AUGUST, 1961
S0




FOR HIGH-FIDELITY
AUDIO OUTPIJT

NEW RCA-7868 NOVAR POWER PENTODE OFFERS OUTSTANDING DESIGN ADVANTAGES

With this new tube RCA brings all the advantages of novar
design to high-fidelity circuitry.

RCA-7868 is a high-perveance 9-pin novar power pentode
for output stages of hi-fi audio amplifiers, phonographs and
radio receivers. You'll get up to 44 watts of power output
from a pair of them in Class AB, push-pull service in audio
amplifiers.

RCA-7868 is the first hi-fi tube type in RCA’s new novar
line of large, all-glass 9-pin receiving tubes. Its cost to you
is less than that of any equivalent tube regardless of base
configuration.

RCA-7868 has all the advantages of novar design, the only
all-glass, integral-base receiving tube design to offer:

Larger internal lead diameter—for strong cage support and high
thermal conductivity for very effective heat dissipation.

Wider spacing between pins (0.172”)—to minimize the possibility
of voltage breakdown; hence greater reliability.

Pin length of 0.335”—for firm retention of tube i socket.

Pin circle diameter of 0.687”—large enough to permit use of both
T9 and T12 envelopes.

RCA Dark Heater—found exclusively in RCA receiving tubes. ..
additional assurance of reliability.

RCA 7868 has two base-pin connections each for grids #1 and 2;
special radiator on siderods of grid #2 assures cooler operation.

Take full advantage of this major contribution to audio
technology. See your RCA Field Representative for full de-
tails...or write: Commercial Engineering, Section
RCA Electron Tube Division, Harrison, N. ]

(]
m The Most Trusted Name in Electronies

¥

EAST: 744 Broad Street, Newark 2, New Jersey, HUmboldt 5-3900

RCA ELECTRON TUBE DIVISION FIELD CFFICES

Chicago 54, lllincis, WHitehall 4-2900

MIDWEST: Svuite 1154, Merchandise Mart Plaza,

WEST: 6801 E. Washington Blvd,, Los Angeles 22, California, RAymond 3-8361
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STERED

MULTIPLEX
REGEIVER

L% % enae B &

e S8000
64 vatts ‘209"

only for those
who. want the ultimate . . .

At last, Stereo Multiplex is here . ..
and, once again, Sherwood is first . ..
ready immediately with a brilliant
combination of Sherwood’s *high rated”
FM tuner design plus all circuitry
necessary to receive the new
FCC-approved FM multiplex stereo . . .
two 32-watt amplifiers, two phono/tape
pre-amplitiers and all controls
necessary for playing records, tape or
TV. The S-8000 Receiver needs only
the addition of speakers to complete a
basic system for FM stereo listening
enjoyment. Overall size, just 16 x 4 x 14
inches deep.

Sherwood's dramatic Correlaire
Furniture Modules are the perfect
setting for your Sherwood hi fi
components. Choose from sixteen
interchangeable modules, styled with a
contemporary flair in hand-rubbed
Walnut and Pecan woods. Have truly
flexible room arrangements. A beautiful
four-color brochure is yours for the
asking. Sherwood Electronic
Laboratories, Inc., 4300 N. California
Ave., Chicago 18, Illinois.

For Compiete Technical Details Write Dept. BA




Record stereo...
play stereo...

with the new
Concord model 101

Why settle for a tape player when you can
own a Concord 401 stereo tape recorder for
no more cost. With the 401 you can record
a library of 25 one hour stereo tapes for
less than $50.00 compared with the cost
of over $300.00 for the equivalent in pre-
recorded music.

The Concord 401 stereo tape recorder
offers superb sound quality in an advanced
design precision instrument. The 401 con-
tains both stereo record and playback pre-
amplifiers. Records stereo anywhere, plays
through any high fidelity system.

Features: 4-track stereo and monaural
recording, sound on sound recording, two
VU meters, individual channel controls,
electrimatic remote control. Mounts verti-
cally or horizontally—ideal for custom in-
stallations. Frequency response, 30—
16,000 cycles = 2 DB at 7Y IPS. Flutter
and wow, less than .18%.

Price including custom carrying case
$249.50.

Write Today: Send for Concord’s booklet
“401—AlIl the Facts” regarding the quality
and versatility of the 401 Stereo Tape
Recorder.

ELECTRONICS CORPORATION
Dept. A-8, 809 N. Cahuenga Bivd., L. A. 38, Cal.
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JOSEPH GIOVANELLI®

Dear Reader—

I really must congratulate you. You
have been wvery good about enclosing
stamped, self-addresed envelopes with
your letters. This helps me to get answers
back to you in the shortest possible time.
You see, I answer all letters, even when
your question is used in “Adudioclinic.”
If I did not follow this procedure, some
of you would wait a long time for your
answers because of the delay between the
receipt of a letter and the publication
date of the material in that letter.

I note, too, an increasing interest in my
other column, “Audio Techniques.” I have
quite a number of suggestions and they
will make interesting reading, I believe.
Newcomers to auDio probably don’t know
about this feature which appears inter-
mittently. The purpose of “Audio Tech-
niques” is to allow readers who have
found short-cuts in building electronic
equipment, have developed unusual test
procedures, or ideas which can make ex-
perimentation with electronics a little
easier, can share their ideas with other
readers. Send any such information to me
at the address shown; many others will
profit from your knowledge. J. G.

Ignition Noise Reduction

Q. I use an AM-FM tuner. I live on a
busy street and I get a lot of ignition
noise when listening to FM. The station
I listen to is about 90 miles away. I use
a TV antenna, a yagi with a rotor, which
I direct towards the station. Is there any
modification I can make in the tuner to
stop ignition noise? If I use 72-ohm coax-
ial lead-in, how can I make an impedance
match to the 300-ohm balanced input on
my tuner? William T. Cramer, Stockton,
California.

A. There is no internal modification
which can help the tuner to reduce the
noise output when the signals are too
weak to saturate the limiters.

However, there are external changes
which may help. You can add an FM
booster to increase the strength of the
desired ~signal, giving it a better chance
to 8aturate the limiters. You could try
using 300-ohm shielded twin lead. This
cable has properties somewhat like those
of the 72-ohm coaxial line you mehtioned

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

with the added advantage that the cable
is still balanced.

If you prefer the 72-ohm line, you must
use a matehing transformer at the an-
tenna and another one at the receiver in
order that the required 300-ohm im:
pedance will be met at both places. (Such
transformers are available from your loeal
parts jobber.)

Moving the antenna as far from the
street as possible will sometimes reduce
ignition noise in the tuner.

It may even be necessary to use an an-
tenna cut exactly to the frequemncy you
most wish to hear in order to obtain max-
imum gain at this dial setting.

R. F. Interference in Home Music Systems

Q. I have constructed an integrated
stereo amplifier-preamplifier. I am experi-
encing some trouble, however, in that,
with the amplifier operating, I get an
interfering station in the background. Am
I correct in assuming that I have a
ground loop or a tuned circuit somewhere
in the hookup? The intereference exists
with no input to, or after, the preampli-
fier stage. By switching to only one pre-
amplifier and feeding through both
amplifiers, I still get it. My question 1is
how shall I trace this down and eliminate
the trouble? William H. Ross, Dearborn,
Michigan.

A. This question is really one which
deserves an entire article. All I can do
here is to point out some of the places
which are likely to cause interference and
you will have to do your best to trace the
particular cause associated with your
equipment.

Oxidation is a major cause of interfer-
ence. Such oxidation can occur in switeh
contacts, tube socket contacts, and poor
soldering  connections. These  latter
troubles are especially common in ground
leads. Oxidation can -also oceur at the
contacts of the input connections. Use con:
tact cleaner on switches and tube sockets,
and check all solder conmnections.

Some interference can come directly
into the heater string and be coupled into
unbypassed cathodes. This string, in turn
gets its signal from the power line via
the power transformer. Bypass the heaters
to ground with 0.01-uf capacitors. (Any
capacitors associated with interference
elimination should be of either mica or
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: Here very simply is why
Garrard's "% Type A
Automatic Turntable
has become America’s
number one record player SR

In Onl N Ine months record-changar (to uss when you desire). Each is a precision
y device comparable t prefessional equipment of the kind
which, up te now, yzu would have had to buy separately.

A\

0 P .
e s~
s y

.

Garrard's Type A Automatic Turntable gives you a true dy_nam- Thus, 1o adjust the stylus tracking force, you simply  Then, the scale built into the arm.&nables you to
ically-balanced tone arm, with the extremely important, heavy =~ move the counterweight until the arm is in perfect  set the lightest tracking force prescribed for any
adjustable counterweight. balance, at zero pressure. cartridge, even those labelled "professional.”

- 4 .'_; b d ‘ : = —
Once balanced and set, the Type A tone arm will track perfectly each  Perfect performance also -requires mini-  Another important feature is Type A's non-magnetic

side of the stereo groove, even if the record player.is intentionally tilted  mum swing friction...guaranteed by the turntable...heavycast, full-sized, and balanced.
or the record warped. pair of needle piyots Kolding the arm Weight: 6 Ibs.

L

Turntable is an exclusive sandwich design, (a) drive turn-  Driving heart of the Type A is Garrard's Laboratory Series  Garrard's exclusive pusher platform record chang-
table inside; (b) heavy, polished, cast metal turntable motor with top and bottom shielded by specially designed ing. mechanism is foolproof...gives the Type A
outside and (c) a resilient foam barrier between. plates, eliminating any pessibility of magnetic hum the tremendous convenience of automatic play.

arrand

world’s finest

An extravagant concept, yes...but the price of the Garrard Type A Automatic Turntable is exceedingly
modest...only $§79.50. For literature, write Dept. GK11, Garrard Sales Corp., Port Washington, New York.



“MATCHED TWIN”
CERAMIC MIKES...

for superior stereo recording!

Now you can capture live stereo sound at its natural best...with
Sonotone’s new, improved ‘‘Matched Twin'’ ceramic microphones.
These superlative new matched mikes...Model “CM-T10A"...
were designed to give you the greatest possible clarity in your
stereo recording.

Here's how. Each mike in a “‘Matched Twin" set has a rugged,
rubber-encased ceramic transducer that's immune to tempera-
ture and humidity extremes; plus a lifetime damping grid. Every
“CM-T10A" pair is acoustically matched at the factory to a toler-
ance of +2 decibels. Jacked into any stereo recorder, they feed
flat 50 to 11,000 cycles signal at professional quality output
level of —56 decibels. Sonotone's ‘““Matched Twins' are easy
to handle, too.

For stereo sound at its natural best, buy ‘‘Matched Twin'' mikes
by Sonotone. Unequalled for performance...and for true stereo
enjoyment. (For even greater sensitivity, buy Sonotone’s matched
twins—CM-T11A—with frequency range of 80-9,000 cycles and
an increased sensitivity of —53 decibels.) Both models retail at
$35.50 per matched pair. Matching Table Stand: $4.00 each.

Sonotone

ELECTRONIC APPLICATIONS DIVISION, ELMSFORD, N. Y., DEPT. P26-81.
IN CANADA, CONTACT ATLAS RADIO CORP., LTD., TORONTO

LEADING MAKERS OF

=N
Uiy &

BATTERIES * CARTRIDGES * SPEAKERS * TAPE HEADS * MIKES + ELECTRONIC TUBES

ceramic construction because suech units
are not induetive at radio frequencies.) If
both sides of the heater string are above
ground, each side must be bypassed to
the chassis. Chokes of about 10 turns can
be wound on high-value 2-watt resistors,
and these chokes can be placed in series
with the offending leads.

Some manufacturers omit the use of
line bypass capacitors in their equipmnent
in order to eliminate shock to the user if
he should inadvertently eome into contact
with the chassis of this equipment and a
ground, or with another chassis. Use the
bypass capacitors even though the possi-
bility of shoek is then likely. Such shocks
are not dangerous and may be avoided if
connections are made or broken with the
a.c. line cord removed from the socket.

In addition to bypassing, interference
filters are often of help. Be sure that the
filter you use is a good one. I have seen
some which are nothing more than
straight-through connections between in-
put and output, with some plaster-of-Paris
as weight. (This latter attribute is the
only useful thing about sueh flters, for
they are then useful paperweights.) There
are two types of interference filters. One
is the brute-force type and one is the
tunable type. This latter is to be pre-
ferred 1f its tuning range includes the
frequency of the interfering station.

Connect the equipment to a good
ground—radiator or water pipe. This may
help, but it may also increase the interfer-
ence. This is the case when there is oxida-
tion present at joints of the piping.

One method of determining the source
of the interference is to short out succes-
sive grids starting from the input of the
preamplifier stage and working right up
to the output. During this process you may
find one which, when shorted, eliminates
some of the trouble, but also leaves some
residual unwanted signal. This will indi-
cate that the interference is coming in
to at least two grids. If there is any di-
rect coupling between stages, short this
cireuitry by means of a large capacitor,
but remember that this ecapacitor must be
miea or ceramic. (This is necessary in
order to prevent B-plus from being
shorted out, possibly damaging the ampli-
fier.)

After the offending stage(s) has been
discovered, try a bit of shielding if none
is employed in this circuitry. Shorten up
on the leads from the coupling ecapacitor
as much as possible. If the foregoing is
unsuceessful, you will have to get some-
what fancier.

What is the impedance of the offending
stage (input impedance)? Let us say that
it is a quarter meg. Choose a grid bypass
capacitor whose reactance at 50,000 or
100,000 cps is also equal to a quarter
megohm. If its use still does not help you,
or at any rate not enough help, put an in-
ductance in series with the offending lead
which is equal to a quarter megohm at
50,000 or 100,000 cps. If this too does not
work, then resort to series tuned circuits
across the grid load and/or parallel tuned
circuits in series with the grid eireuit.
(The tuning of these circuits will depend
upon the frequeney of the interfering

(Continued on page 102)
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for multiplex...

AKG D 88 Duplex Dynamic Cardioid Microphone, for stereo announce and
control-room use, puts the voice square in the middie of the two channels.
Two matched dynamic systems in a single housing deliver equal inputs to
both circuits (X-Y) with very smooth response, making D 88 the only single
answer for economical, quality multiplex announcing. D 88/200 (for 200-Ohm
inputs) only $46.50!

AUDIO e AUGUST, 1961

for quality remotes...

AKG C 60 Miniature Condenser Microphone, with light-weight DC Power Pack
and capsules for omni and cardioid modes.

If you've always wanted condenser quality in the field, but have been
discouraged by its cost and the inconvenience of AC power supply — those
days are over!

C 60 breaks the price barrier, cuts loose from AC cables, and in performance
equals mikes costing far more. Capsules for omni (CK 28) and cardioid
(CK 28) are instantly interchangeable — response is smooth from 20 to
30,000 cycles — special head circuitry gives freedom from blasting, even
with close-mike overloads at high levels.

B 60 DC transistorized Power Pack weighs a pound, serves many hours on
a single recharge. Alternately, N 60 EA AC Power Supply is for indoor use.

Price? C 60 with either capsule, plus B 60 or N 60 EA Power Supply, with
necessary cables — only $259.50.

For added versatility: effective windscreen W 60 — long-arm fishpole FP3

resilient suspension hanger H 60 — and shoulder strap for Power Pack
in remote pickups. For indoor use: rack-mounting AC Power Supply N 60 R4
for close-mike techniques, economically powers four C 60's from a single
panel with outputs High Unbalanced, plus Balanced 600, 200, and 50 Ohms.

A-B test a € 60 in omni or cardioid mode against any other mike at any
price at your AKG Dealer — and you'll want several! For further information,
write USA import and service agents: Electronic Applications, Inc., Stamford,
Connecticut/(203) DA 5-1574.
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MATCH LIVE SOUND WITH THORENS TD-124

The turntable that adjusts for perfect pitch/

Thorens compensates for variations in house ® 4 speeds adjust while
current and recording systems; gives the truest record plays
1ep'roductxon. with all your records, old or new. e Illuminated strobe and
Adjustment is so fine that records can be used to circular level built in
accompany live vocal and instrumental performances.

Swiss precision engineering ensures longer record ¢ Easy installation of 12"
life, performance to match the finest components and 16" arms

you will ever own. See your Thorens dealer soon ® Only $99.95 net. Other
for expert attention and high fidelity service. models from $47.50

Guaranteed for one full year. Sold only through carefully selected franchised dealers.

A Division of
ELPA Marketing Industries, Inc. -
. New Hyde Park, New York =

FAMOUS SV/ISS HI-FI COMPONENTS » MUSIC BOXES » SPRING-POWERED SHAVERS » LIGHTERS
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LETTERS

Unhappy Recordist

SIR:

Here is your card for the tape survey.
Yet you do not have any spaec to ask why
I do not buy more recorded tapes, assum-
ing I have two $500 “tape rccorders.”

The reason is that it is too mueh nmi
sance to turn the tape over at the end of a
short reel. Years ago I had a recorder that
reversed automatically with a piece of tin
foil on the tape.

There is no reason why in this advanced
age of tape machines we cannot have what
was had ten years ago. Let’s have a tape
player that plays the tape one way, then
reverses and plays it the other way with
another head, and when this is done, let
it shut itself off.

Manufacturers keep trying to sell tape
recorders, never realizing that we may
have one already and there is nothing to
record anyway.

Kerrn La Bag,
179 N. Martel Ave,
Los Angeles 36, California

(There is at least one machine on the
market which will play both directions
automatically. Probably the reason there
are not more of them 1is that enough
people do not think it important. We agree
with you, however. As to having nothing
to rccovd, though, we cannot agree. Ep

Center Fill and Phasing
SIR:

I have been reading and enjoying Aubpio
regularly, but mutely, for the past twelve
years. I can no longer hold my silence.

E. A. Snape I1I composed an interesting
and informative article about loudspeaker
phasing, but he omitted two points that I
feel belong in any such piece.

First, stereo *localization,” or ‘“center
fill,” or “the curtain of sound,” or what
ever we choose to call it, is not the only
thing affected by misphasing. Regardless
of the number of microphones used in re
cording, and the resulting upper-range dis
tortions resulting from multimultimiking,
low frequencies are generally in phase on
stereo dises. If they weren’t, the vertical
modulations for deep, heavy bass tones
would be too much for many pickups to
cope with, and might even dig through the
dise's lacquer surface (on the original
master) into its metal base. So, while the
upper ranges may not appear to be sig-
niticantly affected by misphasing, cancel-
lation of low-bass response is noticeable
when playback speakers are out of phase.

Secondly, listening for center fill-in (or
bass response) is, as Mr. Snape points out,

perfectly legitimate way of phasing
speakers, but there is a mueh simpler and
surer phasing check that can be used for
any speakers that are small enough to
move. Simply shove the speakers face to
face, as close together as possible, play a
nono recording through both channels

with their levels balanced), and discon
nect one wire from either speaker. If they
are in phase, disconnecting the wire will
cause a slight reduction in the volume of
sound coming from between the speakers.
If they are out of phase, though, the
speakers will be ecancelling each other’s
output quite effectively, so disconnecting
one will cause a pronounced increase in
their eombined sound output. If volume in-
creases when one speaker is disconnected,
reverse the connections to it; otherwise
just restore the disconnected lead.

J. Gorpon HoLt

Golf View & Rose Valley Rds.

Wallingford, Pa.
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Langevin

MODEL EQ-252-A
GRAPHIC EQUALIZER

7 POSITIONS FOR ULTIMATE CONTROL

OF SPECTRAL QUALITY IN RECORDING, TV-BROADCAST AND MOTION PICTURES

FEATURES
7 Selected Positions of Variable Hi-Lo Equalization and Attenuation.

Gold plated, Noise-free, Switching through =8 db in 1 db steps during
active use.

Hum-free performance through toroid ceils from —70 to +24 dbm.

No tubes or power required — all passive Bridge T circuits in one
integrated unit.

Small size: 32" x 10%2" x 5%’ deep.

The Langevin Model EQ-252-A Graphic Equalizer fufills the critical need
for multiple control at the subjectively important points of the audio
range. It employs miniaturized, military quality, gold plated, etched
circuitry in each of the 7 plug-in filter units, resulting in a passive
assembly requiring no tubes or power supplies. Only input and output
connections are required. Sliding Levers permit 8 db of equalization
and 8 db of attenuation in 1 db steps at 50, 130, 320, 800, 2000, 5000
and 12,500 cps during the program through noise-free gold-plated switch-
ing. Modern controls give quiet operation at —70 up to +24 dbm.

Filter assemblies use sealed toroid coils for hum-free operation. Careful
design delivers =Y, db accuracy. Overlap from one filter to the next
gives combined flat output when levers are in a straight line in any
equalized or attenuated position (see curves). Special frequencies are
available to order; overlap may or may not provide combined flat output
between adjacent positions as the standard frequencies shown have been
calculated for this effect. In zero position each or all filters are flat
(resistive only, 16 db loss} from input to output. Because all passive
circuitry is used there is no distortion when operated up to plus 24 dbm.
Impedance is 600 ohms in and out; for other impedances use Langevin
line to line transformers, Model TF-602-C. The model EQ-252-A is limited
to 600 ohms impedance for the reason that lower impedances would
double the size of the equalizer components every time the impedance
is halved.

SPECIFICATIONS

Circuit: Bridged T; Impedance: 600/600 ohms; Insertion Loss: 16 db;
Operating Level: —70 to +24 dbm; Positions: 7, with 8 db of equaliza-
tion and 8 db of attenuation at 50, 130, 320, 800, 2000, 5000 and
12,500 cps in 1 db steps; Distortion: none; Coils: Sealed toroids; Power
Reguirements: none; Response: See curves; Panel Finish: Black, satin
finish, non-halation, anodized aluminum; Terminals: solder type, turret;
Filter Sections: 7 plug-in, printed circuit type; Size: 32" high by 10%2"
long by 5% deep overall.

ORDERING INFORMATION

Model EQ-252-A Graphic Equalizer equipped with red knobs, complete
with mounting hardware and instructions. Weight, net 9 Ibs; 14 Ibs.
shipping. Price, Net $475.00.

