is good: for optimum results at
the various given speeds, it is best to con-
centrate on the recording itself and on the
basic playback, minus built-in power am-
plifiers and speakers—which inevitably
must be compromised for space. You pro-
vide your own playback equipment, of the
properly large and uncompromised sort
that will accommodate the tape machine’s
sound quality.

This, obviously, is the only approach
for the man who wants to get the best he
can out of a given type of recording, from
the tape recorder itself and in the play-
back system that is used with it. The
Tandberg’s built-in monitor speaker is fine
for field checking, on the spot, and two
small portable speakers will give you ade-
quate stereo effect, if you need a stereo
field check as well. For hi-fi playback you
use your regular home stereo equipment.

I do have some reservations in detail
concerning this Tandberg 500, which is in
some ways an interim adaptation to the
new four-track stereo needs and suffers
from a consequent clumsiness in operation.
I know all about these minor troubles—
from vivid experience. But for this very
reason, let me first praise its basic ability
in the very highest terms I can.

This Tandberg 500 turns out really
amazing recordings. I have not yet stopped
marvelling at the clarity, naturalness and,
above all, the astonishing quietness (low
background noise) of its tapes—I still
can't believe they're true. Granted that,
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and Mono Hi-Fi...the experts say
your best buy is

70W Stereo Power Amplifier HF87
28W Stereo Power Amplifier HF86
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Over 1 MILLION EICO instruments in use throughout the world.
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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)
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for high-hearing ears, there is a very
slight frequency limitation at the top in
the 33 ips speed; but I still think that
most of the tapes I made in this fashion—
four-track, 3% ips, two hours of stereo
per normal roll—could not be distinguished
by most musical listeners from top-quality
full-track professional work.

This goes beyond the mere specs, though
they look pretty goood. As we all know,
there are spees and specs. Flat within this
or that tolerance or snch-and-such fre-
quency range, distortion at thus-and-so
percentage, and so on. With all due defer-
ence to the industry’s measuring instru-
ments and to its official standards, I still
prefer to cross my fingers until I've put
my good ears to work. Whatever the specs,
my ears say immediately that the Tand-
berg sound is just plain extraordinary,
that the low quarter-track noise level (and
consequently wide dynamie range) is fabu-
lous—and this is a erueial factor in four-
track recording, as we all know.

Crickets and Cowboys

The biggest complaint about the change
to quarter-track has been the increased
likelihood of a less favorable signal-to-noise
figure, the likelihood of objectionable hiss
and noise in the background. I've heard
that very thing in other quarter-track tape
and I would have been pretty disturbed,
too, if it hadn’t been for my experience
with Tandberg. A half minute of listen:
ing to a Tandberg tape will convinee any-
body that it can be done, the really noise-
less quarter-track recording, though how
it is done is more than I know.

In this respect it was particularly de-
lightful, for me, to do most of my record-
ing in a large outdoor tent in Tennessee
where the musical rehearsals and concerts
took place. The background noise in that
location varied from annoying to just
plain charming! There were crickets and
birds galore, for one thing, and little
children playing cowboys and Indians in
a nearby house. (Got’im! You're dead!
Pow-pow, bang-bang, right in the middle
of a Debussy string quartet). Also dogs
and, several times, dog fights in the midst
of the audience. A half-hour chime broke
in periodically from a nearby tower and
trucks rolled by in the distance, people
talked faintly, a block or so away. Then
there were the thunderstorms and the roar
of rain on the canvas roof—one cloudburst
completely drowned out a full orchestra
except for the single triangle, which could
be leard, ting, faintly over the noise.

The Tandberg picked up every detail—
every detail—down to the last cricket. The
low-level sounds that came through on some
of my tapes are absolutely fascinating, as
well as impressive. If you can hear birds,
crickets, distant people, rustling clothing,
faint ticks as music stands are rattled, tiny
coughs and whisperings, all without any
audible hum or background noise, if the
normal volume of the playing orchestra
follows upon these faint sounds and prac-
tically knocks you flat—then you know
that you have a fine signal-to-noise ratio!
I still can't get over it, and I give all the
credit to Tandberg, for it takes high
quality over-all design to come out with
that sort of performance. (It also takes a
fine playback system, which I had—but
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that’ll have to wait. It was a Fisher 400
system that did it for me first, stereo pre-
amp and stereo main amplifier, hooked up
to AR-3's.)