Recommended Accessories

When lower impedances than 600 ohms are required, use the following
matching coils in and out:

Model TF-602-C Line to Line Transformer, Weight, Net, 2% Ibs.; 3% |bs.
shipping. Price, Net, $25.50.

FREQUENCY IN CYCLES PER SECOND

FREE Write Today! $1.00 Value—84 Page Professional Audio
Equipment Catalogue covering Low-Level Amplifiers, Limiters,
Power Amplifiers, variable and Fixed Equalizers, High and A
Low Pass Filters, VU Meters and Panels, Plugs, Patchcords, |
Jacks and Jackstrips, Telephone Keys, Transformers, Precision

Instrument Switches and complete line of new Langevin Atten- ¥
uators, Pan-Pots, Straight Line and Rotary Mixers, VU Range
Extenders and many others.

“Over thirty-five years of audio progress”

A Division of Sonotec Incorporated

503 SOUTH GRAND AVENUE » SANTA ANA, CALIFORNI A
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CHESTER SANTON"

The symbol & indicates the United
Stereo Tapes 4-track 7V2 ips tape
number.

Bernie Green: Futura
RCA Victor LSA 2376

This release in the “Stereo Action™ series
is more venturesome than the earlier RCA
examples of sound in motion. The first re-
cordings in this group simply shoved around
the solo instruments by electronic means
wilile the orchestra ran through fairly con-
ventional arrangements of standard popular
songs. Inm “Futura,” we are invited to probe
deeper into the recesses of the scientific mind
bent on clobbering the competition with a
new gimmick. The device iatroduced for this
purpose is something called a “Tonalyzer.”
A musical tone, when piped through this
contraption. can be made to scamper up or
down the scale in a pleasingly skittish fash-
fon. The tones are broken into fragments and
deflected in an upward or downward direc-
tion in much the same manner that a stream
of water fromn n garden hose might be scat-
tered by a sudden gust of air.

The other idea set forth is more an ex-
ample of almost inhuman patience In tape
splicing than it is an example of entertain-
ment value. 778 splices were required in the
solo track made by trumpeter Tony Green-
wald in order to give each note a different
location throughout the listening area cov-
ered by a stereo speaker arvay. If a dozen
splices seem like a 1ot of work in one of your
own reels, just the thought of the patient
drudgery that went into this one selectiou
may dampen some of your listening spirits.
Bernie Green, who first established a national
reputation as a novelty arranger on the
weekly Henry Morgan radio show in the
late Forties, favors liberal use of vihes and
electric guitars in his scoring.

The Happiest Girl in the World (Original
Broadway Cast) Columbia KOS 2050

I'eriodically, Broadway turns to the music
of past generations for inspiration or, as in
this case, downright confiscation. Where
would “Song of Norway” be without the
prior efforts of Edvard Grieg? Or “Kismet”
without the compositions of Borodin? Some
theatre buffs claim that a borrowed score
is not always an unmixed blassing. In some
instances it can be a source of distraction
during the action on stage. The listener
familiar with the outpnt of a man like Boro-
din or Grieg may follow the above shows with
only one ear while trying to recall the name
of an original selection. The “Ilappiest Girl
in the World” is based on the music of
Jacques Offenbach. 1n this case, the con
version to modern theatrical fare is easier
because Offenbach wrote shows of this type
in I'aris during the 1ate 19th Century. Since
his operettas were a sellout, the main task
facing the producers of “llappiest Girl” was
the selection of a lyricist who could provide
the crisp and smart verses the music dec-

* 12 Forest Ave., IHastings-on-Hudson,
N Y,
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serves. E. Y. Harburg was a happy choice.
Wiih a long list of credits that includes such
shows as “Life Begins at 8:40,” “Bloomer
Girl,” “Finjan’s Rainbow,” and “Jamaica’—
not to mention great films such as “Cabin
in the Sky” and “The Wizard of Oz"—Har-
burg has turned out lyries for *“Happiest
Girt” with just the right kind of rakish
air. Of course the star and director of the
show, Cyril Ritchard, deserves most of the
credit for the zany archness with which the
show treats a tale based on Aristophanes’
comedy. Lysistrata. Ritchard has one trait
that comes in handy here. No other musical
comedy star of the moment can deliver a
brittle witticism with such an appearance of
surprise dimprovisation. Since this is8 a
spoof of one of the juiciest morsels in Greek
mythology, Ritchard had a field day in the
recording studio. Another advantage enjoyed
by this show is the fact that Cyril
Ritchard produced and starred in Offenbach’s
“La Perichole” and “Tales of Iloffman” nat
the Metropolitan Opera llouse. As for the
music itself, perhaps the major surprise for
the uninitinted will come in the first ap-
pearance of a tune we now know as the
Marine’s Hymn From the Halls of Monte-
Zuma. Not many show fans are aware of the
fnct that this melody first snw the light of
day in Offenbach’s “Grand Duchess of Gerol-
stein.”” Assisting Ritchard are Janice Rule,
Dran Seitz and Bruce Yarnell. They negoti-
ate with dexterity the tricky rhythms we us-
ually hear in orchestral garb. The familiar
Barcarolle 18 only one of several melodies
now pressed into service as ballads hut the
patter songs. delivered with a well-nimed
leer by Ritchard, are the highlicht of the
show. Colimbia's sound, in a tradition that
dates bhack to the first smash show albuas
on LP, is as clear as the air on Mount
Olympus used to be,

Donnybrook (Original Broadway Cast)
Kapp KDL 8500

Toward the close of a Broadway season
that has seen only a handful of shows dis-
playing a profit, two musicals have perked up
the customers. There are ‘“‘Carnival,” the top
hit so far, and “Donnybrook.” a late entry
on the Kapp label. It is coincidence that this
recent production, like “Carnival,” is hased
on a successful motion picture? In rhis
case the movie was “The Quiet Man,” with
John Wayne. Maureen O’Hara and DRarry
Fitzgerald. The original story was the work
of the novelist and Saturday Evening Poat
writer, Maurice Walsh. The music written
for the fillm hy Vietor Young was released
some time ago hy Decca Records and is still
listed in the LP catalog. Young’s treatment
of this bewxuiling Irish story followed the
standard Hollywood pattern—quaint and
subdued themes for background ecolor. It
wouldn’t be too difficult to guess how Broad-
way might have translated this story into
musical terms a generatien ago. As it
emerges now in the music and lyries of
Johnny Burke, “Donnybrook"” displays a
gratifying absence of cliché. The whimsey is
there but it isn't strained to tbe bursting
point. For example, this recording has only
one tune for a typical Irish tenor and it has
no great importance in the plot. The sly
and gentle humor of Eddie Foy is the al-

bum’s outstanding attraction. A survivor of
a famous song and dance family in the days
oi vaudevilie, Foy makes no attempt to emu-
late Barry Fitzgerald in the role of a County
Kerry marriage-broker. He does, however,
manage to raise meddling in other people’s
affairs to a fine and thoroughly ingratinting
art. His two main songs are great. Wisha
Wurra finds him and fellow conspirators
deeply entangled in efforts to bring about the
marriage of the native colleen and the re-
tired prize-fighter who has returned to his
homeland after many years in America. Dee-
lightful is the Word carries a reluctant Foy
over the brink into a duet of committment
with the town's wealthy widow, played with
solvent independence by Susan Johnson. Miss
Johnson and Art Lund, the play’s American-
ized hero, had prominent parts in the origin-
al east recording of Frank Loesser’s ‘“Most
Happy Fella.” Seasoned record collectors
may recall the dayvs when Lund sang with
Benny Goodman's orchestra. Joan Fagan, in
the heroine’s role, has the pleasant assign-
ment of delivering the show's best ballad.
He Makes Me Feel I’'m Lovely. “Donnybrook”
would seem to he the closest Broadway can
come these days to the tradition of shows
like “Brigadoon.”

Frank Sinatra: Ring-a-ding ding
Reprise R 1001

Sinatra makes his first appearance here on
the label he has recently organized. It may he
the mlking or the studio but there is a raw
hard drive in his work and that of the accom-
panying orchestra conducted by Johnny Man-
del. Sinatra's latest approach also makes
heavy use of the talents of noted West Coast
sidemen. P'rominent in the band’s lineup are
Don Fagerquist, Bill Miller, Frank Rosolino,
and Bud Shank. The album represents quite
a departure from rthe glossy careruliy con-
structed arrangements one formerly found in
Sinatra releases. 1 haven’'t heard the stereo
version but the audio quality in mono does
not come out up to the standard of smooth-
ness that FS was able to take for granted in
his Capitol relenses.

King Curtis: Azure
Everest SDBR 1121

Everest has elected to =spotlight a tenor
sax in thig background album that runs to a
deep shade of hiue. In stereo of exceptional
impact. the robust tone of the King Curtis
instrument takes up much of the stage. A
pleasant background of strings in settings by
Samuel Lowe blends easily with the soloist
and the Maleolmm Dodd Singers. Voices are
used rather s=paringly. Evervone other than
Curtis is kept in a subordinate role in order
to point up the soaring line of the snx. The
featured artist melts down to a state of hlues
such relatively innocuous pieces as Close Your
Eyes, Sweet und Lovely, and Nearness of You.
As transferred directly to dise from 35mm
magnetic film master, this is one of the few
mood releases to offer sturdy sound.

Roger Wagner Chorale: A Song at Twi-
light Capitol SP 8543

Several choirs hiave recorded the campfire
favorites included in this relaxing release.
Roger \Wagner hus wisely decided that there
should he no room for self-conscious virtu-
osity in the treatment of these perennials.
They’re all here Love’s 0Old Sweet Song,
In the Gloaming, Flow Gently Swect Afton,
etc. A light touch of harp and the occasional
purr of an accordian are the only instrumen-
tal sounds to break the placid surface of the
vocal line stretching from speaker to speaker.
Add to the performance a miking job of com-
parable restraint and you have a pleasant
antidote for today’s hurried pace.

Bobby Montez: Viva!
World Pacific S 1404

The stereo market today has plenty of
record labels cupable of presenting small
groups in excellent sound. Few of these same
labels can c¢laim very much for the stereo
discs they released back in 1958 when the
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The First and the Finest!
FISHER

65-Watt FM-Multiplex Receiver

THag ¥

By o ALY
-""-.-!.‘%'"-hii.l.i'i_! . ey

LT

N €)§|©

Multiplex made it possible, Fisher engineering made it a reality—the perfect instrument for
enjoyment of the new Stereo FM broadcasts. That instrument is the sensational new Fisher
500-B, a powerful 65-watt receiver designed for maximum performance, maximum flexibility.
And the 500-B is equipped with exclusive Stereo Beam, the electronic brain that instantly
tells you whether an FM station is broadcasting in Multiplex! The Fisher 500-B incorporates
a complete Stereo Master Audio Control, a high-sensitivity FM tuner (vital/ for Multiplex)
a 65-watt stereo amplifier, and an advanced design Multiplex tuner with Stereo Beam—
everything you need on one compact chassis. Add a pair of speakers and a turntable—and you
have a complete stereophonic high fidelity system. $359.50%

* Price Slightly 11igher in the Far West.,

[ T e e T I SIS S

FI SH ER 8 O O B 21-29 44th Drive ¢ Long Island City 1, N. Y.
-
Please rush the valuable FREE literature on the following:

| |
| ]
0 Complete specifications on the Fisher 500-B and 800-B.

FM-AM-Multiplex 1 D ompietesesictionson e Fish .
R . § O Complete catalogues on Fisher equipment. ]
ecerver I O Fully iflustrated Custom Stereo Installation Guide, i
B A high quality receiver with outstand- 1 i
ing stereo FM-AM and Multiplex tuners, g Name ]

For monophornic FM and AM; stereo FM —
and stereo FM-AM. The Stereo Master | |

Audio Contro) and 65-watt stereo ampli-

$429.50 % fier, plus exclusive Stereo Beam make the § Address ]
. ) Fisher 800-B the finest in its class. I ]
EXPORT: Telesco International Corp., 171 Madison Ave., N.Y. 16, N. Y. @ In Canado: Tri-Tel Associotes, Ltd. CIty i State —— Y ¥ | I
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NO BETTER SOURCE FOR SPECIALIZED
TRANSFORMERS THAN THE EXPERTS AT

PEERLESS

Since 1935, Peerless has been the pioneer —designing and manufacturing
transformers of the highest refiability to most-exacting specifications of the
electrical and electronics industries. A policy of creative engineering, pre-
cision construction and rigid quality control has given Peerless acknowledged
leadership —particularly in the design of specialized units. Pioneering in
miniaturization, Peerless has also established the industry standards for
reliability in sealing and ruggedness of packaging. Products range from
units 1/10 cubic inch to more than 20 cubic feet, from fractional voltages
to 30,000; from less than 1 cycle to almost a half megacycle; in 1, 2 and
3-phase or phase-changing configurations. Constructions cover the range
from open-frame to potted, hermetically-sealed and vacvuum-impregnated
units. Whatever your transformer needs, Peerless can design to your specifi-
cation and deliver in quantity. In addition to the units shown here, Peerless
has solved these special problems:

Minlature Inductance Unit, 4.85 henrys {£7%) at 150 ma, DC

Miniature 400-cycle Filament Power Transformer for airborne operation
Miniature Power Transformer, 3-phase, 400 ¢ps ta 1, 2 ond 3-phase
Miniature Audio Input Transformer, low-level input

Miniature Hermetically-Sealed Output Transformer, 400 cps, high level

ity
e e "

LOW VOLTAGE, HIGH CURRENT AUDIO r“ Q AT
OUTPUT TRANSFORMER 16595
Single-phase, oil-immersed unit rated at
power level of 26KVA. Frequency response
of =.5 db from 20 cps to 5 KC. Above reso-
nant frequency, at 28 KC, attenuation slope
and phase shift are smooth and without
irregularity. Suited to such applications as
driving high-power shaker tables.

20-20 PLUS SHIELDED INPUT

TRANSFORMER K-241-D

Small size for such superb performance. Frequency
response, 1 db: 10 to 25,000 cps. Primary bal-
anced to attenuate longitudinal currents in excess
of 50 db. Secondary may be used single-ended or
in push-pull. Electrostatic shield between primary
and secondary has 90 db electromagnetic shield-
ing. Maximum operating level, +8 dbm,

Whatever your transformer needs, Peerless engineers can design
to any military or commercial specification and manufacture in
any quantity. See REM for complete catalogue of standard units
or write for information to Dept. A-8-PE.

(®PEERLESS

ELECTRICAL PRODUCTS
A DIVISION OF ALTEC LANSING CORPORATION
6920 McKinley Avenue, Los Angeles 1, California

entire process was still in a primitive state.
That was the period when most of us were
debating how far to plunge in the cost of
a second channel and making our decisions
on the basis of the stereo sound then avail-
able on the best of the two-track tapes. By
the time the moving-magnet pickups came
along, stereo discs began to show some
promise—particularly in the jazz and pop
field where the gloove was coping with only
a small group of instruments. World Pacific
is one label of that period that deserves
credit today for some of the very first clean.
wide-range stereo discs,

The latest releases from the West Coast
prove that World Pacific still elings to a
front position. As Bobby Montez and his
quintet of Latin instrumentalists whisk
through their streamlined interpretations
of Mambo and Cha-Cha, any decent system
will reveal some very interesting audio fea-
tures. The Montez vibes have none of the
thick. tubby sound generally associated with
the instrument in normal recordings. Even
more implessive on n top-notch system is the
definition of Ray Rivera’s conga drums and
the timbales of Mike Gutierrez. It's no grent
trick to maintain the individual identity of
these instruments when they’re situated at
the outer edges of the stereo layout. Only an
exteremely good stereo disc can bring out
this sort of definition when the two instru
ments are almost side by side in the stu-
dio. The occasional vocal accompaniment fs
more concerned with release of the group's
good spirits than it is with the presentation
of understandable lyrics. If a suggestion is in
order now that most of the problems of the
stereo disc have been worked out, this is a
record that could be kept on hand to check
separation even if you're not interested in
Latin music.

Doris Day: Bright and Shiny
Columbia { CQ 377

Always a resolute source of good cheer
on records, Doris Day has enough extra im-
pact on tape to warrant a word of caution.
There may, after all, be days when you are
not in the mood for all the concentrated
happiness Miss Day radiates in front of
stereo mikes. Ferhaps the first and last tunes
in this collection fllustrate this point to
best advantage. Imagine the reaction of a real
grumpy shopper-for-tapes when he checks
a list of tunes that starts with Bright and
Shiny and ends with something ecalled
Twinkle and Shine. Luckily, the rest of the
lineup offers some favorites with more re-
assuring titles—Singin’ in the Rain, On the
Sunny Side of the Street and I Want to Be
Happy. Neal Hefti is in charge of a small
and indeterminate orchestra that Iis kept
pretty much in the background. Listeners
who have associated Hefti omly with the
bands of Woody Herman and Count Basie
may be puzzied by the use of an electric
organ in the arrangement of Keep Smilin’—
until they realize that exceedingiy few Doris
Day recordings are purchased on the basls
of their accompaniment,

Benny Goodman Swings Again
Columbia { CQ 359

Tne sound in this recording was no better
than average when it first came out in dise
form. Tape shows a slight improvement in
& session miked on-the-spot before an audi-
ence at Crio’s In Hollywood. There is a
heightened sense of presence such as one
usually gets in tape playback—despite the
acousties of a room of omly indifferent qual-
ity. In his latest swing around the nation,
Benny Goodman is really traveling light
these days. Backed by a versatile nine-man
group, he Is now in a position to meet his
payroll while working almost any location.
Many of the tunes heard in this reel will
conjure up memories of the heavily-manned
Goodman bands of former days. The most
eflective recreation of the past occurs in the
old favorite Sing, Sing, Sing. In his latest
arrangement, Benny relies on ingenuity and
the Imaginative use of fewer instruments to
get over his points. This performance, deft
though it is, can never erase the overwhelm-
ing effect of the spine-tingling power he had

(Continued on page 99)
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“|,m ready .dle }/OU . to play und recorl FM. MULTTELEX STEREO (ASTS? N

..says JULIE LONDON;. My Roberts Gives Me-'
Professional Performanee)”

ONLYTHE ¢
ROBERTS )
()( )(SgEREO
tape recorder

combines these advanced features:
" o

+
1

$399.50

ONLY
ROBERTS

TEREO TAPE RLC()RDFRS

are chosen by discriminating movie stars and recording
artists for personal home entertainment and rehearsal applications

® ONLYTHE
8 ROBERTS
.51 "1994d”

A deck 25"
| &

amplifiers

J#
)
T

ONLY THE g f
| ROBERTS ’ _

O~
1 1 STEREO
tape recorder

L4

Has ‘“MAGIC REPLAY”
self  contained  stereo
speakers, automatic shut-
off alus many other
‘Never Before’’ Features. -

$699.50 e

Avaibble as deck and *'Beauty is and this Beauty Does," says
‘MAGIC REPLAY" Is the BREAK-THROUGH pre-amp package MCDONALD CAREY, sta- of motion
Jou've been waiting forl" says GLENN FORD $649.50 @ictures and television. ‘Tal ored appear-

ance and lop performance, alike, In my
Roterts Custom Series.*

custom series

d"* $209.50—"a905" $124.50

------------------
Roberts Electronics, Inc, Dept. A-8-1
5920 Bowcroft Ave., Los Angeles 16, Cal"
Please send me:
Roberts Stereo Tape Information Kit con-

taining 39 stereo and monaural applications.
I enclose 25¢ (cash, stamps) for postage and
handling.
The name of my nearest dealer.

I want a free, no-cbhigation demonstration.

LEARN ABOUT 8-WAY STEREO. GET THE
REASONS WHY A ROBERTS 990 TAPE RECORDER

PAYS FOR ITSELF! SEND FOR THIS BOOKLET- NOW:

Name
Address

I I T YT T LY
oossDeTeeeeS ol
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AUDIO e AUGUST, 1961



AUDIO 7

BELTONE’'S BINAURAL

A few months back I renewed an old
discussion in this column concerning bi-
naural sound, mentioning that in 1949 I
had conceived idly of the then somewhat im-
practical idea of a binaural hearing-aid, a
double one that for many people might re-
store two-eared hearing. Two of the old
bulky hearing aids would indeed have been
an impractical and expensive chore for
most deaf people. So I passed up a patent
apphieation and forgot about it.

In the mid-fifties, along with transistor
technology and miniature batteries, came
the eyeglass type of hearing aid and, in-
evitably, the two-sided binaural hearing
aid, one complete system in each wing of
the spectacles.

A Beltone executive read my artiele and
wrote with some enthusiasm to say that
their binaural glasses dated from as far
back (if I remember rightly) as 1956; I
wrote right back and said, let me try one;
he wrote back and said I'm sending you one.

So for some odd weeks, on and off, I've
been trying to act like a deaf person with a
Beltone Bolero binaural hearing aid. Black-
frame glasses and people won’t believe there
are no lenses in them until I poke a finger
through the lens holes. No lenses, but two
complete hearing systems, one for each ear,
with separate mikes, amplifiers, sound trans-
ducers, separate volume controls and on-off
switches. This Bolero that I have been try-
ing is not the latest model, and it is one of
two alternative types that are available
from Beltone, this one conveying sound
from a transducer inside the glasses frame
via a plastic tube to the ear. The other
type puts the transducer itself into the
ear in a small unit, connected by a thin
electrical cord. I gather it costs more,
though prices were not mentioned in my
Beltone correspondence.

(I suppose that a third type might be
the bone conduction arrangement, but
I have not yet tried a binaural model of
this type.)

Not Deaf Enough

I must say first that the main trouble
for such people as me is to act deaf
enough. I'm not deaf, or not so youd
notice it. I don't need high amplification,
and I quiekly found that when the Bel-
tone plugs were firmly in my ears I could
restore approximately normal sound vol-
ume by turning the units just barely be-
yond the zero point on the volume con-
trols. Higher levels—they went very much
higher—produced appallingly loud noises
(and sometimes feed-back when the ear
plug was a bit loose) which were more
than I could take. At top volume, my own
voice roared at me, a slight scrape of a
pencil on a piece of paper was a monstrous
sound, and to drum one's fingers idly on
a wooden desk was to set off machine gun
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rat-a-tat-tats. A loudish sound like a door
closing or a book dropped a foot or so on
the floor practically burst my ear drums.
Some gain! (There are other models with
even more gain.)

I tried ramming cotton in my ears, with
the earpiece on top, but the difference was
not important. Same effects, though I could
turn the volume up a bit higher. Maybe
wet cotton soaked in oil—but this was go-
ing to far. I want to keep my ears in-
tact and unoiled.

A preliminary observation. For the nor-
mally comparative ear, such as mine, a
natural binaural effect was achievable only
when the volume was almost literally the
same as the “natural” one. Higher volume
not only did monstrous things to normal
sounds but also exaggerated the percep-
tion of room-echo and other semi-extrane-
ous noises. Binaural perception was exag-
gerated too, of course, but not in a
helpful way, as far as I could figure,

Just how a habitually deaf person would
react to these factors I don’t kmow, and
am intrigued to find out. I had thought of
an objective level-setting test, say a clock
ticking, with adjustment for threshold
audibility at a certain distance. (The deaf
person really doesn’t know what is a “nor-
mal” volume and in any case must learn to
live with any sound as though it were a
brand new experience.) But, so far, I
have not run into a properly objective
deaf person—my only local candidate is
86 and frail; I decided that he was not
a fit person to perpetuate harsh experi-
ments upon.

Now at this point I must indicate
clearly that my experiments with these
hearing-aid glasses are intended merely to
find out for me whatever I happen to find
out, in purely personal terms. I am not in
a position to study the vast amount of
professional work that has been completed
in the hearing field (nor are you likely to
want to read it) ; I am interested as you
are, in the idea of binaural hearing, in the
practical results of this ingenious ap-
proach to a semblance of natural two-
eared sound, in the implications and side
implications for the non-deaf. That’s
plenty.

If I merely have discovered personally
what is well enough known to the experts
in the field, well, I'm happy. If by chance
I run into something solid and construe-
tive—the outsider who may just possibly
see the forest because he doesn’t even know
about the trees—then I'm even more than
happy. ‘Nuff said, and thanks to Beltone
for giving me a chance to play.

Normal and Loud

Yes, there is no doubt that this Beltone
aid does provide a considerable measure
of true binaural hearing diserimination.
And this even though the response curve
of the system is highly eccentric, with «

cut-off not far above 4000 cps and a rolled-
down bass end. Even so, there is enough
left to make the essence of binaural hear-
ing available—the sense of normal spatial
liveness, of direetion (along with the co-
ordinated eyes), the clearing-up of noisy
eonfusion when multiple sound-sources are
experienced all at once, as in a restaurant
or a discussion between numerous people.

I ecan say this safely, I think, even
though it is true that some sound, mainly
low tones, gets by the ear plug and di-
rectly into my ears for a partially “nat-
ural” binaural hearing. I can say it even
though my own perceptions are directly
related to the natural hearing I use for
comparison; whereas a deaf person has
variably little to go on, as mentioned
above, and must interpret the effects of
the glasses without any direet comparison
at all, or with variably vague memories of
past binaural experience as his only guide.

I was able to wear my glasses, set at a
reasonable sound level, for an hour or so
at a time, and though the sound is not at
all natural in tone quality due to the spe-
cial curve lacking in lows and highs, I
found I could actually forget the glasses
after awhile, even in conditions of complex
sound—I conducted my 17-voice chorus,
for instance, in a smallish room, keeping
the glasses in operation for mixed poly-
conversation during breaks in the singing.
No trouble at all, at any distance.

To my amusement, I was even able to
listen to a stereo record and hear true
stereo via the binaural glasses! Amuse-
ment, because here was the ultimate illus-
tration of the difference between binaural
and stereo! The stereo effect, via two
separated loudspeakers, may actually be
perceived via a binaural hearing aid
through microphones set ear-distance apart.
Interesting. I could easily distinguish the
right-speaker material from the Ileft-
speaker sound and the blend was wholly
natural, in spite of the relatively poor re-
sponse curve of the hearing aids. Could
the difference between stereo and binaural
be made plainer?

I tried for awhile to see whether I coulil
adjust over a period of time to abnormally
loud listening volume. I found that I
could—after a fashion. But not without a
rather frightening extreme of ear-fatigue
and general physical exhaustion. Dreadful
strain. I now can understand how the mo-
naurally perceptive deaf person can so
quickly become tired in confusing sound-
situations, why so many deaf people pre-
fer to turn off their hearing aids most of
the time and rely on guesswork and/or
lip reading. The extra-loud volume was
harsh, distressingly unlovely, really pain-
ful when any strong sound came along;
I soon learned to wince and shudder even
at the possibility of a loud noise about to
happen.

It is well known, I think, that in their
efforts to compensate for the inadequacies
of one-ear mono hearing, most deaf people
tend to turn their hearing aid volume levels
much too high. This helps in a way—but
it also leads to quick pain and exhaustion.

We do the same thing in our mone pho-
nograph reproduction (and stereo too);
we compensate for our intuitive sense of
the lack of true sound-spatiousness by turn-
ing up volume for more definition and im-
pact. In direct readings, most symphonies
are heard far louder at the usual living
room sofa than from a corresponding con-
cert hall seat in a big hall. We need the
extra loudness, to overcome the mono (and
stereo) absence of binaural spaee-diserim-
ination. We need close-up mierophoning,
selectively favoring close-up soloists over
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TRAKSISTORIZED
4-TRACK STEREO TAPE DECK
MODEL RP-100W

U
Completely assembled, wired and tested.
$399.95

MODEL RP-100K
Semi-kit includes a completely assembled
and tested transport, electronics in kit
form, $299.95

Perfected 4-track stereo/mono recording, 4
& 2 track playback. True high fidelity tran-
sistor electronics, individual for record &
Rlayback. plus separate record & playback
eads permitting off-the-tape monitor. 2
recording level meters, mixing, mic & level
controls, switched sound-on-sound record-
ing. Electrodynamically braked supplz &
3 take-up reel motors; hysteresis synchro-
nous capstan motor. individual solenoids

e /Ca e for pinch-roller & tape lifters. All-electric,
e r] - l'nterlocked push-button transport gontrol &

- Y- : | nterlocked safety “‘record’’ pushbutton.

O EEE2EQ R =) Precision tape guidance & sweep loading

Z‘O [ - — no pressure pads. No slurring or tape

perfection  ©

Vertical or horizontal mounting. Modular
plug-in construction. An original, exclu-
sive EICO product designed & manufac.
tured in U. S. A. (patents pending).

NEW Jip41/87 LINE. « -« « v aas

1L . | o FM and AM stereo tuners on one com-
F é. —l pact chassis. Easy-to-assemble: prewired,
- leveo EICORTEXY prealigned RF and IF stages for AM and
. FM. Exclusive precision prewired EYE-
TRONIC® tuning on both AM and FM.

FM TUNER

Switched AFC (Automatic Frequency Con-
trol). Sensitivity: 1.5uv for 20db quieting.
Frequency Response: 20-15,000 cps=1db.

~ S, T ,,,-"""... ,.“‘
’ \ S \ 4 d \' { . AM TUNER
3 A % ) 1 Switched “‘wide” and *“narrow’ bandpass.
. glgh"?"ﬁlt%r eli‘mlnla:)es 10' ke wh zs(t)lo.
3 ensitivity: 3uv for 1.0V output at 20db
Ft4 TUNING FM LEVEL JEEgies ARV EY AMRUERC l S/N ratio. Frequency Response: 20-9,000
- - cps (“wide™); 20-4,500 cps ("‘narrow"’).

P Iy T L LTI Lh SN L XTI PPLar WYRT S sasbesaslaions ass Sunss Buiie e
(1]

» . e

FM-AM STEREO TUMER ST96
Kit $89.95 Includes Metal Cover and FET Wired $129.95

OF Elco STEREOI " B B B B B B BN

T : BOTH AMPLIFIERS: Complete stereo cen:
ters plus two excellent power amplifiers.
Accept. control, and amplify signals from
any stereo or mono source.

ST70: Cathode-coupled phase Inverter cir-
cuitry preceded by a direct-coupled voltage
ampiifier. Harmonic Distortion: less than
1% from 25.20,000 cps within 1db of 70
watts. Frequency Response: *=%;db 10-
50,000 cps.

ST40: Highly stable Williamson-type power
amplifiers. Harmonic Distortion: less than
1% from 40-20,000 cps within 1 db of 40

® ®

. O OF¥ . -
l A o o v Bass o TREALE J g;stgb g';;quency Response: %l2db 12
70-WATT INTEGRATED STEREO AMPLIFIER ST70 Over 2 MILLION EICO Instruments In use.
Kit $94.95 Includes Metal Cover Wired $149.95 Most EICO Dealers offer budget terms.

40-WATT INTEGRATED STEREO AMPLIFIER ST40
Kit $79.95 Includes Metal Cover Wired $129.95

There's an EICO for your every stereo/mono need. Send for FREE catalog.
EICO, 3300 N. Bivd, L.1.C. 1, N. Y, A-8
[J Send free 32-page catalog & dealer’s name
] Send new 36-page Guidebook to HI-FI for
which 1 enclose 25¢ for postage & handling.
Name ..
Address
City Zone ... State

Add 5% in west.

aninvTe 00
HIGH FIDELITY
awragT

Listen to the EICO Hour, WABC-FM, N. ¥. 95,5 MC, Mon.-Fri,, 7:15-8 P.M. © 1961 by EICO, 33-00 N. Bivd., L. I.C. 1, N, Y.

Sez us at New York Hi-Fi Show, Booth #424, Sept. 13-17. Export Dept., Roburn Agencies Inc., 431 Greenwich St., New York 13, N. Y.

AUDIO e AUGUST, 1961 13



Silky Tone
from
Orient

VS-600
Moving Maognet Type Stereo

Cartridge

New type 4-coil Moving Magnet
Stereo cartridge with smoothest
response from 30 eps. to 20.000 eps.
and it has more than 25 dB channel
separation from 1000 eps. to 10.000
eps.

High Output Voltage, high compli-.
ance, low mass plus exclusive sym.
metrical push-pull design for the
minimum recording weariness and
the lowest distortion.

GA-12

Professional Stereo 127 Tone Arm

Engineered for resonace-free tracing
at 1.12 gr. stylus force. Plug-in heads
have 4 terminal-tips so that any
type of cartridge can be mounted.

P-68H
Professional 4 Speed Turntable

This remarkable 4 speed turntable,
with synchronous hysteresis motor,
guarantees optimum performance
of stereo reproduction.
Specification :
Turntable ; 127 diameter
aluminum diecasting
Speed ; 16-3/4, 33.2/3, 45, 78
rpm.
Power consumption,; 15 watts
S/N; 45 db, minimum
Wow: (0.25% maximum

NEAT

NEAT ONKYO DENKI CO., LTD.

4-1chome, Kanda, Hatago-cho, Chiyoda-ku,

Tokyo. Japan
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nearby orchestras, to compensate for mono
loss of literal realism. We, too, ean become
aurally exhausted with too mueh and too
loud hi fi listening.

It is pleasant to know that the Beltoue
people are seriously concerned with the
real attributes of binaural hearing—they
have to be. They must be strictly realis.
tie, where we with our ‘“stereo earphones”
ean afford to use euphemistic language.
Beltone’s instructions, for instance, are re-
freshingly definite. “Never turn the volume
on louder than necessary. This will only
detract from the naturalness with which
you may hear.” Just how one discovers the
proper volume is not made too clear in
these same instructions, but this is under-
standalle, since each deaf person is a law
unto  himself. Presumably the Beltone
llearing aid dealer is the man who takes
care of this problem in direct terms for
each individual.

Hearing Education

Beltone is particularly aware of the
problem that interests me most of all iu
binaural hearing, that of education. The
biggest difficulty with any hearing aid
system is that the user must be educated
to make use of it. Sound, heard again after
long deafness, must be re-learned. Lost
diseriminations must be re-cultivated,
sometimes as though one were born anew.
Mental distress at what may at first seem
only hideously eonfusing noise is virtually
inevitable for those who are really seriously
deaf—and all the more so for people who
have never had normal hearing at all. Un-
fortunately so, and the worse because glib
advertising can so easily persuade deaf
people that they can enjoy all the wonders
of full hearing in a trice!

Their first reaction is almost bound to
be one of hideous distress, and so much
the worse if the naive listener has been led
to expect heaven-in-an-instant.

Orientation and re-orientation are major
problems for education in every area where
our acquired sense interpretation has been
in some way stunted or damaged. Like
learning to walk for a polio vietim, learn
ing to hear again after a hearing loss is
a painfully slow and most unpleasant proe-
css. It should never be otherwise deseribed.

Thus Beltone, succumbing a wee bit to
the need for advertising’s characteristic
“positive values,” starts off with a joyous
phig—“. . . vou'll soon discover (ugh,
that fatal word) that your new Bolero . . .
opens up wonderful new ways to the en
Joyment of a full life—even if you thought
you were previously too deaf to be helped.”
OK, true enough as far as it goes. Rut
Beltone gets down to specifics very quickly.
No instant results.

“First two weeks listen carefully to one
person for at least fifteen minutes each

| day. With practice you’ll hear and under-

stand more easily exery day. . . . Watch
as you listen to the person speaking to
you. This wall help you understand more
easily . . . Church and theater. Don't use
your Beltone at either of these places for
at least the first two weeks . . . I! takes
time to become completely adjusted to
your aid (perhaps as long as 60 days):
Be patient . . . be confident . . .”

In other words, a new user of a hinaural
hearing aid may have to keep at it for
two full months before he begins to s-ttle
down to true binaural living. That is a
realistic estimate of the terrible agony of
ad justmment—wvorth it in ultimate rewards
—which is factually necessary for most
people who really want to re-learn to hear
in the normal manner. A sobering thought,
but a realistic and hopeful one. Sixty days

is nothing after perhaps years, an eternity,
of virtual deafness, or of one-eared mono
hearing with all its distressing jumble of
indeseriminate noisiness.

Naturally, T myself have not had to
learn anything, except perhaps to adjust
to the inevitably less perfeet binaural
effect of the hearing aid as compared to
my own functioning ears. My experience
is all comparative; the deaf person's is all
sheer learning-from-serateh. To learn bi-
naural hearing with these glasses is like
the learning of a language by a child—
direct, without either comparison or trans-
lation.

Peaks and Whistles

I do not want to underestimate the
enormous ingenuity of these hearing aids.
Astounding—even in this somewhat out-
of-date model that T am at this very mo-
ment wearing (and listening binaurally to
the loud eclatter of my typewriter). A
battery half the size of a dime, an ampli
fier in the thin part of the spectacle frame
up front, a microphone like a quarter-ecube
of sugar in the end of the frame behind
the ear, a tiny plastic tube that carries the
relatively huge sound to the ear plug. Un-
believably compact, though other models
are still smaller; remarkably long-lived
(I haven't used up my first set of the tiny
batteries yet) and extraordinarily power-
ful. When the thing goes into feedbaeck
you ean hear the whistle fifteen or twenty
feet away. Even with no more than rudi-
mentary sound, this double-eared gadget
would rate as a technological miracle.

And so I would like to proceed to a few
questionings, always keeping this last mi-
raculous achievement in mind. I tried the
glasses out on my consultant friend Jan
Syrjala, a pretty sharp electrical-audio
engineer, and we eame to some common
thoughts, combining observations.

\Why the highly restricted, strongly
peaked tonal response? No highs, no lows,
and a peak that is so pronounced that I
can aetnally whistle the pitch at whieh all
sound “rings”—including these typewriter
keys as I type and listen through the hear-
ing aid. A high “wheeee,” slightly metallic
and shrill. It’s even hard to determine the
level of transistor noise (some is incvitable
with such high gain) because of the per-
sistent ringing sound added to everything.
Several possible explanations occur as to
this curve.

l. The curve is at least in part pre-
meditated. Most people lose their hearing
from the top down. As in low-cost phono-
graphs and the like, a mid-range peak
makes for maximum conveying of intel-
ligence minus higher highs.

As an argument, I don’t like it. Re-
member the days when phonograph ree-
ords were limited in tonal range and/or
peaked in response? Nowadays, the reec-
ords are cut to standard curves and the
adjustment if any is left to the playing
equipment. The same, I'd say, might be
true in a general way for hearing—and
I've heard say that the idea of individ-
ually “tailored” lhearing aid ecurves is
losing ground.

In any ecase, the loud whistle, the metal-
lic “edge” of tone is to me very tiring, and
strains the ear with extra-peak volumes
in the peaked range.

2. With the requirements of maximum
gain  and  maximum miniaturization
through transistors, it is easy to imagine
that a flatter response simply is not prae-
tical. Better a large gain and a peaky
sound than not enough gain for praetical
use.
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FULLY ONE YEAR BEFORE FCC FM STEREO APPROVAL...

THE FIRST NEW ALTEC 250SU STEREO

CONSOLE WAS ALREADY IN OPERATION

The Altec 250SU Stereo Console was developed
and operating well before FCC made FM Stereo
a reality. Today, many 250SU Consoles success-
fully serve stereo and monophonic operations in
AM, FM, TV, and Recording Studios.

If you are converting to Multiplex Stereo, let
the testimony of time help you select your new
stereo console. It’s a good way to know that the
“bugs” are out. ..a good way to know that every
important feature and convenience has been
added. A few are listed below.

e MINIATURE PLUG-IN COMPONENTS: Preamplifiers, amplifiers, and utility =+ INTERCHANGEABLE PLUG-IN

input devices are of the same size to readily fit the built-in pre-wired mount- AMPLIFIERS & ACCESSORIES
ing trays on the Console. These units are aiso available separately for special ~* LOW IMPEDANCE MIXING
requirements. * SPEECH-MUSIC FILTER

) : - . * DC HEATER SUPPLY
INPUT LEVEL SELECTION: The 250SU has ten input positions, each with a UNTERMINATED

“bus” switch and mixer attenuator. Any of these positions may be used for MICROPHONE INPUTS

high level, low level, or any combination of sources by plug-in of proper Altec . UTILITY INPUT DEVICES FOR
input device. TAPE, DISC, LINE, NETWORK.
SELECTABLE OUTPUT FUNCTIONS: The Console comes wired for universal ~ ETC.

service with single channel, dual channel, or two/three channel operation. The ° TUBE TESTING PROVISIONS

v : ! : s+ EXPANDABLE TO JACK
gﬁf;?geﬁg.nctlons are obtained by using the necessary number of Altec plug-in FIELDS, EQUALIZERS, ETC.

* 1.2, OR 2-3 CHANNEL
HIGHEST STUDIO QUALITY: 250SU performance exceeds FCC, NAB, EIA, OPERATION

and all recording standards. Plug-in components are tube operated for optimum  « ILLUMINATED VU METERS
studio quality and greatest dynamic range at lowest noise levels. The premium « COLOR CODED CONTROLS
tubes used are pre-aged and may be tested individually by push-button facilities. =~ + EXTERNAL POWER SUPPLY

For Precise Balance of Stereo Pick-Up...
INSIST ON MATCHED ALTEC STUDIO MICROPHONES

Each Altec 684A Omnidirectional Studio Dynamic matches vides the balance essential for stereophonic operation. An
the performance of any other 684A Microphone. This match  individual certified calibration curve is supplied, free of charge,
in performance is also inherent in Altec 685A Studio Car-  witheach 6844 and 6854 Microphone as concrete visual proof
dioids. Hence, any pair of 684A or 685A Microphones pro-  of this remarkable balance!

ALTEC ALTEC ¥ - Other Altec Microphones are priced
684A 685A Y ; from $36.00 to $334.00. Ask about
$81.00 net $96.00 net the exclusive Altec Microphone

Exchange Policy that permits im-
mediate replacement of inoperative
units at a fraction of original cost.

&‘.!L“f""'!‘,‘,‘,‘.‘!J,'U.L‘,"_‘1",‘,"".'.,!N,'i',,‘ﬁ.z') O Y R O OO S IO

For complete specifications
and technical details on the
Altec 250SU Stereo Console
and matched Altec Micro-
phones. call your nearest
Features uniform frequency response from 35 to 20,000  Offers flat frontal response from 40 to 16,000 cycles with Altec Distributor (listed in
cycles. Incorporates new Altec ‘‘Golden Diaphragm’' and average front-to-back discrimination of 20 db. Incorporates your Yellow Pages) or write
exclusive sintered bronze filter that bars entry of iron  new Attec ‘“‘Golden Diaphragm’' and exclusive sintered Dept. A-8-M.

dust and foreign matter. Output impedances oi 30/50, bronze filter. impedances of 30/50, 150/250 ohms select-
150/250 ohms selectable at cable plug able at cable plug

........... Fisenee seescecscdaa. . PR RN SRR R R Ty DI X W s T

ALTEC LANSING CORPORATION Al.TE[

A Subsidiary of Ling-Temco Electronics, Inc. [ cawsina corroaariow ]
1S1S SOUTH MANCHESTER AVE.. ANAHEIM. CALIF. NEW YORK : LOS ANGELES © 1961 ALTEC LANSING CORPORATION
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MODEL 65

32 SPEED 4 TRACK
STEREO PLAYBACK

TAPE DECK $199.50

A proud new achievement! For
pure playback of 2 and 4 track
stereo and monaural tapes. Superb
frequency response. Installs in hi-fi
systems. Has facilities for adding
erase and record heads; 2 outputs
for plug-in preamplifiers. Adapt-
able for language lab and indus-
trial use.

o
- 7

MODEL &6

2 SPEED 4 TRACK
STEREO RECORD/PLAYBACK

TAPE DECK $498.

Ask any owner about this mag-
nificent instrument! Incorporates
into hi-fi systems. Records 4 track;
plays back 2 and 4 track stereo
and monaural tapes. Has 3 separate
heads and offers Add-A-Track,
Sound-On-Sound, Direct Monitor,
Silent Pause, Push Button Control.
Remote control “F” model avail-
able.