Ceramics

There's more to this tale of perfection.
I made many of my tapes via a pair of
ceramic mikes, of a new type, furnished
by Tandberg with its recorder. They in
themselves were so good that I kept think-
ing, “there must be something wrong here,”
but there wasn’t. Yes, I can tell their sound
from that of a high-quality professional
mike. There is a difference. But it isn’t
great and few people have the ears to
notice it. Other ceramics I have tried are
variously harsh, strained, tinny, peaky,
limited in frequency range at the top. Not
these little feather-weight jobs, which go
'way up, are smooth and peak-free. (I sus-
pect a bit of bass is sacrificed to give a
higher top, which is OK with me and better
than the other way around.)

They're indestructible into the bargain,
these ceramics—I've practically played
pingpong with them by accident on several
occasions. They bounce quite nicely. And
they’ll do just about amy job of quality
recording the fussy home user is likely to
want. The little things are circular, hardly
bigger than a half dollar, sealed in white
plastic with holes in front and a piece of
green felt on the flat back for cushioning
on tables. I held them in my hands, a lot
of the time, or taped them to the mike
stands with freezer tape. They're that
light. I'm not ashamed to use these mikes,
at 3% ips four-track, for tapes that will
end up on the air, and with no explanations
necessary. (They'll be copied on a full-
track Ampex 350, mono.) Few FM listen-
ers—nobobdy on AM—will hear any sort
of gonic deficiency.

(Now don’t misunderstand this, you pro-
fessional men. I'm not claiming that this
quarter-track 3% ips sound is techmically
the equal of professional recording at the
customary higher speeds and wider tracks,
nor that the ceramic mikes are a match
for professional d s of co
usage. What is important to get straight,
I think, is that the differences are for most
ears 8o minute in view of the over-all sound
quality from this equipment that its per-
formanece must be rated as extraordinary,
and the sound itself rated well within the
top area of quality for home performance.)

I should remark at this point that I am
taking the Tandberg as a representative of
its type, four-track reel-to-reel, and so far
I have tried no other. Perhaps other com-
peting machines can produce this sort of
quality quarter-track sound. I suspect Am-
pex can do it (and with a wider frequency
range on 3% ips, due to the ultra-narrow
Ampex head gap); and, I suspect, the new
Noreleco from Philips in Holland ecan
probably match Tandberg in essentials—
it has a slightly smaller gap, too, for a few
more highs at the very top. Other reel-to-
reel four-track machines should offer simi-
lar new values. What I must make clear is
that here is at least one machine that es-
tablishes a standard which is unmistake-
ably high enough to pin down four-track
quality—this high or higher.

(Continued on page 103)
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- FILLS THFE 20-30w
HI-FI POWER GAP/

General Electric’s new 7355 answers a hi-fi, stereo need that

is felt sharply—for low-distortion power in the 20 to 30

watts range. Fast-selling “middle of the line” instruments
require this output. Two 7355’s provide it, with these
advantages to the designer: (1) tube and circuit costs are
economical. (2) Tube size is right—only 3” high seated.

(3) The tube quality is there—same 5-ply plate construction
as the premium-performance G-E 6L6-GC. See ratings, at right,
for power that is hand-tailored for mediumsize hi-fi with
superior tone! Further information about new Type 7355

available from any General Electric tube office below.

200 Main Ave., Clifton, N. J. 3800 N. Milwaukee Ave. 11840 W. Olympic Blvd.
(In Clifton) GRegory 3-6387 Chicago 41, Illinois Los Angeles 64, Calif.
(In New York City) SPring 7-1600 Phones: GRanite 9-7765
Wilsconsin 7-4065, 6, 7, 8 BRadshaw 2-8566

BEAM POWER
PENTODE

Max plate dissipation 18 w
Max screen dissipation, continuous 25 w

Max screen dissipation, peaks of
speech and music | 5w

Power output for two tubes p-p
Class AB; under following

conditions: 20 w to voice
E, =300 v coil, with only
E.=250 v 1.8% distortion
E,=-21v without feedback
R, =4000 ohms
» » .,

\
In addition to 5 power tubes that cover a wide
output range, G.E. makes available these 4 high-
quality types for other hi-fi, stereo applications:

5AR4 Rectifier tube
6CA4 Rectifier tube
7025 Low-noise twin triode

for pre-amplifier use
7247 Utility low-noise dou-

ble triode with dis-
similar sections

Progress [s Ovr Most Important Prodlvct

GENERAL &3

ELECTRIC

2-211.103
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EDITOR'S REVIEW

THE OUTLOOK FOR TAPE

N INTERESTING LETTER from movie old-timer
A Ernest B. Schoedsack appears in the LETTERs

column on page 6 of this issue. He accuses Aupio
—and other magazines as well—of conducting a cam-
paign to discourage all interest in tape, tape recording,
recorded tape, and everything pertaining to tape re-
production. Since this wasn’t a form letter, we can
ouly believe that Mr. Schoedsack has not followed our
columns closely over the past few months. Qur Targ
GUIDE section—started only last May—is well re-
ceived, and is devoted entirely to tape.

To the charges that we have failed to review stereo
tapes regularly we must admit we are guilty. On the
other hand, Mr. S. will have to admit that with the
introduction of the stereo disc there was a consider-
able reduction of interest in tape, since stereo tape was
so much more costly than the newer and—Ilet us admit
it—easier-to-handle disc. However, a step forward in
one field may inaugurate new developments in another
in order for them to keep in step. Granted that 7ls-ips
tape is better than dises when played on a good ma-
chine—and we believe everyone will agree to that—
few people are going to pay two or three times as
much for tape as for dises, even though they all know
that tape is better.

We do think that the recorded tape people did us an
injustice in their pricing. Full 1200-foot reels of tape
recorded monophonically on two tracks were put on
the market at an average cost of about $7.95, with a
playing time of one hour. The same 1200 feet of tape
could provide only one-half hour of playing time with
two-track stereo, and while we realize that there is
more trouble in making the original recording and
possibly in the duplicating process, we do not believe
that a stereo tape 1200 feet long should cost around
$14.95. Instead of a two-to-one price difference for
stereo over mono, we were faced with almost four
times the price, based on the playing time. For this
reason, we believe that the recorded tape manufac-
turers priced themselves out of the market and that
they have only themselves to blame for the slump that
was caused.

Now, of course, the tape people have come up with
the four-track machines, and anyone who has heard
one of the later models at 714 ips will agree that the
quality compares with even the more recent 7l4-ips
two-track machines, and easily with older machines
at 15 ips. If it is low price that the public wants—and
we do not believe that price is entirely the governing
factor—they can always go to the 334-ips four-track
tapes, and price differentials between tape and dise
have almost begun to favor the tape.

There is a lot of talk about how good the 334-ips
tape is, and that it is ‘‘just as good’’ as 7l%5. Most
certainly there have been improvements in the ma-
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chines, both in respeet to the mechanisms and in head
construction, but we so often have to remind ourselves
of what real high-quality reproduction sounds like.
The LP microgroove record was a great improvement
over the shellac 78’s, but it was not entirely because
the speed was lowered and the groove made smaller.
The geometry of groove wvs. speed favors the LP
slightly, but as we have said before—and probably
will again—keep at least one of Ewing Nunn’s 78-
microgroove Audiophile records around the house Just
50 you can keep your feet on the ground as far as
reproduction quality goes. There is as much difference
between a 78 microgroove and an LP as there is be-
tween good I'M reception and average AM reception
—and by average we mean on the ordinary super-
heterodyne AM receiver, since it is not the transmitter
that limits the frequency range but the narrow-band
receiver.

After we were thoroughly conditioned by the jump
from 78 to 33 LP, it began to be suggested that we
could make the stylus still smaller and reduce the
speed to 1624 without any change in quality. 1t may
be so, theoretically, but we have not yet seen it in
practice, and while the 16 did make a short introdue-
tion a year or so ago, where is it now?

It is a human failing that one can become accus-
tomed to a slight degradation in quality, and once
accustomed to it we adopt a new standard. Another
slight degradation comes along, and we become ac-
customed to that one, and reduce our standard just a
little bit more. If this continues for awhile, we finally
accustom ourselves to really poor reproduction, which
is why we suggest setting up our own standard—even
though it be as simple as just one 78-microgroove dise,
or for the tape people (if your machine will do 15 ips)
a good 15-ips original tape or a close copy of an
original. As a matter of fact, it would seem likely that
some of the recorded-tape companies could make a
few extra dollars by providing top-quality 15-ips tapes
for those who are willing to pay a little more just to
have such a standard.