SEE YOUR DEALER OR WRITE DIRECT
"‘Tﬂl“",llry of America, fnc. 8 Third Ave., Pelham, N.Y. |
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3. It would seem likely that the plastic
tube used in my pair of hearing aid bi-
naural glasses is a highly restrictive
acoustic conductor. Perhaps it is impos-
sible to get a better response via such
a tubular system—which no doubt has
other advantages including that of sim-
plicity and reasonable cost. Beltone’s
fancier system, again, uses an earplug
transducer feeding directly into the ear
itself, with no plastic tubes. Perhaps the
response is better in that model. It should
he worth the extra ecash if so—if you
have the proper response yourself. (But
remember that the essentials of binaural
secparation do come through this tube
system, peaks or no. For a person with
no binaural hearing and no high response,
this relatively ugly sound could be worlds
better than no hearing at all.)

Listening to the Rear

I wonder about the mike positions in
these glasses. They are placed so that in
effect you hear backwards, out of the back
of your head. The spectacle arms curve
sharply inward, above and behind the
ears, the mike faces out sideways and
angled to the rear, at about a half ineh
from their extreme ends. Jan Syrjala
was sitting with his back to an open win-
dow that faced on a noisy city street
when we noticed this. He remarked that
he heard entirely too much street noise
and not enough of my voice—I was speak
ing directly towards him and towards the
window at his back.

In effect, his ears were reversed. They
‘looked” backwards, toward the rear, out
the window.

It would seem as though the pair of
mikes could be mounted somehow fur-
ther forward, and preferably out in front
near the eyes, to exaggerate the direct,
person-to-person front reception in a con-
versation and minimize the rearward
pickup of incidental noise. Whether this
is feasible in a practical sense I do not
know. It may have been done in other
models.

Stereo
I have a final generalization to make

| coneerning ear-education. It is necessary
| to re-learn to hear, when you are deaf,

learn to make ‘“normal” diseriminations
between desired sounds and background
interference via the binaural facility. You
have the facility itself as soon as you put
on your binaural glasses. But at first you
cannot use it, as a person who has had
two-eyed vision restored to him is at first
unable to fuse his eyes’ two images and
cannot judge distance accurately. The
growing baby learns these things too—
from scratech. Wholly new experiences,
newly discovered sense facilities, and at
first no ability at all to use them. The
small infant reaches for things a room’s
distance away: his eves roll, he sees eross-
eyed, learns to gauge depth and distance
only by slow degrees. So it is with the
re-learning process as well.

Now I have been thinking a lot lately
that this very factor applies to stereo
listening and can account for a large part
of our misunderstandings as to stereo’s
value. We just don’t hear it. We haven’t
learned.

Of course you think you can judge
stereo sound right off, the very first time.
Aren’t you musical? Haven't you listened
to records for years? I say that you ecan
indeed judge a large part of a stereo
sound—the mono part. That’s consider-
ably more than half the sound in most
records and often a lot more still.

We can be quite specific here. Every
bit of sound that is cut laterally into the
stereo disc groove is entirely familiar to
your ears after long listening practice.
The sum-signal, cut laterally, includes all
the mono elements in the recorded sound
—most of the sound. Of course you ean
judge it.

But what of the vertically cut sound,
the difference signal, the stereo incre-
ment ?

Well, a lot of people say they can't
hear any difference between mono and
stereo records. It could be the equipment,
of course, especially when the two loud
speakers are not more than three feet apart.
But more likely, I say, is the simple lack
of diserimination in the listener’s mind
—perhaps an experienced music listener
whose ears have never experienced this
particular set of recorded-sound clues be-
fore. Naturally, they don’t operate for
him as they should, given extended listen-
ing practice. He just doesn’t hear the
stereo part. Not unless it is crudely “ping
pong.” Our stereo demonstrations have
Jjoyfully taken care of that sort of all-out
whacking-of-the-ears; the diseriminating
music listener still has to go out and
learn to hear real stereo in its own hest
terms, which are not ping-pong at all.

How about learning to hear binaural
recordings, made exclusively for earphone
listening? No problem! You have virtu-
ally nothing to learn, for your binaural
recording is merely a reproduction of the
sound you could have heard on the spot.
Only the sense of time-—the “present”
and of location—where you “are,” and
most important, the concurring sense-ele-
ments of sight and even of touch, are
missing. These lacks ecan throw your
sense of direction off, but they can't spoil
the natural liveness and distance-percep-
tion of true binaural hearing.

Now if the deaf person can only under-
stand that he, too, may achieve a semi-
natural learing perception if he'll work
hard at learning it, Belltone will be as-
sured a whale of a future.

Shrieking Birds

P.S. On an impulse, I suddenly decided
to try the Bolero hinaural hearing aid out
of doors—with interesting results.

It was a warm, balmy evening and first
I set about mowing the lawn with my
hand mower. After some hasty volume ad-
justments I got the mower into proper
aural perspective and went to work full
tilt. It still sounded like a mower, and the
familiar noise of mower wheels banging
against rocks or clanging over flagstone
was quite normal and comfortably famil-
iar via the ear plugs. But there was at
the time a bird song contest going on
overhead—the nesting season, and a band
of rival tootlers (were they chestnut-
sided warblers?—well, warblers anyhow)
were outrivaling each other as lhard as
they could.

I soon beecame aware that the birds,
via my hearing aids, were unusually po-
tent. Their songs positively glowed with
warmth and I found quickly that I could
easily distinguish between their various
locations, this tree and the next. Binaural,
all right, and very loud. Of course! Their
songs fitted right into the area of peaked
response on niy earphone glasses, some-
where above 3000 cps fundamental. (You
can’t generally hear more than the first
overtone on small-bird calls anyhow, so
not much coloration was absent.)

I tried turning up the volume, and the
lawn mower became a small diesel tractor.

(Continued on page 96)
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ALNICUS!

ALNICUS is a new kind of permanent
magnet material that affords the
design engineer in modern industry
the widest latitude and greatest
flexibility because—it is commercially

produced...it has the highest
magnetic power ever...it is not
limited to plugs, rectangles or other
prismatic shapes. In plain truth—
ALNICUS makes it possible to
commercially produce permanent
magnets with the highest energy level
ever achieved in virtually any size

or shape, and ALNICUS will maintain
this high magnetic power in all
configurations!

MAGNETIC MATERIALS DIVISION

U.S. MAGNET & ALLOY CORPORATION
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ALNICUS...broadens the

scope of magnet use for <

the Military and all industries.
For example—with commercially
produced ALNICUS it is now
possible to have hngher magnetlc
energy with no increase in unit size or
weight...or, retain the same magnetic
energy with a smaller, lighter unit.

For complete information

Address inquiries to Dept. 8A e }‘

on your company letterhead. A o RIS |
=ty ot e l

266 Glenwood Avenue, Bloomfield, N. J.
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EDITOR'S REVIEW

PRODUCT PREVIEW TIME

UGUST HAS BECOME the traditional month for our
A annual Product Preview issue whieh has been
hailed by both manufacturer and audiofan as a
goldmine of information. We are pleased to continue
the tradition with this issue, and trust it will meet
with the same hearty acceptance.

For those who like to have a ecompendium of infor-
mation such as this Product Preview all in one place,
and possibly of a more convenient size, we are offering
a reprint of this entire section in the form of the new
AUDIOGUIDE, which will be published on September 1.
And in addition to the Product Preview, the Aubio-
GUIDE will contain reprints of all the articles on FM-
stereo that have appeared in the magazine itself for
the last three months. This impressive total of eight
articles is by far the most complete coverage of the
subjeet that has appeared anywhere, and some of the
material contained in these articles has never been
published anywhere else at all.

We believe that the AupioGuIDE will beecome a wel-
come and useful and convenient addition to your
library.

THE HIGH FIDELITY SHOWS

Comes now the time of the year when the hi-fi shows
begin to appear, interest gets greater, and the average
audiofan looks forward to the fall season and plenty
of new equipment which he has planned, during the
summer doldrums, on adding to his lineup. This year
of course, there is the ‘‘something new has been added’’
in the form of FM-Stereo. So far there have not been
enough stations on the air to bring forth a number of
do-it-yourself projects with home-constructed adapt-
ers, but we look forward to some new and interesting
cireuitry when the stations finally eatch up with the
manufacturers.

The first of the fall hi-fi shows is to be held in Chi-
cago, August 25-27, at the Morrison Ilotel. The sec-
ond, and the largest for the season, is New York,
opening to the public at the New York Trade Show
Building on September 14 and running through the
17th. This show is presented by the Institute of High
Fidelity Manufacturers, and is expected to coincide
with the inauguration of FM-Stereo broadecasting in
New York.

The next show after New York is in Toronto, and
is to be held October 18-21, and this is followed by
one in Philadelphia at the Benjamin Franklin Hotel
October 27-29. The last show of the year is at Minne-
apolis November 16-18 at the Dyckman IHotel. This
show 1is sponsored by the Audio Division of the Paul
Bunyan Chapter of the Electronic Representatives
Association.

As usual, Aupio will be represented at all of them.
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THE PICAFARAD

Ever since Aupio first appeared—more than four-
teen years ago—the form ‘‘puf’’ has been used to in-
dicate micromicrofarads. Many other publications
have used this term interchangeably for the more com-
mon ‘‘mmf’’ but Aubio has always tried to be consist-
ent with the use of the Greek mu. European publica-
tions have long used the form ‘‘pf’’ for the same
quantity, with these letters representing ‘¢ picafarads’’.

The picafarad has been accepted in the 1. S. as the
standard form for one millionth of one millionth of a
farad since it is simpler to use and it follows a whole
series of prefixes covering the multiple powers of 10.

Although not the first to make a studied attempt to
follow the new standard, AUbIo now moves in that di-
rection. lenceforth, the abbreviation ‘‘pf’’ will be
used in all articles and schematies to indicate this
value. There is, however, one possible exception to
this rule—some articles are already in type and the
schematies have already been drawn and the line cuts
made. In short, for some three or four articles whieh
are ready for inclusion in eoming issues it is possible
that the old form may appear. But all new material
will bear the designation ‘‘pf’’ whenever applieable.

It will, that is, unless there is another epidemic of
gremlins whieh always seem to show up whenever we
announce a forthcoming change.

CONTOUR CONTROLS

We were recently intrigued by the announcement
by one of the larger package manufacturers that they
had a “‘New for 1962’ exclusive development which
was deseribed as being a ‘‘full fidelity background
listening eontrol.”” This deviee is purported to elimi-
nate bass loss, treble cut out, and low-level fade out.
The advertisement said further that ‘‘ordinary hi-fi
loses bass at low levels—ordinary hi-fi loses treble at
low levels.”” Without question, an earthshaking dis-
covery—by a package manufacturer.

All us high fidelity ecomponent people have known
about Fletcher-Munson compensation, contour control
or whatever it may be called, for years. The methods
of providing the compensation and the reasons there-
for were first described in the May, 1948, issue of this
magazine in an article by David Bomberger, and fur-
ther elaborated on as a continuous control in the Feb-
ruary, 1949, issue. Since then various other articles
have presented the same principle with different
“‘hardware.”’

Seriously, though, we believe that the loudness con-
trol did more to put high fidelity into the living room
than any other single element. Prior to it, all hi-fi
fans played their rigs at performance level to achieve
the proper balance, and performance level is too high
for most people.

It’s good to know that at least one of the package
companies has found out about this, though.
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Exclusive
ssurance
of

Quality

Only the Stanton Fluxvalve
can provide the exclusive
and patented features
which make it the
finest pickup available.

T he significance of a document . .. a
LETTERS PATENT conferring exclusive
rights and privileges on an individual to
manufacture and vend an invention both
new and useful . further signifies a
most important responSIblhty upon that
individual.

Endowed with this responsibility,
PickErING & CoMPANY pioneered —
through their outstanding participation
in stereophomc development—the
STANTON STEREO FLUXVALVE, the very
first (and only) stereo cartridge incor-
porating the revolutionary T-GUARD stylus.

But this was only the beginning—through
continued development—major advances
in stereo pickup design were brought
about by the use of PickerING & COM-
PANY’s long experience . . . special skills
and exclusive techniques.

Thus; less than one year after the intro-
duction of the stereo record, PICKERING
& CompaNy introduced the MopeL 380
STANTON STEREO FLUXVALVE. And, in a
few short months, the 380 earned its
reputation from the experts as —
“The finest stereo pickup ever tested”.

Isn’t it time you found the true answer
to stereo as it was meant to be?

WE urge you to go to your dealer for
a 380 FLuxvALVE DEMONSTRATION—
we know you will find its quality of per-
formance almost beyond belief.

FOR THOSE WHO CAN HEAR THE DIFFERENCE
— [ ] ]
S Pmkenng
- g
for more than a decade—the world’s most

experienced manufacturer of high fidelity
pickups...supplier to the recording industry.

PICKERING & CO., INC., PLAINVIEW, NEW YORK

The Stenton Fluxvalve end Stereo Fluivalve are patented
(and patents are pending) in the United States, Grest
Britain, Canads, Jepan snd other countries throughout the
world.
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FM-Stereo: Time-Division

Approach

CARL G. EILERS®

Here is an explanation of time-division FM-stereo by one of the innovators of the approach. He ex-
plains the approach in mathematical terms as well as by means of a specific FM-stereo demodulator.

broadeasting which has been adopted

by the Federal Communieations Com-
mission had its inception in a time-divi-
sion multiplex switching system between
left and right stereophonic program
sources.

In a time-division multiplex switeh-
ing system a switching rate is chosen to
be at least twice the highest frequency
of modulation to be transmitted. If one
analyzes the signal mathematically it
becomes apparent that the signal basi-
eally consists of sum (L+ R) and dif-
ference (L -R) components. If the
switching waveform is a square wave, as
shown in Fig. 1, then the sum of the left
and right stereophonie channels appears
as audio modulation on the main radiated
carrier and the difference between the
left and right stereophonie channels ap-
pears as a suppressed carrier amplitude
modulation of a series of odd harmonies
of the switching rate.

Equation (1) describes the resulting
modulation funetion of the radiated car-
rier:

(L+ R) +2(L - R)cosw,,t -2.(_L_—£B_)cos

THE system of FM stereophonie

2 X 3n
3wyt + 2(L — R)cos5w,t M(t)
5n
Eq. (1)

* Research Engineer, Zenith Radio Corp.,
6001 Dickens Ave., Chicago, Ill.

/\\ LEFT ONLY AUDIO MODULATION

W LEFT ONLY SUPPRESSED CARRIER
AMPLITUDE MODULATED SUB-
CARRIER MODULATION

COMPOSITE MODULATION

Fig. 2. Hlustration of interleaving effect
of sum and difference signals (left only).

where: M(t) is the composite modula-
tion
L is the left channel audio
R is the right channel audio
o, is the subearrier angular
frequency

Since the fundamental subearrier term
contains all the necessary stereophonic
information in the form of (L-R)
modulation and, in order to prevent
radiation outside the 200,000 cps chan-
nel and, further, in order to allow for
the possible addition of an SCA back-
ground music channel, it is desirable to
limit the spectrum of the modulation
to the necessary stereophonic com-

(A} L
LEFT CHANNEL o

SWITCHING WAVEFORM

1,2 -l 2 -
(Ei-?cosd) 37Tc053¢+57rc055¢ )

(®)
RIGHT CHANNEL 0

|

erdinly

SWITCHING WAVEFORM

[-2eosts Fpcossp- 3 cossor |

Fig. 1. Multiplexing functions for left and right channels.
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ponents. We can then deseribe a new
composite modulating funetion :

(L+R) + (L - R)cosw,,t = M’(t) Eq.(2)

where: M’(t) is the new modulating
function

It will be noted that the maximum
peak-to-peak amplitudes of the sum
(L+ R) audio and the difference (L—R)
modulated subearrier are equal. It is
also true but not obvious that the com-
posite modulation funetion maximum
peak-to-peak amplitude is equal to the
maximum of either of the eomponents
alone. Thus, the FM transmitter may be
fully modulated with (L + R) audio and
then fully modulated with the (L-R) sub-
carrier without having to reduce the
modulation percentage for either com-
ponent as applied to the radiated car-
rier. This interleaving property of the
sum (L+R) and difference (L-R)
signals is directly related to the original
concept of time-division multiplexing
between left and right sterophonie sig-
nals.

The photographs of Fig. 2 illustrate
the concept of interleaving. The upper
photograph displays the sum (L+R)
audio component of the composite modu-
lating signal. The radiated carrier devia-
tion is *75,000 cps. The center photo-
graph displays the difference (L -R)
subearrier component. In the lower por-
tion of the photograph is shown the re-
sult of the addition of these two com-
ponents which make up the composite
modulating signal. It is evident that the
maximum peak-to-peak amplitudes are
identical for all three photographs.

The photographs of Fig. 3 show the
makeup of the modulating signal when
a left only signal is applied to the FM
transmitter. For this illustration the
audio modulating frequency was higher
than that of Fig. 2, so that the actual
subearrier cycles may be viewed. It may
be noted that the subearrier reverses
phase each time the zero axis is erossed.
This shows that the suppressed carrier
type of moduation is taking place.

For clarity, the pilot subearrier is not
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ineluded in the photographs of Fig. 2
and Fig. 3.

Stereophonic Subcarrier
Demodulation Methods

Sinee the stereophonie system that has
been deseribed is a sum and difference
system, the left and right signals may
be derived by demodulating the stere-
ophonic subearrier by the use of a
synchronous detector for recovery of the
(L-R) modulation and then matrixing
at audio frequencies with the main chan-
nel (L+R) modulation.

Left and right signals may also be
derived directly in one operation of the
composite modulation. In order to illus-
trate this method of demodulation refer
to Fig. 4.

(A) of Fig. 4 shows the composite
waveform of a time-division multiplexed
signal. The envelopes of hoth the left
and right signals are clearly discernable.
(B) shows the difference (L -R) com-
ponent of the time-division multiplexed
signal with a superimposed suppressed
carrier amplitude modulated subearrier
being modulated by difference (L -R)
audio. The similarity between the two
waveforms is evident. (C) shows the sum
(L + R) component of the time-division
multiplexed signal. The addition of the
suppressed carrier component of (C) re-
sults in the waveform shown in (D).
Once again, the envelopes of both the
left and right signals are clearly dis-
cernable.

If the composite waveform shown in
(D) of Fig. 4 and repeated in (A) and
(C) of Fig. 5 were sampled with two
interleaved unit impulse functions, as
shown in (B) and (D) of Fig. 5, syn-
chronized to 38,000 cps, the carrier tips
of the left signal would be followed by
one of the interleaved set of unit im-
pulse functions and the ecarrier tips of
the right signal would be followed by
the other set of unit impudse functions.
Thus, it is possible to recover the left
and right stereophonic signals from the
composite waveform using a diveet
method of demodulation,

LEF T PLUS RIGHT AUDIO
MODULATION

m LEFT MINUS RIGHT SUPPRESSED

CARRIER, AMPLITUDE MODUL-

W ATED SUBCARRIER MODULATION

“ |””||““|| COMPOSITE MODULATION

Fig. 3. lllustration of interleaving effect
of sum and difference signals (left plus
right).
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(A) COMPOSITE WAVEFORM
OF TIME-DIVISION MULTI-
PLEXED LEFT AND RIGHT
CHANNELS

(B) (L-R) SUBCARRIER
COMPONENTS
Fig. 4. Relation of
time-division mul-
tiplexing to FM-
stereo broadcast-
ing.

COMPONENT

WAVEFORM OF FM-STEREO
BROADCASTING SYSTEM

{C) (L+R) AUDIO |

|
(D) COMPOSITE MODULATION |

L
v

We will now illustrate a method of
left and right stereophonic signal der-
ivation using partial demodulation and
partial matrixing. This method is di-
rectly related to the original concept of
time-division multiplex demodulation. If
one multiplies the composite modulating
funection M’(t), as shown in Egq. (2)
with: I+ 2cosw,t, the result would be
demodulation for recovery of the left
channel :

[(L+R) + (L - R)coswt] [1+ 2cosmyt]
=(L+ R) + 2(L - R) (coslmt) +
(L+R)+2(L-R)(3+3coslw,t) =2L

Eq. (3)
If one multiplies the composite modu-
lating funetion M’(t) with: 1 -2cosw,t,
the result would be demodulation for re-
covery of the right channel:

[(L+R) + (L-R)cosow,t} [1-2ecosw,t]
(L+R) - 2(L - R) (cos2w,t) +
(L+R)-2(L-R) (3 + bcos2w,,t) = 2R

Eq. (4)

There is no electronie waveform which
corresponds to the multiplier: 1+ 2cos-
w,t. However, a square wave may be
used which corresponds to the multiplier:

4
1+-coswyt. A half sinewave may also
n

be used which corresponds to the mmulti-

] m .
plier~ 1+ cosw,t. Since the square-
-

wave funetion is easily derived elec-
tronically, this would seem an appro-
priate multiplier to explore further.

If one multiplies the composite modu-

4
lating function M’(t) with 1+:cosu)wt,

the result would be partial demodula-
tion for the left channel:

[(L+R)+ (L-R)cosw,t][1 +§cosmsct]

4
(L +R) +:r(L_ R)cos2m,.t +
d
=(L+ R) +n-(L - R) (3 + 3coslw,t)

:(L+R)+;(L- R) Eq. (5)
It is obvious by examining this result
that the sum (L +R) signal is somewhat
larger than the difference (L-R) sig-
nal, thus resulting in mostly left but
some right signal in the left channel.
If a sum (L+R) signal having an

2
amplitude: — 1 + — is added to the above
3T

partially matrixed left channel, the re-
sult would be:

(L+R) +§(LuR) +(L+R) (—1+;)

4
L.
x

This (L+R)(-1+" ) signal is readily
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(A) COMPOSITE STEREO
MODULATION SAMPLED
BY NO. 1 OF INTERLEAVED
SET OF UNIT IMPULSE
FUNCTIONS

(8) NO. 1 INTERLEAVED |
UNIT IMPULSE FUNCTION 111

(C) COMPOSITE STEREO
MODULATION SAMPLED
BY NO.2 OF INTERLEAVED |
SET OF UNIT IMPULSE
FUNCTIONS

(D) NO.2 INTERLEAVED
UNIT tMPULSE FUNCTION |

LEEERELEEEET

Fig. 5. Direct

method of deriv-

ing left and right

signals from com-

posite stereo-

phonic modula-
tion.

[

RIGHT

available because it is an inverted main
channel signal.

Likewise, if one multiplies the com-
posite modulating funetion M’(t) with:

4
1 —;cosm“t, the result would be partial
demodulation for the right channel:

4
[(L+R)+ (L-R)cosw,t][1 —;cosm“t]

4

(L + R)- -n-(L— R)cos2m, t +
4

=(L + R) = (L-R)(3 + 3cos2m,.t)

(L+R)-;-(L-R) Eq. (6)
Again, the sum (L + R) signal is some-
what larger than the difference (L - R)
signal, thus resulting in mostly right but
some left signal in the right channel.
Once again, if a sum (L+R) signal

. . 2.
having an amplitude: — 1+~ is added to
i

the above partially demodulated right
channel, the result would be:

(L+R)—i(L—R)+(L+ R) (—1+§!)

4
-R.
JU

Multiplieation by a square wave may
be accomplished using an electronie
switeh operated in synchronism with the
modulated subecarrier signal, thus be-
coming a synchronous demodulator.
Sueh a demodnlator may take on many

22

forms—one of which is shown in Fig. 6.
In this ease the synchronous demodula-
tor is a heam detlection tube, 6ARSA,
whieh has: one electron stream, two an-
odes, two deflection plates, and one con-
trol grid. The composite stereophonie
signal is applied to the control grid
atter any SCA baekground channel
which may be present has heen removed
with a low-pass filter type of trap.

The deflection plates of the beam de-
tleetion tube are driven by a push-pull
sinewave source generated by an osecil-
lator-doubler eircuit having an output
frequency of 38.000 eps. A sufficient
amount of sinewave drive is applied so
that switching of the beam results in

essentially a square wave of anode cur-
rent. In this way the products of the two
polarities of square wave and the com-
posite stereophonie signal are generated.

At one anode the produet of one
polarity of square wave function and the
composite stereophonie signal appearing
at the control grid is formed for the left
channel, as shown in Eq. (5). Similarly,
at the other anode the produet of the
opposite polarity of square wave fune-
tion and the composite stereophonie sig-
nal appearing at the control grid is
formed for the right channel, as shown
in Eq. (6). The addition of a sum
(L+R) signal having an amplitude:

1+? is accomplished by the 500 ohm
It

varinble matrix adjustment in the ecath-
ode ecircuit of the beam deflection tube
demodulator, as shown in Fig. 6. Thus,
the eombination demodulator and matrix
network aceomplishes the complete deri-
vation of left and right signals. The
necessary deemphasis in left and right
channels is achieved by simply adding a
1500 pf capacitator at the matrix out-
puts.

The push-pull sinewave drive which is
applied to the deflection plates of the
heam deflection demodulator tube i
generated by an oscillator frequency
doubler combination, as shown in the
carrier regenerator portion of Fig. 6.
The oscillator operates at a frequency
of 19,000 cps. The anode cireunit of this
carrier oscillator is tuned to the second
harmonie, or 38,000 c¢ps. The tube acts
as an electron-coupled oseillator and
frequency doubler.

Magnetically coupled to the oscillator
tank eireuit is another parallel resonant
tank which is in the anode circuit of the
modified eathode follower, shown at the
left in Fig. 6. This parallel resonant eir-
cuit is tuned to the 19,000 eps pilot sub-
carrier frequencey, thus forming a tuned
amplifier for extracting the pilot sub-
carrier from the composite stercophonie
signal appearing at the grid of the
eathode follower.

(Continued on page 96)

MATRIX
_ _ _ _CARRIER REGENERATOR _ DEMODULATOR _AND DE-EMPHASIS
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Fig. 6. Schematic diagram of FM-stereo demodulator.
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Product Detector for FM-Stereo

F. L. MERGNER"

Borrowing from single-sideband techniques, this adaptor uses a product
detector to achieve almost infinite selectivity with little phase shift.

URING STEREOPHONIC TRANSMISSIONS
D the monophonie signal, comprising

the sum of left and right channels is
available without further demodulation
at the diseriminator or ratio-detector out-
put of an FM tuner. Several different
methods, however, ean be employed to
recover the L-R subearrier information.
Either time-division multiplex or AM
detectors of various types may be used
to recover this information. In an andio
matrix, using a resistive sum and dif-
ference network, the final L and R chan-
nels are derived and after proper de-
emphasis fed to an audio amplifier. In
addition to the stereophonic program,
the newly approved multiplex system
permits the transmission of an SCA
channel for background musie and simi
lar information. The SCA channel,
frequency-modulating a earrier of 67,-
000 cps, contains information which is
in no way related to the adjacent stereo
programs transmitted at the same time
over the same station. To avoid interfer-
ence like “spitting” and “whistling” be-
tween hoth programs, the F.C.C. requires
the transmitting stations to maintain at
least 60-db separation, even under con-
ditions of maximum modulation. On the
receiving end this value should be main-
tained becanse 60 db of protection (equal

* Director of Engineering, Fisher Radio
Corp., L.I.C, N.Y.
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to a voltage ratio of 1000: 1) can be
considered just high enough to prevent
annoying ecrosstalk of the SCA channel
into quiet passages of a stereophonic
program (and vice versa). As the SCA
channel is adjacent in frequency to the
upper sidebands of the L-R subearrier,
ways must be found to seeure a high de-
gree of selectivity between both chan-
nels. Band-pass filters with a sufficient
number of sections ean be designed to
achieve this end, but they are costly and
bulky. In addition they introduce in the
L-R channel a large amount of phase
shift, which must be compensated for, in
order to achieve in-phase matrixing with
all frequencies of the L +R channel for
a high degree of stereo separation.

Demodulating the Subcarrier Signal

The problems mentioned above made
il necessary to investigate other means
of achieving sufficient selectivity with-
out introducing excessive phase shift.
Linear or square-law demodulation of
the subcarrier permits an improvement
in selectivity equal to the square of the
ratio of both earrier amplitudes. Log-
arithmic demodulation and produet de-
tectors, however, have in theory inherent
selectivity equal to infinity. The first
type is rarely used because in practice it
is very difficult to achieve good loga-

Fig. 1. Front view

of Fisher multiplex

adaptor, Model
MPX-100.

Fig. 2. Rear view of adaptor.

rithmie  demodulator characteristics.
Product detectors, however, are widely
used in single-sideband receivers, where
they contribute greatly to superior per-
tormanece. This detection process requires
a tube with two separate grids and with
linear V./I, characteristies. The recov-
cred subecarrier of 38,000 cps is fed to
one grid, the L-R sideboards to another.
As long as the above requirements on the
detector linearity are met, no demodula-
tion of interfering frequencies will oecur.
In practice, however, some slight devia-
tion from a perfectly straight character-
istic is unavoidable, which might lead to
a small amount of eross-modulation be-
tween the subearrier and SCA channels.
In spite of these practical limitations, the
degree of selectivity afforded by the
produet detector is still superior to other
methods of detection. Therefore, a simple
two-section filter having a band-pass
from 23,000 to 53,000 eps for the L-R
sidebands provides suflicient ecrosstalk
protection. In addition, the series arm of
the band-pass filter can be tuned to an
anti-resonance at 67,000 cps, the center
frequeney of the SCA chaunel, to steepen
the response of this filter at frequencies
above 53,000 eps.

A short mathematieal discussion of the
demodulation process in a produet de-
tector might be of interest. The com-
posite stereophonic signal available at
the multiplex of an FM-tuner is:

E(t)=[A(t)+B(t) ]+[A(2)

B(t) leos w,t
Where A (¢)=instantaneous left ehan-
nel signal,
instantaneous right echan-

nel signal,
w, =27, f,=38,000 cps

The 23,000 to 53,000 cps band-pass

B(t)
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Fig. 3. Schematic diagram of MPX-100.
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filter passes the A-B information only,
therefore the signal at grid No. 1 of the
produet detector is:
[A (1) = B (t)]eos w,t
Signal at grid No. 3 of the produetor
detector :
cos 0t

Product of both signals:

cos? at [A (1) -B(1)]

I+cos2ag[A (1)-B(1)]
_[4(¢)-B (t)] coslwyt
h 2 LA

[A()-B())

The underlined portion of this equa-
tion, containing the second harmonie
of ®, can be filtered ont. Beeanse of the
180 deg. phase reversal in the product
detector tube, the remaining demnodnlated
signal becomes:

Yo [A () - B (1)
This signal is then matrixed directly 180
deg. out-of-phase with the L+ R signal

to produce the final stereophonic in-
formation.

The Adaptor

The Fisher multiplex adaptor, Model
MPX-100, is shown frontview in Fig.
1 and rearview in Fig. 2. The sehematic
diagram is shown in Fig. 3 and the
block diagram in Fig. 4. The signal from
the multiplex output of the FM tuner
reaches two modified cathode followers
(V,), one of which feeds a 15,000 cps
low-pass filter and passes the L + R sig-
nals only to a matrixing network. The
tuned plate eircuit of the same cathode-
follower filters and amplifies the 19,000
cps pilot carrier, feeding it to a second
high gain amplifier (V;). This in turn

synchronizes a 19,000 cps Hartley os-
cillator (V,), whose double-tuned plate
eircuit filters out the 38,000 eps carrier
required for the detection of the L-R
sidebands. A band-pass filter econnected
to the seeond ecathode-follower, permits
only the L—R sidebands to reach grid
No. 1 of the produect-detector tube (V,).
At the detector output a sharp series-
tuned filter removes the 38,000 cps ecar-
rier and only the demodulated L - R au-
dio signals are passed to one arm of
the resistive matrixing network. The
other arn receives and R - L signal of
equal amplitude through a wide-band
phase inverter stage (V,). The 75 us.
de-emphasis network separating both
seetions of the balanced matrix equal-
izes the frequeney response and removes
any remainder of the 38,000 cps car-
rier. Carefnl alignment of all tuned eir-
cuits and correct setting of the balance
control as well as the selection of close-
tolerance parts will ensure equal levels
and minimum phase shift between main
and subearrier modulation frequencies.
This is of prime importance, because
only 3 deg. of phase difference and +0.3
db of amplitude variations between the
main channel signal and the subearrier
sideband envelope will result in not more
than 29.7 db of separation. These, for
example, are the values, which the ¥.C.C.
requests all stations to maintain during
stereo transmissions. It is only natural
that the adaptor should not deteriorate
the stereo separation.

A closer look at the schematie diagram,
Fig. 3. reveals an interesting feature of
the MPX-100. A front panel light, de-
signated “Stereo Beacon,” is lit when-
ever a station transmits a stereo pro-
gram. Reverting back to the block dia-
gram it can be seen that this light is

connected to a 19,000 eps amplifier and
relay stage. The pilot carrier is trans-
mitted only during stereo programs and
activates a relay, which in turn switches
on the light. The same switch also opens
the L -~ R audio channel connected to the
matrixing network. The advantages of
this eircuit are obvious. When tuning
from station to station the lamp is lit
only when a stereo program is on the
air. There is no need to switch baek and
forth between mono and stereo posi-
tions on your amplifier and listen to the
speakers, to determine the nature of a
program. The switch, therefore, can be
left in the FM-stereo position at all tiines
and the MPX-100 will automatically
provide the correct signal. During stereo
transmissions, the light is on, the switch
open and the L - R signals will reach the
matrixing network, to form together
with L+ R signals the final L and R
stereo information. During monophonie
operation, because no pilot signal is pres-
ent the relay is not activated the light is
off, the LL— R channel switch is closed,
and only L+ R monophonic signals will
reach the output. But here one problem
still remains. When tuning between sta-
tions, hiss and noise is high enough in
amplitude to activate the relay in the
same way as does the 19,000 eps pilot
carrier. To prevent the relay amplifier
from being affected by this noise, a por-
tion of it is amplified in a stage, tuned
to 100,000 cps, rectified and fed to a
bridge eireuit, where it blocks the relay
tube completely. On station, the noise
disappears and the voltage derived from
the rectified 19,000 eps pilot carrier is

high enough to unblock this stage.
A few more circuit refinements are in-
corporated in MPX-100. Feed-through
(Continued on page 102)
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Filters For FM-Stereo

NORMAN H. CROWHURST"

When the regenerated subcarrier and the main carrier are rejoined in the
FM-stereo decoder they must bz in phase with each other within 3 degrees. In
order to effect this, several of the filters and circuits must be phase-linear.

HE CHOICE OF SYSTEM for FM-stereo
Tcaught many people in the industry

by surprise and, whichever variety of
receiver circuit individual designers may
faney, they have been finding themselves
in filter design problems, somewhat dif-
ferent from probleins encountered bhe-
fore in audio cirenitry. Of course, the
basic design of a stereo adapter is audio,
althought the tuner end is r.f. But, given
a wide-hand tuner, that ean demodulate
the FM carrvier linearly when it earries
modulation frequencies up to 53,000 eps
(without SCA subearrier, or 75,000 eps
with a subearvier). the handling of that
demodulated signal to reconstrnet un-
distorted stereo is a problem in audio
engineering.

Other articles have explained basie ap-
proaches used in receiver adapter eir-
cuits. What we are concerned with here
is solving the various problems posed
by the filters that will be needed. Andio
engineers have long heen familiar with
crossover filters, and to some extent with
band-pass, band-reject, and m-derived
filters; but time delays, the requirement
of phase-linearity and the phase adjust-
ment of regenerated subearriers 1s a new
subjeet to them.

Time Delays

Time delays filters are needed to equal-
ize for delays, either along lines, or in
other filters. Delay filters to eompensate
for differenee in the transmission time
along lines, are a transmission man’s
headache, and need not be considered
here. At the transmission end, the prob-
lem is simpler in one respect: the filter
ean be of standard form, using as many
ecomponents, with whatever cost and pre-
cision, is necessary for the job. At the
receiver, the cost of this kind of filter
wonld price the receiver or adapter out
of the market, so other methods are
sought. Fortunately, as we shall see,
phase compensation is relatively simple,
once the basie requirements of phase
linearity have been met.

Basic Design: Low-Pass Filter

Considering the low-pass filter first
will elarify some of the issues involved,
such as what is meant hy phase linear
and how to achieve it. Let’s consider first

* £16-18 40th Avenue, Bayside 6, N.Y.
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a simple “half-section” arrangement, as
shown at Fig. 1. The half-seetion desig-
nation derives from elassie filter design

L

IO

VOLTAGE |
SOURCE c

Fig. 1. Basic low-pass filter section, values
for which are discussed in the text.

MEASURE

IMAGE EILTER IMAGE
== = L
HERE

DIRECTION OF SIGNAL TRANSFER

Fig. 2. Conventional filter design is based

on a hypothetical image impedance,

which is not a simple value; this means

the results obtained are only approxi-
mate.

approach, using the image impedance
concept. For such a filter to realize its
theoretical response, it must be termi-
nated at a specified end, say the output,
with a theoretical impedence value;
when this is done, the impedanee re-
fleeted to the input terminals is an
identieal one (Fig. 2).

What is usually overlooked in this ap-
proach is that this image impedance is
a resistance of almost constant value
through the pass range, passing through
zero or iufinity (according to configura-
tion) at eut-off frequency, to hecome a
reactance in the rejection or attenuation
range. Only by terminating such a filter
with an impedance that fulfills this con-
dition, would its calenlated response be
achieved.

This is usually overcome by terminat-
ing a filter with sections whose image
impedance shows minimum deviation
from constant up as close as possible to
cutoff frequency, so that termination
with a eonstant resistanee will minimize
deviation from caleulated response. In
effect, we finish np with a double ap-
proximation situation.

The approach is made muzh simpler

PHASE RESPONSE-DELAY

90° -
L
120°
= _— T 1 T
— 1L -
150° : L !
T O I 1 I ) B) | [
T T — &
—
TR T_i HH i -
—~.
180° L1 | 119
2 .2 3 A 4 57 1.0 2 3 4 5 7 10

NORMALIZED FREQUENCY

Fig. 3. Phase response of three low-pass filters, using the configuration of Fig. 1 with
different values. At the reference frequency (cutoff) the reactance of L and C each is:
Curve (A), equal to R; Curve (B), equal to 1.414 times R; Curve (C), equal to 2 times R.
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Fig. 4. Plotting phase response to linear frequency, as well as degree scale, shows
how the values for curve (B) optimize phase-linearity up to cutoff frequency.

by being more direet. Instead of starting
with an assumed terminating impedance
whieh ean never he realized, only ap-
proximated, we start with an assumed
terminating resistance, whieh we ecan
eventually put a value to, and get out
of the resistor hox.

First let’s clarify what we mean by
phase-linear. The usnal response is
plotted against the usual frequency
seale, whieh is logarithmie. To these
scales, any low-pass filter will have a
eurved “tangent-law” response, of the
tvpe shown at Fig. 3. The eurves are for

three sets of values, each with the same
90 deg. phase reference frequeney. At
this frequency, the value of each re-
aetanee is identieal and the relation to
the terminating resistance at this fre-
quenev ean identify differences in ve-
sponse. Curve (A) is for reactanees each
equal to terminating resistance at eut-
off eurve (B) is for the constant re-
sistance ease, where each reactance is
V2 times the terminating resistance;
curve (C) is for reactances each twice
the terminating resistance.

Plotted this way, none of the phase re-

-3

2 — T \m T 7 - T T
L } ) L—V '—”"‘\ |
/
0 == SEEEET ————l'v—-""""—/
P | A)
£ -\ﬁ* (&) +

ATTENUATION RESPONSE-db

ol lll: )

-1 .l .3

.4 | .6 .8 1

NORMALIZED FREQUENCY

L] ‘IL'.'
39

1.8

Fig. 5. Attenuation responses of filters using same values as for the phase responses
of Figs. 3 and 4.
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sponses is linear. But we are concerned
with phase linearity from the view-
point of the relations between various
side-hands of a subearrier, which are
determined by their sum and difference
from the subearrier frequency. So we
must use a linear frequency scale, if we
want to represent corresponding pairs of
side-bands as equidistant on either side
of the subearrier.

Replotting phase responses this way,
we take the same three sets of values and
the results are shown at Fig. 4. The cor-
responding amplitnde or attemmtion re-
sponses, using a db against log frequeney
seale, are shown at Fig. 5. Notice that
the middle eurve (B), using the so-ealled
“constant-resistance” values, maintains
maximum flatness up to the 3-db rolloff
point (or cutoff frequeney) and deviates
from phase linearity by considerably

L
1
—JY
(W
VOLTAGE 2
SOURCE '
C I
REACTANCE VALUES AT 47 KC
REACT ANCE RESPONSE
RATIO) FIG. 7 | FIGS. B & 9
L
fate | 1.785 1.5
R
wl 1
L 3 5
R wCR

Fig. 6. Circuit of so-called m-derived filter

configuration, used in this article to de-

velop a phase-linear filter with a rejec-
tion frequency.

less than 2 deg. over the range from zero
to cutoff frequeney.

The phase linearity, as well as the at-
tenuation response, deteriorates when
this condition is deviated from. However,
the fact that only three hasic cireuit ele-
ments are used, one of which is the termi-
nating resistance, means that reasonable
deviation, say hy using 5 per cent values,
will vesult in a filter that will easily
stay within 3 deg. deviation from phase-
linear.

Where the filter operates from a
cathode follower into a resistance load
many times the source resistance of the
cathode follower these basic values ean
he used. Where the filter is interposed
between two impedances, hoth of which
must be regarded as finite for design
purposes, these basic values need chang-
ing, in accordance with design data we
have given elsewhere.

Low-Pass Filter, M-Derived

Some may eritieize this designation of
the next type of filter. The term “m-de-
rived” has been applied to a good many
ways of deriving a filter, which do not
conform to the classic method, so we
trust one more will be permitted. Our
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reason for using the term is that the
configuration is identical with the classic
m-derived form (Fig. 6), but the values
are very different.

The first step may be regarded as
somewhat similar to m-derivation in con-
cept. We use a value of series L identical
with that for the constant resistance type
filter and with the same cutoff frequency,
in this case 53,000 cps, we select values
for L, and C that will (a) resonate at
the rejection frequeney, in this case
67,000 eps, while (b) providing the cor-
rect capacitive reactance at cutoff fre-
queney.

Plotting out the phase response of
these values (Fig. 7), we find it to be
reasonably phase linear up to about
45,000 cps, which is not quite good
enough. Obviously what is needed is a
narrowing down of the margin hetween
the basic cutoff frequency and the max-
imum rejection frequeney.

To change our approach slightly, since
the definitive point of this configuration
is really the maximum rejection fre-
quency, we use it as the reference
frequency for design. On this basis,
53.000 cps is 0.79 times the maximum
rejection frequency. Using this tech-
nique, we have only two variables to ex-
plore:

(1) the relationship between each ‘re-
jection’ reactance and the terminating
resistance at rejection frequency;

(2) the value of the additional series
induetanee.

Exploring various possibilities in this
way, we find the eombination shown in
Fig. 8 gives a good approach to phase
linearity, being well within 2 deg. up
to the required cutoff frequency. The
corresponding attenuation response is
shown at Fig. 9. Notice that the values
(Fig. 6) are such that exaet adjustment
is not necessary for at least acceptable
performance. It is recommended that the
rejection pair be carefully tuned to
67,000 cps, after which the series ele-
ment can be within 5 or 10 per eent,
without serious change in performance.
What changes is phase slope, within this
range, to a much greater extent than
phase linearity. Phase slope can be com-
pensated for by slight readjustment of
the subearrier reinsertion phase.

As with the low-pass ecirenit, this de-
sign assumes zero souree impedance with
finite load impedance of known (de-
sign) value. If both values are finite,
which approach may well save a stage
in some circuit configurations, the filter
design is a little more involved, but fol-
lows the general method outlined here.

Band-Pass Filters

Now all we have to do is apply this
to band-pass filters. Unfortunately, it’s
not that easy. Remember that a high-pass
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Fig. 7. Using a form of m-derivation from the constant-resistance values of Figs.
2 through 5, this is the phase response achieved.

filter always presents a phase advance,
that is complementary to an equivalent
low-pass filter, plotted to a logarithmic
frequency scale, as at Fig. 2.