We hope that Mr. Schoedsack won’t become too dis-
couraged to the point where he stops looking for good
tapes. We believe firmly that tape will come back,
stronger than ever—if we admit that it ever went
away, which we don’t. The entire high-fidelity in-
dustry is based on quality of reproduction, not upon
how fancy or how shiny the cabinet is. We think the
claim for the smallest stereo ‘‘hi-fi’’ is nothing short
of ludicrous. Not that everyone will insist upon the
highest quality, but there are plenty who will, and
who are willing to pay for it. Those of us who have a
deep interest in audio must continue to demand
quality, even if we have to eat a little less (which
would probably be good for us anyway). It won’t be
cheap, necessarily, but it can be good.
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Shown is PICKERING's Collectors' Ensemble, Model 360E with 3 styli for stereo- mrcrogroove-ns

30 32 M ¥

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
love 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*.

W

COLLECTORS’ SERIES

Totally new and umque to high 'ldellty is the “Collectors’ Ensemble’’
complete quality “’pickup-package’’ for reproduction of all records-s(ereo
—microgroove—78’s.

Model 380E—Collectors’ Ensemble, includes the Stanton Sterec 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 ............ceiniiaiiiiieiias $34.50
Model 380C—Includes Stanton Stereo FLUXVALVE with D3807C “V-GUARD”
%PICKERING — for more than a decade — stylus for 3Uto-Changer arms ... ....cuvrriurrooreroronaonancens $29.85

the world’s most experienced manufacturer

of high fidelity pickups ... suppller to the
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 revolunonary 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 Sterec FLUXVALVE Pickup now . ....... $26.40

a a
Model 371C Mk Il Stanton Stereo FLUXVALVE Pickup now ........ $24.00
Model 196 Mk (1 UNIPOISE Arm with integrated Stanton Stereo FLUXVALVE
PiCKUP MOW . ... .. tiinanrinnanreonneenionaanssonsnsannns $49.50
*PICKERING AUTOMATED CRAFTSMANSHIP

PICKERING & CO., INC., PLAINVIEW, NEW YORK FLUXVALVE. **V.GUARD:* **T-GUARD:* UNIPOisE.rac @
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NEW EXPERIMENT IN TELEPHONY
It could speed up “‘dialing.” Bell Laboratories

people created it—and now it's being tested.

The telephone you see above embodies an important
new concept. It “dials” by means of push buttons—
promises more convenient telephoning. Bell System en-
gineers are currently testing it for public reaction. Bell
Telephone Laboratories developed it.

The Laboratories’ invention of the transistor makes
it possible. For the transistor permits a new kind of
calling signal generator, mounted within the instrument.

To insure ease of operation, psychologists studied
human reactions to various finger pressures and sizes
and arrangements of buttons. All factors affecting speed
and accuracy were thoroughly evaluated. Electrical and
mechanical engineers brought together the human and
physical factors, created a practical piece of apparatus.
Industrial designers worked out the functional shape.

The new instrument sends a ecalling signal quite
ditferent from that of your present telephone. This poses a
problem. Complex automatic switching must he changed
to handle the new signals as well as the old ones.
Switching engineers must devise wavs to make this change
in thousands of central oflices —economically.

Most of the challenges have been met. Final judg-
ment on this new concept depends on the outcome
of field tests. Meanwhile, Bell Laboratories continues
in its task of originating and developing devices to
improve your Bell System telephone service.

né BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT
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FM Commercial Eliminator for
Fringe Areas

RONALD L. IVES*

Many FM stations are still simplexing background music programs with
20 k-c beep tones to kill announcements on their subscribers’ leased
sets. Here is a device which will work as an adjunct to any set.

ANY OF OUR FM stations broadecast

a 20-ke “beep” signal along with

commercials and pleas for sub-
scriptions, so that receivers with se-
lective relays emit only instrumental
musie, and are silent during chin musie.
As the commercials become more long-
winded and offensive, their elimination
becomes increasingly desirable.

Relatively simple circuits for elimi-
nating commercials from the stations
that broadecast “beep” signals have been
published one by Stoner!, being typieal
of the more practical. This type of cir-
cuit works very well in strong and mod-
erate signal areas, for which it is de-
signed, but is somewhat undependable
in fringe areas, where signals tend to
be weak.

Several highly sensitive selective am-
plifier-relay combinations are eom-
mercially available at relatively high
cost, most of them using either com-
plicated L-C' filter combinations, or
twin-T feedback amplifiers. Tests with
several of these showed that, in addi-
tion to high cost and power consump-
tion, they were too selective, so that they
needed continual readjustment to fol-
low the minor variations in the ‘beep”
frequeney put out by the FM station.
Needed, for this application, was a se-
lective amplifier capable of operating a
relay when the input was about 50 mv
at 20 ke +1 ke.

After some computation and experi-
mentation, the amplifier of Fig. 1 was
developed. This uses only two dual
triodes, and develops an output of 55
volts negative with an input of only
40 mv fromn 19 to 21 ke. All parts are
standard “over the counter” items, and
construction is simple and straightfor-
ward. So that both speaker interruption,
by use of a relay, and biasing off of the
first a. f. tube could be used, as desired,
dual outputs are provided on this
chassis, which is considerably larger

* 2075 Harvard St., Ralo Alto, Calif.
1 Stoner, D. L. “How to beep out M
commercials”, Pop. Electron. March, 1957.
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only a bias output (here - 55 volts) is
desired, output is taken from A-A, and
Ve can either be omitted or used for
something else. If relay operation is de-
sired, the bias voltage developed across
the output of the rectifier is applied to
the grid of V,,, effectively cutting it off,
and opening the contacts across B-B as
the relay armature is released due to
no plate current in the relay coil.

In some instances, the input resistor,
here evaluated at 220 k ohms, can be in-
creased considerably, reducing the load-
ing effect of the amplifier on the FM
detector. Increasing the resistance from
220 k ohms to 1 megohm reduces the
sensitivity of the amplifier from 40 milli-
volts for full output to 55 millivolts for
full output.

Power-supply requirement is approxi-
mately 6.3 volts at 0.8 amperes for fila-
ments and pilot and 300 volts at 20 ma
for plates. This can safely be “robbed"”
from many receivers. Where this is not
possible or desirable, a separate power
supply must be provided. That shown
at {(A) in Fig. 2 works excellently, but
is much larger than necessary. Alterna-
tive plate circuits shown at (B) and (C)
work well, and not only use an electrie-
ally smaller transformer, but also gen-
erate much less heat. An electrolytic
capacitor can be used in place of the
4 pf paper capacitor shown at (B), but
a larger capacitance is usually necessary,

than is needed for cither type of op-
eration singly. Power supply used here
is also much larger than is necessary.
Circuit of this selective amplifier,
with alternative output modes, and two
alternative power supplies, is shown in
Fig. 2. Several other rather obvious al-
ternatives can he used without impair-
ing operation of the deviee, which has
no critical adjustments except tuning.
Operation of the selective amplifier
is standard, and is much like that of an
i. f. system less ave. Input, taken from
the FM detector circuit ahead of the de-
emphasis network, is applied across the
first tuned circuit, through a 220-k re-
sistor. At the frequency to which this
circuit is tuned, 20 ke, a high voltage is
applied to the grid of V,,. At all other
frequencies, a very much lower voltage
i3 applied to this same grid.
Amplification of the signal applied to
the grid ocecurs in the tube, and its out-
put is applied across another tuned cir-
cuit, where the process repeats, ener-
gizes the grid of V,, greatly if the signal
is at 20 ke, and negligibly at all other
frequencies. A third amplification takes
place in V,, in the same manner, and the
amplified output of this tube is full-wave
rectified by the two diodes in the output
circuit. This is filtered by the .02 uf
capacitor and 1-meg. resistor in the out-
put, and regulated by the NE-51 lamp,
which also serves as a “beep” pilot. If
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Fig 2. Circuit of sensitive 20-kc selective amplifier, with two output modes and three optional power supplies.

as electrolytic capacitors do not release
their charges instantaneously. A BR-845
capacitor (8 uf. 450 volts) works well
here, but a similarly rated unit of other
manufacture may not work identically.