The combination of values that
achieves such good phase linearity in a
low-pass filter requires frequency to be
plotted to an inverse seale for the phase
response to look linear. To a linear scale,
the rate of change 1s always greater
nearer cutoff and falls away to zero at
higher frequencies, approaching infinity.

A band-pass filter is essentially a com-
bination of high-pass and low-pass ac-
tion. In a narrow band-pass filter, the

range of absolute frequeney is such that
presentation on logarithmic, linear, or
inverse law seale makes relatively little
difference. Slight asymmetry in design
could make the phase more nearly linear,
if the departure is great enough to make
the effort worth while.

But when the “carrier” is 38,000 cps,
with sidebands from 23,000 to 53,000 cps,
we are no longer narrow band. Only a
linear frequency scale can provide 23,000
and 83,000 cps at equal distances from
the 38,000 eps carrier. Some fudging
might conceivably get phase linearity

(Continued on page 32)
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number five

FOR A LIMITED
TIME ONLY!

SAVE 5150

ON THESE TWO VALUABLE
REFERENCE BOOKS

. BUY BOTH FOR ONLY $49> .

The 5th AUDIO ANTHOLOGY req. $3.50
The 4th AUDIO ANTHOLOGY reg. $2.95

Both $6.45 reg.

Here’'s what the 5th AUDIO ANTHOLOGY contains ——

o THE BIGGEST AND BEST VOLUME EVER!
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The new T300X
Award Tuner
does not need

a multiplex
adapter

woor sraggton

# THE AWARD SERIES, T100X

The T300X, AM/FM tuner, does not need a multiplex
adapter. It has one. Right where it belongs—built-in.
Onthe chassis and out of sight. The T300X is completely
ready to receive multiplex (FM Stereo)broadcasts now.

What is the significance of multiplex? It represents
a major technological advance in the technique of
broadcasting. Now, for the first time, you can enjoy
all'of the color‘and genuirie excitement of stereo with
the fidelity that only FM can provide. And what a won-
derful opportunity it presents for taping stereo selec-
tions right off the air.

The T300X is a striking example of Harman-Kardon's
engineering leadership in the development of instru-
ments for multiplex reception. It is designed with a
wide-band Foster-Seeley discriminator and a 6BN®6
limiter to insure freedom from distortion and noise.
A total of 4 IF stages guarantee greater sensitivity.
Automatic Frequency Control (AFC) with regulated
voltage supply maintains oscillator stability regard-
less of line voltage variations. The T300X boasts supe-
rior impulse noise’réfection plus uniform limiting and
output at all signals. Here is a solid performer, rock
stable and ideal for multiplex reception.

The T300X takes its place in the Award Series along-
side the classic F500 tuner shown below. The F500 is
a completely professional FM tuner designed with
every provision for multiplex now or in the future. It
has space on its chassis to accommodate the excellent
MX500 wide-band, plug-in multiplex adapter. No spe-

cial controls are needed; no special adjustments. Just
one simple connection converts the F500 into a com-
pletely integrated multiplex tuner.

Either tuner will provide outstanding performance
with the Award amplifiers shown on the opposite
page. Both are beautifully finished in brushed gold.

The T300X, AM/FM stereo multiplex tuner, is
$149.95; the F500, FM/multiplex' tuner—$129.95. The
MX500 multiplex adapter for use with the F500 —
$39.95. Optional enclosures, which fit both, include
the CX50 (metal)—$12.95 and the WW50 (walnut)—
$29.95. Prices are slightly higher in the West.

For complete information on the Award Series and
other fine Harman-Kardon products write to Dept. A-8,
Harman-Kardon, Plainview, N. Y.
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The new A300
Award Amplifier
makes stereo
attractive and
inexpensive

The A300, 30 watt stereo amplifier, is a sparkling
new addition to the widely acclaimed Award Series.
Its strikingly handsome styling, professional features,
solid performance and moderate price ($99.95) make it
clearly the best buy in a stereo amplifier

It is designed with the same skill and precision re-
flected in the 50 watt A500—first of the great Award

amplifiers. When the A500, shown below, was intro-
duced it quickly established new performance stand-
ards for integrated stereo amplifiers. In its own power
category, the A300 is certain to establish similar stand-
ards of excellence.

The A300 delivers 15 watts (Music Power) per chan-
nel with less than 1% distortion. Special grain-
oriented cores in the output transformers provide
wide-band response. At normal listening levels the
frequency response is =1 db at 15 to 70,000 cps.

Its many features, unique for an amplifier in this
price class, include: A zero to infinity balance control
which permits balancing of speakers for virtually any
listening position in the room; a variable blend con-
trol to eliminate undesirable *“hole-in-the-middle” ef-
fect; ganged treble and bass tone controls provide
12 db boost and cut at 50 cycles and 10 db boost and
cut at 10,000 cycles; dynamic loudness contour con-
trol; silicon diode power supply for excellent B+ regu-
lation; RIAA phono and NARTB tape equalization
controls; two tape outputs (after tone and loudness

THE AWAHD SERIES. A0

controls) for recording; illuminated push-button on/off
switch which permits unit to be turned on and off
without upsetting carefully pre-set controls; stereo
reverse/normal switch and rumble filter.

The A300 and A500 will perform superbly with
either of the Award tuners shown on the opposite
page. Both instruments are handsomely finished in
brushed gold.

The A300 is $99.95; the A500—$159.95. Optional en-
closures, which fit both, include the CX50 (metal)—
$12.95 and the WW50 (walnut)—$29.95. Prices are
slightly higher in the West.

For complete information on the Award Series and
other fine Harman-Kardon products write to Dept. A-8,
Harman-Kardon, Plainview, N. Y.




(Continued from page 23)

down to two “bites” of equal slope, but
it could never achieve full linearity from
23,000 to 53,000 cps.

The band-pass filter has been “needed”
to separate the subecarrier sidebands
from the main or sum channel. If this
matrixing method is used at the trans-
mitter, no such filter is required. Maybe
low-pass filters are used to ensure that
the audio eontains nothing above 15,000
eps, to cause interference between main
channel and subecarrier sidebands. But
the actual matrix needs no selective filt-
ers. So why should the second (recep-
tion) matrix need them? A little further
thought reveals that it doesn’t.

If we consider the eomposite of fre-
quencies fed to the subearrier detector,
after reinserting the subearrier, we have:
50-15,000 ¢ps, main channel informa-
tion; 23,000-38,000 cps, subearrier lower
sidebands; 38,000 eps subearrier, which
should be the biggest single component
at this point; and 38,000-53,000 cps,
subearrier upper sidebands. (Fig. 10).
If this is demodulated after the manner
of an ordinary AM carrier, only the
lower and upper sidebands will come out
in the audio range; the 50-15,000 cps
will be equivalent to asymmetric side-
bands for modulation frequencies of
23,000-38,000 cps (inverted).

It’s just as if an adjacent carrier of
zero frequency carried this sideband. The
separation of 38,000 eps between carriers
ensures the sidebands of one are ultra-
sonic in the demodulation of the other.

There’s just one snag: using ground
reference, the detector gets the full 50—
15,000 cps audio, unless there’s a band-
pass filter, without being able to tell it’s

supposed to be related to a 33,000 cps
carrier. In short, the presence of the
50-15,000 cps will act as variable bias
on the detectors in handling the 38,000
eps and its sidebands.

But this is not difficult to overcome:
the detector load needs unhooking from
ground, so the proper bias can be in-
serted. In other words, the whole detector
circuit “floats” at the main audio wave-
form (Fig. 11). There are undoubtedly
other ways of doing this, but this illus-
trates the general method. Now we don’t

MAIN
CHANNEL

LOWER UPPER
SIDEBANDS SIDEBANDS

i PILOT ¢ |

0 151923 38 53 (kC)

SUBCARRIER

Fig. 10. Audio spectrum of demodulated
stereo program; the main channel, as
sideband of the subcarrier, is ultrasonic.

need the conflicting phase slope that is
inevitable with a wide-band band-pass
filter.

Relative Phase on Second Matrix

If phase linearity is maintained, the
relative phase, between sum and differ-
ence, is simple to correct. The carrier
needs inserting at the correct phase,
along the phase slope of the sidebands
(Fig. 8), so that a flat output, free from
distortion, is obtained. Now the bigger
time delay will be in the sum channel,
which is equivalent to 90 deg. at 15,000
cps, or 1624 microseconds (due to the
15,000 cps, phase-linear low-pass filter,
Fig. 3).

If the m-derived filter is in the side-
bands channel after the take-off point
for the 15,000 cps low-pass, this will in-
troduce a delay of almost exactly 45 deg.
at 38,000 eps (Fig. 8) or 3.3 micro-
seconds. So, depending on the location
of the m-derived filter, the demodulator
needs to introduce a delay of 1625 or
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Fig. 9. Attenuation response of the filter whose phase response is shown in Fig. 8.
Shaded area represents the maximum excursion an SCA subcarrier may make.
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13.3 mieroseconds, which can easily be
arranged by means of the “r.f.” (in this
case 38,000 cps and harmonies) filtering
and its time constant.

As there is a nice wide gap between the
residual subearrier components to be
eliminated and the highest audio—15,000
eps—simple R-C combinations can care
for this time delay and filtering (F'ig.
12).

Subcarrier Phase

This part is more a practical item
than a basic design item, but it’s related
to the rest of this problem, so here it is.
Each way of regenerating the subcarrier
will have slightly different methods of
adjusting the phase to meet the require-
ments of the rest of the circuit.

Where the pilot frequency is just iso-
lated and frequency doubled, extremely
good isolation (with a high-Q circuit) is
essential, so the tuning of the pilot fre-
quency circuit should not be changed ap-
preciably. In this case, probably the
best compromise is to effect part of the
phase compensation at 19,000 eps and
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v Introducing! The new E-V THIN MAN — the non-directional,
voice-range, ‘‘invisible’’ microphone for vocalists, panel
shows, group discussions, public address

Developed through close personal liaison with technical directors, audio
engineers and performers, the E-V Thin Man features a 24-inch long, Y-inch thick
semi-rigid tube with the microphone on the end . . . close to the sound source

for full-range, pop-free response without distracting or obstructing

the view of either the performer or the audience.

It’s the latest Electro-Voice design achievement — and another
reason why E-V microphones arc used at major news events more
often than the next four brands combined . . . 87.39, more

often than any other single brand!

With the Model 652, you enjoy typically smooth E-V frequency
response. Two transparent baftles allow accentuation of
the presence range — the smaller for a 3 db boost and the
larger for a 6 db boost at 5,000 cps. Used without a
baffle, the Model 652 provides smooth response from

80 to 8,000 cps. It's the perfect answer for small
stations, small studios with acoustic problems
solved only by a close microphone!

For full information on the Model 652, write
for our free, fact-filled specification sheet!

Also available in 15" lengths as Model 652A.
Identical in all other respects.

Lisr Price, $120.00 (652 or 652A.)

Normal Trade discounts apply.
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Fig. 12. Additional filtering of the sub-

carrier (as shown here), can, by correct

choice of values (see text), correct for de-

lay difference between sum and differ-
ence channels.

part after doubling, at 38,000 cps. be-
cause serious detuning of the 38,000 cps
subearrier can result in either asymmetry
or distortion of the regenerated snbear-
rier.

Where the cireuit uses a pilot-fre-
queney oscillator, locked to the ineom-

free-running pilot oseillator frequeney
gives good control of phase. The doubler
is then left tuned to exaectly 38,000 cps.
Detuning it would only have slight effect
on phase anyway.

\Wheve the eircnit uses a subearrier os-
cillator, synclironized by the pilot fre-
queney, appreciable shift of the 38,000
eps free-running frequeney is not de-
sirable, becaunse it will result in inequality
of alternate eycles of subearrier, even if
the pilot holds it. Slight detuning of the
19.000 eps pilot will do the best job, by
changing the point at which the (true)
38,000 eps is locked.

Frequency Doubling

Some spurions components ean he
eliminated from the output by removing
all of the 19,000 eps from the regener-
ated subearvirer. A simple tuned ecireuit
will never do a perfeet job. A relatively
simple eircuit that will is shown at Fig.
13. The 19,000 eps oscillator plate cur-

ing pilot, slight adjustment of the
g+

38 KC

TUNED

| CirCUIT
REGENERATED
SUBCARRIER

SYNC o —l(—

)\

Fig. 13. A refined

frequency-doub-

ling circuit, that

allows the 19,000-

cps pilot to be

completely nulled
out.

B+

CHOOSE BIAS

FOR PENTODE

TO GIVE NULL
OF 19 KC

19 KC ELECTRON

COUPLED
OSCILLATOR

B

OouTpUT
i (_
— | |
6aug f = ===
= s
ADJUST BIAS

Fig. 14. With resistance coupling, the cir-

cuit of Fig. 13 will frequency-double any

signal, and null out the input funda-
mental.
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rent is drawn through the 38,000 cps
tuned eircuit in such phase as to neutral-
ize the amplifier 19,000 eps component
due to the doubler stage (pentode).

Careful adjustment of values (operat-
ing voltages and coupling values) can
make this cirenit produee almost pure
second harmonie with no tuned ecirenits
at all (Fig. 14). When a tuned circuit is
used as ecommon plate load, virtually
complete rejection is possible with rela-
tively uneritical setting.

Output Filtering

By now, many will have discovered
that the ontput, even with deemphasis,
contains appreciable signal at 38,000 cps
and its sidebands, whieh ean be trouble-
some, if yon want to tape record. par-
tienlarly. A broad resonant ecireuit does
not produee particularly good rejection.
A narrow one, or a conventional twin-T
filter, ounly takes the 38,000 eps and
leaves most of iis sidebands.

A very neat solution is a special twin-T
that incorporates the deemphasis as well,
provides a wide, deep null over the 38,000
eps region and requires values that are
not nearly as eritical as the normal
twin-T civeuit (Fig. 15).

Correet deemphasis is achieved by ad-
Justing the total series souree resistance
(ineluding matrix or diode load elements
in their series-parallel arrangement) to
an impedance (resistive) of 25,000 ohms
for the values shown in the twin-T. Other
values ean he used if different eireuit
values have to be matehed. In the origi-
nal twin-T network design, the ideal
values would be a/¢c=7.35, b/e=1.15.
Using values a/c=.6, b/c=1.2 allows
for some series source resistance.

The great advantage of this eireuit is
that all values are relatively non-eriti-
cal. Changing any pair of values by 5
per cent retains a rejection of better than
40 dh. In faet when this filter is used, it
is found that there are second harmonies
of 38.000 eps present, that were com
pletely masked by the muech larger 38,000
eps eomponent previously.

If the 76,000 eps components should
prove troublesome, these ean he removed
by additional E and C, using modified
values so this ean he part of the deem-
phasis too, and thus obtain some 30 db
vejection of 76,000 cps. If more or hetter
rejection 1s wanted, a similar twin-T de-
sign can he used, ecentered on 76,000 eps,
with even greater latitude in tolerances.

This artiele has given the basie design
data or approach, rather than eomplet-
ing any individnal eirenit design. This
can be applied to any of the adapter
cirenits where such filtering is needed,
by using the normalized design factors
we have given, in whatever arrangement

Fig. 15. A useful
asymmetrical . el
twin-T filter that SFSEUCRI:I:E
achieves deem-

phasis and 38,-

appeals to the individual designer. xE
{
51k 10k
—NVWW- —VWWW—— AWV

! J‘sno..,.r
| T

000-cps band re-
jection in the same
circuit.

83upf 430ppf
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NEW SONY _Sterecorder300

4 TRACK & 2 TRACK STEREOPHONIC RECORDER

Here, through your fingertips, you take complete control of
sound, blending it to magnificent perfection.

A great symphony to record? With this superb instrument
you are a professional. Touch your stereo level controls —
feel that sensitive response. Dual V.U. Meters show precision
readings as you augment the strings, diminish the brass. The
richness of that low resonance is captured with your bass
boost. The strength and delicacy of every sound —now yours

to command. . L e
On Sale only at authorized dealers, known for integrity.

' =1@IN G SUPERSCOPE [IZ3 Tl gzl

Four and two track, stereo and monophonic,
recording and playback, the SoNY STERECORDER
300 — with its hysteresis-synchronous motor,
built-in stereo pre-amps and power amps, and a
dozen more professional features — is truly the
ultimate in tape recorder engineering. $399.50,
complete with two dynamic microphones, two
extended range stereo speakers all in one port-
able case. For custom mounting, $319.50.

Other new Recorders from world-famous Sony:

262-SL $199.50 — 4 and 2 track stereo play-
back. 4 track monophonic recorder. Sound-with-
sound for language, voice and music students.
Complete with F-7 dynamic microphone.

262-D $89.50 — A complete 4 and 2 track
stereo recording and playback tape transport.

101 $99.50 — Bantam transistorized precision
dual-track monophonic recorder. Complete with
F.7 dynamic microphone.

For literature and name of nearest frarchised dealer, write Superscope, Inc., Dept. 7, Sun Valley, California.
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PRODUCT PREVIEW SECTION

Along about this time of year, the serious audiofan begins to think about improve-
ments—converting to FM-stereo, adding a tape recorder, or whatever. So that he may
have an advance glimpse of the new merchandise which will be available with the
start of the traditional buying season, we present the Annual Product Preview Section.

prices of many more items which are not deseribed,

the third Annual Product Preview is considerably
larger than last year’s, and is—we believe—more complete.
In most instances, a single produet is deseribed in each ecate-
gory from each manufaeturer. In some cases, this may be
the only product of that manufacturer. When the manu-
facturer offers a wide variety of items—as do, for example,
those who make loudspeakers—it is obviously impossible to
list everything. However, for more complete data, it is sug-
gested that the reader write the manufacturer directlv—or
to us—for specifie information. Because of the large numher
of manufacturers represented in this section, they are not
coded in the usual fashion on the Readers’ Service Card. If
the manufacturers of interest happens to advertise in this
issue, you may use the eard and encirele the corresponding
number. If there is room, you may write the name of any
non-advertisers on the card and mail it. We will forward

wpru SOME TWO HUNDRED separate items, along with

them your requests for further information.

Any compilation of this type is subject to omissions and
errors. Any manufacturer not herein represented may be
eonsidered to have: (1), not been asked for information
(our mistake); (2), the information was mislaid (ours
again); or (3), he didn’t send it (his). If we find enough
such omissions, we shall try to fill in later. Sinee this is a
catalog-type presentation, it must be pointed out that the
statements made about the various products are the speci-
fications as furnished by the manufacturer and are not
the results of our own measurements or tests. Also prices
may vary slightly between East and West (and vice versa).

We are sincerely grateful for the co-operation given us
by all the manufacturers represented and by their advertis-
ing agencies. Without their concerted help we could not
have prepared this material. We trust you will find it in-
teresting and informative throughout the year.

AMPLIFIERS AND PREAMPLIFIERS

ACRO

@ 120-Watt Amplifier Kit. Adding to its
already well-known line of amplifier kits
Acro introduces the Stereo 120, which pro-
vides an output of 120 watts (60 watts per
channel). Incorporating printed circuits,
the Stereo 120 is exceptionally easy to con-
struct and provides performance equal to the
laboratory model. Claimed to be the first
commercially available amplifier which com-
bines ultra-linear operation with hybrid

switeh, the AE.S. Model
solid heavy-brass front panel which may be its features is a matrixing network for
cabinet. or separately
mounted for custom installations. Frequency

225 amplifier has a

mounted in its own

monophonic operation when desired. Among

“three-channel” stereo. Circuitry includes
feedback-type equalization plus feedback
around all tubes for minimum distortion. All
low-level tubes have d.c. on heaters, Four-
teen inputs include two each for magnetic
cartridge, ceramic cartridge, tape head, tape
recorder, tuner. microphone, and multiplex.
Frequency response is 20 to 20,000 cps * 1.0
db at 25-watts output; 10 to 30,000 cps * 0.5
db at 10 watts. Harmoenic distortion is less
than 1.0 per cent. Tone controls are ganged
and provide 14 db of boost or cut at 50 and
10,000 cps. Rumble filter attenuates at the
rate of 12 db/octave below 30 cps. Silicon
rectifiers are used in power supply. Engineered
to the professional standards of the Altec-
Lansing equipment, the 333-\ meets every
criterion ot the most discerning music lover.
Altec Lansing Corporation, 1515 S, Manehester

feedback for wunusually low distortion and
and high stability. Intermodulation distor-
tion is less than 1 per cent at 60 watts and
less than 0.5 per cent oat 30 watts outpnt.
Variable damping is provided on each channel
for optimum speaker performance, Illuminated
meter is provided for bias adjustment and
circuit check. I'rice for the kit. including
protective cover, iz $159.530. Acro I’roducts
Company, 368 Shurs Lane, Philadelphin 28,
Pa.

Ultra-Linear 1l 60-w pwr ampl kit .. $79.50
Stereo preamp kit ................. 69.50

A.ES.

® 50-Watt Stereo Amplifier. Featuring jew-
elled lights to clearly indieate the stereo-
phonic or monophonic setting of the mode
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response is stated as 20-30,000 eps plus or
minus .5 db, with harmonie distortion less
than 1 per cent at maximum output per
channel. Intermodulation distortion {s less
than 0.5 per cent at normal listening levels,
Channel separation is over 50 db. A.E.S,, Inc,
3338 I'ayne Ave., (leveland 14, Ohio. User
net price $139.50 (f.o.b. factory).

ALTEC

@ Ntereo  Amplifier-Preamplifier. The Altec-
Lansing Model 353-\, is a complete amplify-

ing system. embodying two 25-watt stereo
channels which may be combined for 50-watt

Ave, Anaheim, Calif. User net price, $225.00.

345 60-w stereo ampl ............ $245.00
445A stereo preamp . ............. 189.00

BELL

@ Sterco Amplifier. Developed for stereo from
input to output, the Bell “Carillon” Model

G060 is conservatively rated at 30 watts out-
put for each channel, with 60 watts of mono-
phonic power available when needed. ¥re-
quency response is stated by the manufacturer
to be 15 to 30,000 cps *1.0 db. Hum level is
71 db below rated output. All operating con-
trols of the 6060 are conveniently located
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across the front panel. Bass controls permit
15 db rise and 18 db droop at 50 cps; treble
controlg afford 9 db rise and 18 db droop at
10,000 cps. Also located on the front panel
are four lever-type switches which provide
high- and low-frequency filter cutoff to
eliminate hiss and rumble), stereo function
control, and speaker selcction for stereo in
more than one room. A separate halance con-
trol adjusts the volume level between two
stereo speakers. Continuously-variable loud-
ness control compensates for bass and treble
at low listening levels. Dal frame is extruded
aluminum, while the panel bas all the letter-
ing etched for eclarity. Vinyl tan cover is
set off by the perforated thermal duct which
provides ventilation. Bell Sound Divlsion,
Thompson Ramo \Wooldridge Inc., 655 Marion

Road, Columbus 7, Ohio. User net price,
$219.95.

2418 30-w ster ampl ............. $109.95
2420 34-w ster ampl ........... 129.95
2440 44-w ster ampl ............. 179.95

BOGEN

® i4-Watt Stereco Amplifier. Designed to con
trol all stereo sources—FM, AM, M-stereo,
tape recorder, phono or auxiliary, the Bogen
AP-200 is a 44-watt stereo amplifier (22
watts per channel) which Is one of the new
“fun couple” series inspired by the novel
“The Fun Couple.” by John Ilaase. This
series of components iy matched In ap-
pearance and in performance to provide maxi-

mum efficiency from each unit in the series.
I'requency response of the AI’-200 is within
1 db from 20 cps to 20,000 cps. Distortion
is 0.6 per cent at rated output. llum and
noise level is 60 db down at magnetic iuput,
and 70 db down at the auxiliary and tuner
inputs. Output impedance is 4, 8, 16, and 32
ohms, The front panel contains a coaxial
volume control, treble and bhass controls, and
mode and input scleetors: and five switches,
rumble fllter, scrateh fiiter, loudness contour,
tupe monitor. and pqwer. Bogen-i'resto, a Div.
of the Siegler ¢orporation, I’. 0. Box 500,
P'aramus, N.J. 1'ser net price $154.95, walnut
cabinet $24.75, metal enclosure $11.95.

AP-60 66-w ster ampl ............. $249.95

DYNAKIT

® Sterco Preamplifier. Available in both wired
and kit form, the new Dynakit Model 1'AN-2
is a deluxe stereo control unit which fea-
tures unusual versatility and flexibility, along
with exceptionally low (istortion and noisge.
Although as many as 7 stereo or 14 mono-
phonle inputs can be utilized. the PAS-2 is
simple in operation and uncomplicated in
appearanee, Constriaetion ot the instrument
from the kit is greatiy simplificd by the use

assembled,

of two factory printed circuit
boards, which include about three-quarters
of the components. Average construction time
is approximately eight hours. The built-in
power supply enables operation with any
power amplitier. Frequency response of the
1I’AS-2 i8 10 eps to 30,000 cps, phus or minus
0.5 db. Intermodulation distortion is below
0.05 per cent at sufficient output to drive an
amplifier. Lqualization characteristies are
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closely controlied through the use of com
ponents of oue-per-cent tolerance in the criti-
eal network. Dynaco, Inc., 3916 I'owelton
Ave., I'hildelphia 4, I’a. User net price for
the kit $H9.95, factory wired $99.935.

EICO

® Integrated Stereo Amplificrs. Two new in-
tegrated stereo amplifiers, the 70-watt ST70
and the 40-watt ST40 (shown), have been
futroduced by Eico. Both amplifiers are able to
handle any stereo program source : I'M and/or
AM radio, IM-stereo, magnetic cartridge,
ceramic or erystal cartridge, tape head, or
preamplified tape. Controls include selector
switch, tape monitor switch, separate level
and balanee controls, balance check switeh,
serateh and  rumble filters, loudness-level
switeh, and individual feedback-type hass and

‘> @@ @@ @

The
ST70 has. in addition, a tape-speed equalizer

treble tone controls for each channel.
and a speaker phase-reversal switch. IFre-
quency response of the ST70 is stated as
plus or minus % db from 10 to H0.000 eps
and harmonic distortion is less than 1 jper
cent from 25 to 20,000 ¢ps. The dual power
amplifiers of the ST40 are Williamson-type
circuits employing voltage amplifiers and
split-load phase inverters driving the output
stage. Irequency response of the ST40 ix
stated to be plus or minus % db from 12 to
25.000 cps; harmonic distortion is less than
1 per cent from 40 to 20,000 cps. The ST70
sells for $94.95 in kit form, $149.95 wired.
The ST40 sells for $79.93 in kit form,
$124.95 wired. All prices include metal cover,

Lico Electronic Instrument (o., Ine., 33-00
Northern Blvd, LIC. 1, N, Y.

HF85 ster preamp kit ............... $39.95
HF86 28-w ster ampl kit ............ 43.95
HF89 100-w ster ampl kit ........ 99.50

ERIC

® j0-Watt Stereo Amp and Control Center.
lutended to serve as a complete audio eontrol
center and 20-watt sterco amplifier. the Eric
Madel 3160-T uses two pairs of EL.84/613Q5's
in the output stages. it fentures a transistor-
ized preamplifier for magnetic eartridges, thus
reducing hum and microphonies. Fach chan-
nel has its own separiute, calibrated (in db),
hass amd  treble controls, Harmonie distor-
tion at wmaximom power output is 1 per cent

A ESE
00000

per channel. Intermodalation distortion is
0.4 per cent at 17-watts output. IFrequeney
response is 20-20,000 cps plus or minus 1
Jdh at *normal” lstening level. Iium level is
70 db below 2 watts. 1’'anel dimensions are
13%;” x 4 5/16”, depth is 10” excluding knobs.
The punel cones in an attractive satin-gold
finish. Eriec Electronies Corp,, 1823 Colorado

Ave., Santa Monica, Calif. U'ser net price
$106.20 (prices in Iast slightly higher).
3460P 10-w ster ampl ............ $ 80.00
3560T ster ampl ............. ..., 149.95

FISHER

® 110-Watt Stereo Master Control Amplifier.
The Fisher X-1000 i8 a 110-watt stereophonic
control amplitier designed for use in home
ingtallations incorporating the very finest
equipment. Designed to the very highest
technical specifications without restriction
as to cost. the X-1000 incorporates a num-
her of valuahle new controly and control
functions in additiou to the full range of con-

trols to be found on previous audio control
units. Special features include a newly de-
veloped tape monitoring system with an in-
ternal switching system enabling the tape
recorder owner to employ the entire range
of controls during playback, and still be able
to monitor his tapes while recording. The
X-1000 has complete facilities for ceuter
channel operation; center-channel speaker
output ; and a front-panel control which en-
ables the user to turn off the center speaker
without affeeting the other two channels.
Other special features are: stereo dimension
control ; built-in reverberation control; front-
panel level controls for low level input. The
amplifier section employs two palrs of
matched EL-34's, and two 16%-1b. output
transformers of grain-oriented steel. The
X-1000 in stable and i8 free from ringing
under all loading conditions. Additional fea-
tures include: earphone connections; rear
panel input for remote control; total of 18
inputs; 3 outputs for loudspeakers; 8 out-
pute for other associated components; 3
jewelled lights across the front panel for
elenrly visible indication of mode of opera-
tion ; extremely steep low- and high-pass fil-
ters; front-panel phase-reverse and loudness-

contour switches. The X-1000 has 3 d.c. power

supplies. llarmonic distortion at 110-watts
music power is 0.5 per cent; intermodulation
distortion at 100-watts r.m.s. is 0.8 per cent;
over-all frequency response is 20 to 20,000
eps plus or minus 0.5 db. The X-1000 has a
handsome brass front panel. Fisher Radio
Corp., 21-21 44th Drive, L. 1. C. 1, N. Y,
Uyser net price is $320.50.

X-100 36-W ster ampl-preamp ... $159.50
X-101 B 52-W ster ampl-preamp . 189.50
X-202 B 75-W ster ampl-preamp .. 249.50
400-CX ster preamp ............. 199.50
SA-300 B 90-W ster ampl ......... 199.50

GROMMES

® Nterophonic Amplifier. The new Grommes
361(; is a stereophonic/monophonic pream-
plier and 30-watt power amplifier all in
one compact unit. Featuring ganged controls,
two separate loudness contours, sum-signal
spenker output, ond silicon rectifiers, fre-
quency response is * 0.5 db, 20 to 20,000 cps
at 1 watt., Harmonic distortion I8 0.6% at
15 watts (1000 ¢ps) and intermodulation dis-
tortion is 2 at 15 watts, lHum and noise

—

are T3 db down at the tuner input and 50 db
Jdown at the phono input (below 15 watts).
Sufficient controls are provided to achieve
wide range of adjustments. Sensitivity at thg
Aux and tuner inputs is 0.4 volt; magnetic
phono 0.004 volt; tape head .0045; crystal
phono 0.25 volt for rated output. Precision
Electronies, Inc., 9101 King S8t., Franklin
PPark. Illinois. 1'ser net price, $189.95, cover

$10.00.
LJ8 10-w mono ampl ............. $44.95
24L) 20-w ster ampl . ............. 89.95

HARMAN-KARDON

® 30-Watt Stereo Amplifier. The latest addi-
tlon to the Award Series is the Harman-
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Kardon Model A-300_ a 30-watt stereo ampli-
fier. Although moderately priced, its styling
and features clearly show 1ts family resem
blanee to the more eluborate members of the
Awnrd Series. Among the features which
make this unit so versatile are: a zero-to
intinity balance control which permits either
speaker to be completely cut off so that the
system may he balanced for virtually any
position in the room: eontinnonsly variable

blend controt: ganged treble and bass eontrol
which provide 12-db hoost amd cut at 50 eps.

amd 10-dh boost and cut at 10,000 eps, illu-
minated pushbatton on/off switeh, Other fea-
tures include @ stereo reverse/normal switeh ;
rumble tiiters; dynamic contour controls;
phono-RIAA and tape-NARTH equalization ;
two tape outputs for recording. Speelal grajn-
oriented high-permeability cores in the out-
put transformers provide wide-band response.
At normal listening levels the frequency re-
sponse is plus or minus 1 db from 15 to
70,000 cps. The A-300 delivers 13-watts
(music power) per channel at less than 1
per cent distortion. The price of the A-300
ts $09.95. Harman-Kardon, I'lainview, N. Y.

A-500 50-w ster ampl ............ $159.95

CIT | ster preamp kit 159.95

CIT Il 120-w ster pwr ampl kit 159.95

CIT IV ster oreamp kit ..... ... 119.95

CIT V 80-w ster pwr ampl kit ...... 119.95
KNIGHT

o All Transgistor 36-Watt Sterey Amplifier.

The Knight KN-4001B is a 36-watt stereo am-
plifier which takes advantage of the rapid
growth of transister technology, It can be
run continuously for extremely long periods
of time without getting hot and it consumes
an extremely small amount of power—oniy
23 ma when operating at normal levels, and

¢

no more than 2 amps at full output. It will
not he damaged if aceidently operated with
no  speaker connected to §t. I11FM  musie
power rating is 36 watts; frequency response
is 20-20,000 cps, plus or minus 0.5 dh; IM
distortion is 0.9 per cent at rated output;
harmonic distortion is 0.5 per cent at rated
ountput. It employs 18 transistors and 7 di-
odes: no output transformers are used. Al-
lied Radio Corporation, 100 N. Western Ave.,
Chicago 80. Il ['ser net price $99.30. Allied
also has an extensive line of tube amplifiers
and preamplifiers at all price levels,

LAFAYETTE

® 100-Watt Basic Stcreo Amplifier Kit. 1n
keeping  with  the current  trend  towards
quality, the Lafayette KT-0350 Stereo Ampli-
fier Kit achieves sound reproducing capabili-
ties far in excess of the andible range—plus
0, minus 1 db from 2 to 100,000 eps. 1'tiliz-
ing  multlple feedback Ioops, the KT-550
achieves extremely low distortion without
evidence of ringing or instability. Total har-
monie distortion is less than 0.5 per cent at
60 watts from 20 to 20,000 cps. llum and
nolse are better than 90 db bhelow 30 watts,
Although rated at 70 watts the 7027-A ont-
put tubes are required to deliver only 50
watts thus ensuring long tube life. Other
features include telephone grade electrolytics;
very high quality capaecitors; deposited metal-
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film, glass-core resistors; two printed-circuit
boards; and a step-hy-step instruction man-
unl  with large pictorlal illustrations. The

K550 sells for $134.50 and is availuble in

a facetory-wired version, LA-G50. at $1x84.50.
Lafayette Radio Corp., 165 08 Liberty Ave.,
Jamaica 33, N. Y

KT-600A ster pream kit
LA-250A 50-w ster ampl
LA-240 40-w ster ampl

LEAK

e Newly-Ntyled *Puoint One” Steres I'reamp.
hupressive new styling enhances the appear-
ance of the latest version of the well-known

Leak P'oint One™ stereo preamplifier. Deco-
rator-designed, the new front panel offers
changeable color panels for both faceplate

am! knobs, enahling the user to motcb the
decor of any room. The new esciteheon plate
is interchangeable with the present one, per-
mitting present owners the option of inex-
pensgive conversion to the new styling, The
“Iolut One™ inchudes provisions for playing
stereo, stereo reverse, left channel only, right
channel only, and monophounically. There are

five dual inpnts for virtually any type of
stereo or monophonie souree, including miero-
phone, Bass and treble controls permit boost
and cut of 14 db at 30 and 15,000 ¢px, re-
spectively. All controls are of the dual-ganged
type, operative on hoth channels slmultane-
ously. Distortion is less than 0.1 per cent
for 1.23-volt output. A balance contrel al-
lows for a great difference in sensitivity be-
tween speakers, This new unit has been ex-
pressly matehed to all Leak power amplifiers,
British  Industries  Corporation. 80 Shore
Road, ’ort Washington, N. Y, ['ser net price,
less cabinet, £119.50,

Ster 50 ster ampl
Ster 20 ster ampl

McINTOSH

e Sterea  Preamplifier-Control.  Designed  as
the Model %20 Stereo Compensator, this Me-
Intosh development I8 designed for the nimsic
lover who insists on the nearecst possible ap-
proach to perfection. Full stereo flexibility is
provided plus built-ln pretection of the user's
investment in monophonic records. Frequeney
response is 20 to 20,000 ¢ps £0.5 dh. Distor-
tlon is under 0.2 per cent at rated output
over the entire frequency range. Iigh-level-
input hum and noize level 1s 85 b below
rated output of 2.5 volts, Nix-position mode
selector includes @ stereo ; stereo reverse: left
channel on left speaker ouly: right channel
on right speaker only; left channel on both
speakers, and right channel on both speakers.
For monophonie operation, the €-20 internally
parallels and decouples a stereo phono ear-
tridge to provide best possible reproduetion
from monophonie records. .\ 2-position high-
frequency  cut-off control (9 and 5 ke) is

provided for suppressing hiss. Rumble filter
rejects low-frequency noise. Treble control
provides 13 db booxt and 18 dbh attennation
at 20,000 ¢ps; bass eontrol provides 16 b
boost and 20 db attenuation ar 20 eps,
Fleteher-Munson-type ** aural compensation”

continuously variable. The (-20
matehes  its impressive  performance  with
handsome appearanee. Melntosh Laboratory,
Ine, 4 Chambees St Binghamton, No Y. User
net price, 023400

control is

MC-240 80-w ster ampl £288.50
MC-60 60-w pwr ampl 219.00
MC-30 30-w pwr ampl 153.00

MARANTZ

e Tn-Watt .Amplifier. \ luxurious instrument
by any standards. the Marantz Model 9
acldeves an unusually high order of construe-
tion,  quaiity, and  relinbility.  Instroment-
type precision constracetion is used through-
out, The cirenit is assembled on a2 righd,
heavy-duty, terminal board with machined,
silver-plated, turret terminals. All wiring is
neatly cabled. One of the unusual features
of the Model 9 is the bailt-in test seetion.
incorporated in the instrument are complete

facilities for self-texting and balancing ot
output tubes, The test circuit includes five

serewdriver
test  switeh,
d’Arsonval meter,
nate the need for

adjustments,  a  seven-position
amd  an acenrately  ealibrated
Simple adjustmenis elimi-
matehed output tubes,

power is

Frequeney response at full rated
within 0.1 db from 20 cps to 20000 cps:
within 1 db, 10 ¢ps to 40,000 ¢ps, Harmonic
distortion at full rated power is less than
0.1 per cent at mid-rnnge frequencies; less
than 0.3 per cent at 20 cps: less than 0.5
per cent at 200,000 eps, Intermnodulation dis-
tortion is less than 0.5 per cent. Ilum and
noise are hetter than Y0 db below 70 watts,
Damping factor I8 seventeen and may be
changed internally, It is supplied with a
handsome heavy-metal front panel, with pre-
cision  machined knobs, Marantz Company,

2514 Broadway, Long Island City 6, N, Y.

User net price $£324.00 (slightly higher in
West).

7 ster audio console .............. $245.00
8 00-W sier pwr ampl ........... 237.00

NEUMANN

® Professional Stereo Plaghack Preamplifier.
Normally supplied ax standard equipment
with the Teldee stereo record eutting system,
the Nenmann WY-2 gtereo playback preampli-
tier ix now availuble for high fidelity appli-
cations as a stereo  preamplifier. I'remium
non-microphonic  10,000-hour tubes are in-
chiuded within the advanced circuitry of the
WV-20 A fully shielded dual input transforiner
provides n perfect impedance mateh for the
Neumann DST sterco cartrldge. Two low-im-
pedanee inputs are relay selectable, A low-
impedance output insures compatibility with
any existing pewer amplifier. Amplification
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NO TOOLS...NO CONTROLS...NO SWITCHES...NO PROBLEMS...

FM MULTIPLEX RECEPTION
AUTOMATICALLY
WITH AMAZING PILOT 200

o
| <

Pibot®
200
FM
MLJLTIPLEXER
_——'—'_'_'-_--—-.

H“\L__ ¥ o
THE AUTOMATIC ANSWER TO FM MULTIPLEX RECEPTION—THE PILOT 200 MULTIPLEXER

The great beauty of stereophonic music till now has been confined to records or tape. NOW, with the Federal
Communications Commission ruling on April 19th, 1961, all this great music can be broadcast over the air-waves.
The Pilot 200 automatic Multiplexer is the easiest way to enjoy the new stereo Multiplex broadcasts. All
connections are external, made with jack cords that simply plug in place. No controls. All switching is done
automatically —when the tuned-to station is broadcasting stereo, the Indicator Light goes on and the Multiplexer
automatically switches to stereo reception. And, it will not affect reception of monaural FM. Completely self
powered. Measures 5” high x 3” wide x 14" long. Contains three tubes plus one rectifier. Housed in $7950
an attractive black and brass enclosure designed to match Pilot components.  compiete with enclosure

PILOT 100 SEMI-AUTOMATIC FM MULTIPLEXER!

Completely self powered with only one operational con-
trol —a simple slide switch to put the Multiplexer into or
out of the circuit. All connections can be made exter-
nally. Contains two tubes and one rectifier. Dimensions &
5" high x 3” wide x 9” long in handsome black and

brass styling. Compiete with enclosure $4950

&% d0F™ RiDI0 CORPORATION. 37.33 36th Street, Long Island City 1, N. Y.

FOR BHMPLETE TECHHIC#I‘ IHFUHMﬂ‘ Please send me complete information on both Pilot FM Multi-
TION ON THE PILOT 200 AUTD MATIC plexers. | presently own a (make & model) B T——
FM MULTIPLEXER OR THE PILOT 100 - '

SEMIAUTOMATIC FM MULTIPLEXER, -
PLEASE FILL OUT AND MAIL COUPON. ~***™ e
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ensens New 3-P Speaker

B Tiny beads, expanded

under heat and pressure, give
POLYTEC radiators alight, inter-
locking, rigid cell construction
and tough surface. U.S. Patent
No. 2,905,260.

Make Sound

n 3-P woofer has flat plane radiator. All
the surface is 100% effective for efficient
sound radiation.

ﬂ
i
o

!
'
|

Xy

B 70 tayer molded POLYTEC*
piston, with center-plus-edge drive,
suppresses vibrational modes.

I —

n Woofer piston diameter precisely proportioned to match enclo-
sure acoustics. Permits reduction in cabinet size.

E Improved transient re-

sponse is an important contribu-
tor to better sound quality. You'll
marvel at the new clarity and
transparency of 3-P speaker

system sound.

o

@@9"

E Five all-new speakers (all with
POLYTEC radiators) precisely

complement each other for a new
smoothly blended coverage of the
complete frequency range. Includes
the new 3-P* 10" Woofer, a special
8" midrange, two 3%" tweeters, the
sensational Sono-Dome* Ultra
~Tweeter, and crossover network.
Available in kit form at $97.50.

Flat piston and shallow 1

SYNTOX*-6 ceramic mag- l AE
net make possible unusually slim N0
cabinetry combined with big (
speaker sound. This feature is
fully utilized in the 3-P/2 Super | ‘
Slim Panel System which is only IR
3% deep overall! 1

|7 osrrrrriersirs.
P —

40

*T.M.
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- Systems
Better 7 Ways!

When you buy a new high fidelity speaker system, you can
be sure you are in the forefront of new developments with

Jensen 3-P, the all new speaker development that makes 2;*]’41505""1 Shelf Oiled Walnut, 13%" H; 25" W, 5%" D

sound better 7 ways!

Not only do you get new smoothly-blended transparent
sound, coverage of the complete frequency range . . . with
& full bass capability . . . from the 5-speaker 4-way system
with all-new components ... but there's an exciting choice
v of decorator styled cabinetry in standard shelf size . . . or
space-saving contemporary slim shelf and the super-slim
panel version, a mere 3%" from front to back! Your 3-P
system can match existing decor or be a revelation in
inspired modern flexibility, adapting itself to your space

and visual design for living.