The first and third inductances here
are high-grade cup-core inductances, and
use of such self-shielded coils is essential
here to prevent oscillation, unless rather
complete shielding is installed. The sec-
ond coil is unshielded, as it has nothing

Fig. 3. A.c. connections and fuse on rear
chassis apron.

to couple to, with the other coils having
no external fields.

Layout and Construction

Construction is entirely straightfor-
ward, and not only requires no special
techniques, but component arrangement
can be modified to suit individual con-
ditions and tastes without affecting per-
formance. The model illustrated, which
has both bias and relay outputs, and an
oversize power supply, was constructed
on a 7” by 12” by 2” Seezak chassis.
With single output mode and either of
the alternative power supplies shown in
Fig. 2, a chassis 5” by 9” by 2” will be
more than adequate.

Power supply is arranged in linear
fashion along the rear of the chassis,
with the choke interposed between the
rectifier tube and the electrolytic capaci-

22

tors to protect them from tube heat.
Power input and fuse are mounted on
the rear chassis apron, as in Fig. 3. An
a.c. outlet is wired in parallel to the
input plug ahead of the fuse and switch
to take care of the chronic shortage of
outlets in electronic installations.

Pilots and controls are mounted on the
front chassis apron, as in Fig. 4. These
can be rearranged to suit conditions and
personal preferences except that the
leads to the disabling switeh, in the plate
circuit of V,, should be short and not
too close to the input, or unwanted posi-
tive feedback may result.

Tuned cireuits are arranged for con-
venience in wiring, and tuning capaci-
tors (.001 uf tubular ceramics) are
mounted directly on the inductor termi-
nals. While power leads are cabled, sig-
nal leads are wired point to point.
Output rectifier and other related com-

ponents are mounted on a small terminal
board, as in Fig. 5. As will be noted in
this figure, the filter capacitors are
mounted in Cinch sockets, to facilitate
replacement. As with most components
which are easy to change, they never
seem to need it.

Adjustments

To align and adjust this amplifier, de-
termine the “beep” frequency in use at
the FM station in which you are inter-
ested. This is usually 20 ke, and can be
determined by asking some stations, by
use of an a. f. frequency meter, or by
use of an oscilloscope. Set an audio
oscillator to this same frequency to pro-
duce a steady input of the desired fre-
quency. Set the output of the oscillator
to a convenient low value, such as 100
millivolts.

(Continued on page 99)

Fig. 4. Pilots and controls on front chassis apron. Components,. from left to right, are:
power pilot, power switch, disabling switch, mode switch, and output pilot.
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The "Stereo-Plus” System

Finding a source of signal for the center-channel speaker when its use is desired because of
wide speaker spacing is simplified considerably by the method proposed by these authors.

RICHARD SHOTTENFELD* and WALTER STAUDT*

the separation between speakers

should be made as great as possible.
As the spacing between two stereo
speakers is increased, the apparent sound
source becomes broader. Ultimately, a
spacing is reached heyond which the
width no longer increases. Instead, the
single apparent sound source divides
into two—one localized at each of the
speakers. The central area between the
two speakers tends to hbecome a zone of
silence, sometimes referred to as the
“hole in the middle.”

Prolonged listening to excessively
spaced speakers is tiring because atten-
tion repeatedly swings from speaker to
speaker. Where decor, room size, or the
desire for a relatively broad source of
sound require very wide speaker spac-
ing, a third, centrally located, speaker
system can recreate the sounds that orig-
inated at the center of the stage. To do
this the center channel speaker must be
driven by a signal whieh is proportional
to the sum of Channel A plus Channel B.

One system that has been proposed,
and currently is in limited use, is shown
in Fig. 1. This takes signals from Chan-
nel A and Channel B speaker terminals
and combines them in a resistive sum-
ming network.! The resultant sum signal
voltage must then be applied to a third
power amplifier that drives the center-
channel speaker. This system is effective,
but the requirement for a third power

To ACHIEVE WIDEST ANGLE stereo sound,

* Pilot Radio Corporation, Long Island
City 1, New York.

* Paul W. Klipsch, “Stereophonie sound
with two tracks, three channels by means
of a phantom circuit.” JAES, April, 1958,

Fig. 2. Center-channel signal resulting
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