SPECIFICATIONS

Components: 3-P/W1 woofer; M-80 midrange; two TW-40
tweeters; E-10 Ultra-Tweeter. Frequency Range: from as low

as 20 cycles to beyond audibility. Crossovers: 600; 4,000;

10,000 cps. Power Rating: Speaker 25 watts. Higher rated
amplifiers may be used when adjusted to reasonable room
levels. Adequate living room level with 12-15 watt amplifier.

Impedance: 8 ohms. Control: H-F balance.

WRITE FOR NEW CATALOG 165-G

ense MANUFACTURING COMPANY
DIVISION OF THE MUTER CO,
6601 S, Laramle Avenue, Chicago 38, lllinols

e In Canada: Renfrew Electric Co., Ltd., Toronto
den’e“ In Mexico: Universal De Mexico, S.A., Mexico, D.F.
LOUDSPEAKERS

3-P/3 Decorator Shalf. Danish in Oted Wanut, Cresry
Provincial, Wahogary traditional, 13%” H: 25%" W;
113" D—$153.50 Utility Jnfinished —$12%.50



fa 50 to 70 dh switchable, self-noise level is
less than 1.5 my, total distortion is less (han
0.4 per cent rms. Channel separation is

greater than 40 dh, and output level i=x 1.55
volts. Distributed in the United Ntates by the

Norted Audio Corporation, 72 West 45th
Street, New York 36, N. Y. User net price
$645.00,

Width control for WV-2 ... .. .. .. $125.00
PFB-150WD, 150-w pwr ampl ... .. 815.00

NORTRONICS

tmplificr. The Nortronies Model
RA-100 i o high-quality  reeording ampli-
fier which will supply any magnetic record-
ing head with audio power and the reguired
bias velthge, 1t also provides high- and low-
impedance crase power for erase hends. It

® Ilceording

[

VU-meter
which allows constant and accurate monitor-
ing during recordlng, Means are provided for
synchronizing the oscillators to prevent beat-

has a recording-level  indicator

ing. Two RA-100 amplifiers are
sterco recording. The RA-100 may
synehronized  with  most  popular  tipe re-
corders, The Nortronies Co.. Ine., 1015 8,
6th Nt Minneapolis 4, Minn. User net price
$HT.H0,

used for
also he

PACO

® Stereo  IPreamp-Amplifier
Model NA-40 consists of
fiers, each with its own preamplifier-control
system, on a single chassis. 1t ix mounted
in an attractive gold and satin black case.
with satin gold panel to blend harmonionsly
with all decors. The amplifiers deliver a true
20 watts output per channel due largely to
a well-regulated low-impedance power |upply.
There is no clipping even on sustained high-
level passages. Distortion is kept to a mini-
mum _ bhecause of the unique main feedback
circuit which eliminates phase-shifting com-
ponents. In addition to all the standuard con-
frols and switehes the Model NA-40 inecludes :
two dual phone inputs to permit the use of
both record changer and manual turntable,
speeial switching which affords selection of
additional speaker systems anywhere in the
home, and Balance-Right and Balanee-loft
test selector for a simplified aural check on

Kit. The I'aco
two 20-watt ampli-

56 65 0.0
i e e

the balance of two speakers for hest stereo
results. Frequency response measured at 1.0
watt steady-state output is 30 to 90,000 cps
*1.0 db. Intermodulation and harmonic dis-
tortion are less than 1.0 per cent and 0.2
er cent, respectively. at full rated output.
The SA-40 §s supplied with step-by-step ax-
sembly instructions and giant-size wiring
diagrams to ensure easky and successful as-
sembly. PPACO  Electronics Company, Inc.,

42

03
price, in kit
S120.05,

Stth Xt Glendale
forin, S7T9.40

N. Y. User net
¢ factory  wired,

PILOT

® Nirty-Watl Steveo Control-Center Amplifier.
The Pilot 248 is a fine stercophonic amplitier
(harmonie distortion 0.3 from 20 to 20,000
eps at rated power) combined with a versatile
control center, .\ total of 14 inputs for mono-
phonie use or 7 pairs for stereo. Iifteen con-
trols inchinde a serateh filter, a rumble fiiter,
and a tape monitor switch, The 248 has
Pilot’s Stereo-PLUS Curtain-of-sound, an ad-

ditional speaker connection which can be used
for eenter fill-in for stereo or for monophonie
listening in another room. Output is 30 watts
per channel or 60 watts total; sensitivity is
1 volt for full output. Intermodulation dis-
tortion is less than 0.5% and frequency range
is 20-20000 cps. Lach Pilot 248 is shipped
with a certificate showing final test values
for that particular instrument. In distinctive
brass and black styling. P’ilot Radio Corpora-
tion, 32-04 36th Nt., Long lsland City 1, N, Y.
User unet price, 24950,

216A, stereo preamp .............. $199.50
240, 30-w stereo ampl 134.50
264, 60-w stereo pwr ampl 179.50
246, 60-w stereo ampl ........ .... 199,50

QUAD

® Nlereo Preamplifier, The Quad Model 22
stereo control unit js a comprehensive xtereo
Dphonie, monophonic preamplifier utilizing a
pushbutton arrangement to select a variety
of possible combinations. The Quad 22 isx de-
signed to operate with the Quad power am-
plifier, either singly or in pairs. Frequeney
regponse is 20 eps to 20,000 eps, plus or
minas 0,5 lh. volts rmns

Distortion at 1.4

output is 0,02 per cent at the most favorable
arrangement of the controls, With the worst
posstble arrangement of the controls the dis-
tortion is less than 0.1 per cent. Total hum
and noige ix more than 70 db down. Channel
separation is hetter than 40 db from 20 cps
to 20,000 ep=, The front panel is o die-east
and fiuished in a siflvery color. Lectronies of
City Line Center, 7644 City Line Avenue,
Philadeiphin 31, I'a, User net priee $150.00,

Quad Il pwr ampl ................ $125.00
RAVENSWOOD
o 28-Watt Sterco Amplificr. Designed siuch

a short time ago that photographs nre not
yet available (at press time), the Ravens-
wood A-HHOB  stereo amplifier features 14
watts (music power) per channel at a dis-
tortion of less than 0.5 per cent at normal
listening levels. Frequeney response is plus
or minus 1 db from 20 ecps to 20,000 ¢ps,
Hum level is & db helow rated output. A
standard complement of controls are provided,
Ravenswood Division of Annapolis, Electro-
acoustic Corp.. 241 West Nt,, Annapolis, Md.
U'ser net price, £09.95,

PA-2000 60-w ster pwr ampl
PA-3000 130-w ster pwr ampl

REALISTIC

o su-Watt Transistorized Sterea  Amplifier.
Employing neither vaennm tabes or output
trangformers, the new Realistic Model TA-208
provides 25 watts per channel plus a tull
complement of contrels. Irequeney response
of the TA-208 fg plus or minus 1 b from

200 ¢ps to 15,000 ¢ps at rated output, lum

ad notse are db below rated ontput for
low-level inputs and 70 db below for high-
level inputs, Sensitivity at 1000 cps and full

e

@ - = = :
Power output is 4 mv at the magnetic pliono
input. 3 mv at the tape head input, and 300
mvyv at the high-level input. The TA-208 em-
ploys 6 power transistors, 12 medinm gain
transistors, 2 driver transformers, and 1
rectifier transformer. Radio Shack Corp., 730

Commonwealth Ave, Boston 17, Mass. User
net price, Q18995 in kit form $139.95.

SP-212 ster preamp ............... $99.95
TA-18 36-w trans ster ampl ...... 99.50
SAF-24 24-w ster ampl ............ 59.95
BA-210 140-w ster/pwr ampl ....... 179.95

H. H. SCOTT

® 2-Watt Amplifier Kit. Taking its place
beside the unusnally  well-designed 11, 11,
Scott M tuner kit is this 72-watt ampli-
fer kit, the Secott LK-72, On the surface this
kit seems to have all the virtues of the tuner

kit—that is extreme simplicity for the kit
builder combined with factory performance
stundards. From the way these kits go to-

gether it seems that the designer was ordered
to remove the drudgery and leave only the
cost-saving fun. In appearance this amplifier
ix a perfect match for the tuner kit so that
the builder may have a system which is

matched in

appearance as well as perform-
ance by the time he is tinished. Npecitications
for the LK-72 read llke those for any fac-

tory-assembled unit: full power 72 watts
(36 watts per channel); 1I1I°M power hand
extends down to 20 ¢ps; total harmonic dis-
tortion fs less than 0.4 per cent at full
power; hum level is better than 70 db below
full power ontput. Among the many addi-
tional features of the LK-72 are a ‘center
channel” level control, scratch filter, tape
recorder monitor, and separate bass and
treble control for each channel. The IL. 11.
NScott Model LK-72 retails for $159.95. H, H,

Ncott, Inc., Dept. P, 111 Powdermill Road,
Maynard, Maxs,

LC-21 ster preamp kit . ............. $99.95
LK-150 ster pwr ampl kit .......... 169,95
122 ster preamp ................... 285.00
222C 44-w ster ampl ... ... . ... ..., 149.95

SHELL

® $0-Watt Stereo Control Amplifier, A com-
plete monophonie-sterecophonic control center,
the Shell 2020 “Monhasset” features visual
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announcing .

“hew E RAG
Mﬁp. umu:- AUTOMATIC runurahn '_; AN

... the first and only automatic turntable and record changer designed to meet the uncompromising require-
ments of stereophonic record reproduction. The heart of the finest record reproduction equipment is the constant speed
hysteresis synchronous motor. This is the heart of the new MIRACORD STUDIO H. Equally outstanding is the one-piece, dynam-
ically-balanced, seven-pound, cast and machined 12" turntable...another assurance of uniform speed. The scientifically designed,
professional type tone arm with plug-in head is non-resonant and free in all pianes. It tracks faultlessly at recommended tracking
weights. The arm is mass balanced and ne springs are used. The 4-speed MIRACORD plays all size records as a conventional
turntable, an automatic turntable or as an automatic record changer. STUDIO H with hysteresis synchronous motor $99.50.*
Where line voltage variation is not a problem the STUDIO with heavy-duty, shaded, 4-pole motor will provide uncompromising
stereo performance................... U $79.95.*

*Complete with arm, less cartridge and base.

B E N l A N‘ ] N ELECTRONIC SOUND CORP.,97-03 43rd Ave., CORONA 68, N.Y.
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balance of the steree channels hy an eleetronie
“eye” tube. Located on the front panel, with
fndividual channel-balance controls neuarby,
the “eye” permits precise dynamic halancing
of the input signals. In addition a bhuilt-in
signal generator provides a reference voltage
for balancing, The *eye’” is also useful as
monitor for recording. Controls are ajso pro-
vided for selecting mode, loudnexs contour,
mono channel 1, channel 2, or combined, and
rumble filter. I3ass and treble controls are
separate within each channel. Power output

{

Is 40 watts, or 20 watts for each channel
with intermodulation distortion less than 2% ;
harmonic distortion less than 1% between 30
and 10,000 cps. Frequency response is 30 to
20,000 cps *1 db at rated output. 18 db of
feedhack is used with a stability margin of
15 db. Hum and noise are down 80 db at the
tuner and auxiliary inputs, 65 db at the tape
input, and 70 db at the phono magnetic input.
Shell Electronics Mfg. Corp.,, 112 State St
Westbury, N. Y. User net price. $129.45,

Northport 20-w ster ampl
Meadowbrook 60-w ster ampi

SHERWOOD

® 60-Waft Stereo Amplifier. Featuring fiftecn
front-panel controls and switches and twelve
inputs, the new Sherwood Model S-5300 am-
plifier provides 25 watts (music power) per
channel. Included in the front-panel eontrols
are 12 db/octave rumble and seratch tilters
(effective at all inputs). friction-locked bass
and treble controls (each ehannel separately
or both channels simultanconsly), tfunction
switch, selector, stereo balance and indi-
vidual gain, loudness, tape monitor switeh,
phase-reverse switch

loudness in-ount switeh,

- - -

666GEE!

TER = L1}

and stereo-reverse switeh. To facilitate home
or professional type Stereo tape recording,
two eathode follower ontputs and front panel
tape monitoring switch combine to give com-
plete recording fiexibility. 1lum and noise iIs
80 db below 24 watts (radio input) and 60
db below 24 wuatts (phono input). IFrequency
response is plus or minns one db, 20-40,000
cps; IM distortion is 1.5 per e¢ent, and har-
monic distortion is 0.5 per cent at 24 watts

continuous. Damping factor of five assures
optimum performance with today's low-
efficicncey  speaker systems, Dimensions are
4x14% x 14 inches; price is $159.50 (less
case). Sherwood FElectronic  laberatories,
Inc., 4300 N. California Ave,, Chicago 18, 111,
$-500011 80-w ster ampl ........... $199.50
$-100011 36-w ster ampl . .......... 109.50
® 30-Watt Sterco Amplifier. An intergrated

amplifier containing provisions for controlling
all audio playback functions, the Teeco Model
1230 provides 15 wntts in each channel or
30 watts in monophonic operation, It incor-
porates provision for a center channel
speaker which may be used in the same room
a8 the stereo speakers, or it may be used in
a remote location for monophonie reprodue-
tion of the program. The Model 1230 is de-
signed for use with a magnetic cartridge, tape
head, ceramic or crystal cartridge, AM/FM

44

tuners, or auxiliary equipment, Treble, hass,
and balunce-loudness controls are ganged or,
by turning each friction-loeked knob sepa-
rately, can be operated to adjust the channels
individually, The 8-15 includes low and high
filters, and output jacks for tape recording.

Fregueney range s 30 to 30,000 c¢ps, Tru-
tone Electronies, Inc, 6912 Nanta Moniea
Rivd., THollywood 38, (alif. User net price
S119.75.

1220 20-w ster ampl ... .. ... ... ... $91.50
957 14-w ster ampt . .............. 67.50

TRANSIS-TRONICS

® {{l-Tranxigtor jo0-Watt
['roviding all the required facllities for a
home musie system, the TEC K-15 all-tran-
sistor 40-watt stereo amplifier provides several
advantages which are unigue to transistor
cireuitry. For example, the amplifier may be
operated frowm either batteries (12 to 28
volts), or from a standard 110-volt a.c. line.
The current drain at full ontput is helow 2
amperes and is less than 1 ampere at ligten-
ing levels, This means that the TEC $-15 can
be used in auntomobiles or boats without
appreciable drain on the standard electrieal
system, The absence of heat that is associ-
ated with transistor operation, makes cahinet

Ntereo A mplifier.

since
N-15

eritical
THe
transformer, and ix
thux free of the dixtortion developed iu this

less
The

moanting and placement
ventilation i= not a factor,
does not use an output

type of unit., Separate bass and treble eon-
trols are provided for each channel. There
are also five pairs of inputs and two switched
e, outlets, PPower output is 40 watts (20

wittts per channel) measured according to
1IIFM musie power standards with 4-ohm
load, Freqiency response is 20-20,000 cps

within 0.5 db, response down 8 db at ¢ cps
and 45,000 cps. Intermodulation distortion is
less than 0.9 per eent at rated output, and
harmonie distortion is less than 0.5 per cent
at rated output, The circuit ineludes fourteen
low-level transistors, four power transistors,
two germanfum rectifiers, two germaniomn di-
odes, and three silicon diodes. Transis-Tronics,
1601 Olympic DBlvd,, Santa Montea, Calif.
User net price $129.50,

TUNERS

ALTEC

o Home Mugic Center, Advaneed design and
performance with an aceent on style is fea-
tured in the new Altee Lansing 707 sterco
AM-F'M tuner-umplifier. Operating as a com-
plete home musie eenter the 707 can aceom-
modate either mono or sterco systeins with
equal facility. Featnred also is a connection
for a center speaker which makes the unit
suitable for extended steree applications,
Power output of the amplitier section is 48
watts (24 watts per channel) by IIT1FM rat-
ings. The 707 is part of Hne of matched
monophonic and stereoplhonic  componeuts

Altee Lansing  Corporation, 1515 X, Mau-
chester Ave,, Analheim, Calif. User net price,
$H87.00,

309A AM-FM ster tuner ........... $216.00
312A FM tuner ................... 111.00

BELL

® VW-FM Reeeirver, An AM-I"M tuner with a
+t-watt stereo amplifier on the same chassts,
the Bell Model 2445 will receive simuleast
broadeasts and contains provisions for the
installation of an IFM-stereo adapter, The
FM tuner sensitivity is 1.8 uv for 30 db of
quieting and frequency response is + 0.5 db
from 20 cps to 20,000 eps. The AM section
sensitivity is 4 uv for a signal-to-nolse ratio

i

of 20 0L, and = frequency range is 20 eps

to 3000 eps (includes 10,000 ¢eps  whistle
filter). Individuul tuning meters are provided
for AM and M. The amplifier section pro-
vides 22 watts per channel (ITHEM) and its
frequency response is + 1 db from 20 eps to
20,000 ¢ps, Total harmonte distortion is less
than 1 per eent at T eps at 40 watts rms,
A full compiement of controls 18 provided,
Betl Sound Division, Thompson Ramo \Wool-
dridge, Inc., Columbus 7, Ohio. User net
price, S820.95,

BOGEN

® “Fun Cuuple” AM-FM-Steren Rectiver., In-
spired by a book of the same name, the new
Bogen “Fun Couple’ Series ineludes an FM-
stereo tuner and the AM-1M-stereo receiver
shown (Model RI-200), The RI-200 features
a 20-watt per channel stereo amplitier and
built-in - F'M-stereo  circuitry,  Ixcept  for

speakers, this unlt contains everything neees-
sary for a complete sterco system. M sensi-
tivity ix 3 uv by [HEM standards, The RI*-
controls to
happy.

make
The

2000 incorporates satlicient
the most ardent knob  twirler

TI-200 js the I"M-sterco tuner in the series
and is the same unit incorporated in the
RP-200, Rogen, Division of the Siegler Corp..
. O, Box 500, Paramus, N. J. User net
prices: RI*-200, $200.95; TP-200, $199.95.

RP40A AM-FM rec ................ $399.95
TP-60 AM-FM tuner .............. 269.95
RP-100 mono FM rec ............. 169.95
PX60 FM-stereo adapter ........... 69.95
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the year’s most wanted components...

featurmg

BUILT-IN MI.II.'I'IPlE

in ail

EC

ERSEIU

ER

RP200 Fun Couple FM/AM, 40 watt, Stereo Receiver $299.95"

Top quality, handsome styling . . . and the Industry’'s
first complete line of receivers and tuners with built-
in Multiplex...all from BOGEN, the only major high
fidelity manufacturer with five years experience in the
production of commercial Multiplex receivers.

For example, take just one unit from the all-new
Stereo Line . . . the superb RP200 Fun Couple receiv-
er. Inspired by the novel ‘‘the fun couple,” and dedi-
cated to fun couples everywhere...the RP200 offers
compact, contemporary design, unexcelled perform-
ance, sensitivity, balance, and many features found
only in receivers costing far more.

The all-new Bogen Stereo Line is the result of 30
years leadership in the precise art of sound engi-
neering. Write for the BOGEN Stereo Hi-Fi Catalog.

*Prices slightly higher in the West

RN
b b= oo
TP200 Fun Couple FM/AM Stereo Tuner

. Noise Free reception in weakest

areas. Pair it with the AP200 for a
matchless system. $199.95*

v—--ﬁ.-

& 6060

AP200 44.watt Fun Couple Stereo Am-
plifier. . . offers amazing flexibility and
control ‘at a modest price. $154.95*

PX60 Multiplex Adapter
... designed especially
for all pre-multiplex
Bogen equipment cur-
rently in use . but
excellent for any xood
gualnty receiver or tuner.
elf-powered with exter.
nal connections. Com-
plete with Seville tex-

tured cage.  $69.50*

66

Desk A.8 — Paramus, N, J, » A DIVISION OF THE SIEGLER CORPORATION
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CROSBY

® FM-Sterco Receirer. An all FM-stereo re-
ceiver, the Crushy Model 6530MX is an FM-
stereo tuner and a 28-watt amplifier all on
the same chassis. The M section boasts a
sensitivity of 2 pv by IHIM standards and
a frequency response of plus or minns 0.5 db
from 30 c¢ps to 20,000 cps, The frequency
response of the amplifier section is plus or
minus 0.5 «db from 20 eps to 35000 eps, Dis-
tortion is 1 per cent at full output and IM

digtortion is less than 0.4 per ecent at “nor-
mal” listening levels. The 630MX coutains a
full complement of controls and mode is se-
lected by means of 5 pushbuttons. The nnit
is handsome in appearance and has a solid,
deep-etched, hrass-tinished frout panel. Croshy
Electronies, Iue., 135 Eileen Way, Syosset,
N. Y, U'ser net priee, $249.95. Wood cabinets
(Walnut, mahogany, ebony),
690 FM tuner .....................

DYNACO

o F)M  Tuner Kit. Iltehed  cirenit  deslgn
claimed to be so inherently non-erttieal that
it ean be completely  aligned without test
equipment i8 a feature of the new Dynacuner
just introduced by Dynaco, Ine, With g sensi-
tivity of 4 microvolts by [HEFM staudards
(comparable with about 1 microvelt for 20
db of quieting) this tuner should he sensi-
tive enough for all areas. Distortion levels

are helow 0.1 per cent with 100-per-cent
modulation : & result of the hroadband, bridge-
balanced dixeriminator, A\ novel construction
feature ix the planetary drive system  for
the tuning capacitor which climinates the
need to string dial cords. 1t ix claimed that
precise alignment can be accomplished by the
user at any thne, so the performance can he
maintained at optimum, Dynaco, lue., 3012
Powelton Ave,, P’hiladelphia 4, Pa. User net
price, $79.95.

EICO

e AN-FM Stereo Tuner Kit. V'rowired, pre-
aligned r.f. and i.f. stages of both the M
and AM sections make the new Eico STO6
an casy kit to construet and reduces the
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problem of alignment. The new tuner features
Eico's traveling tuning indicators which con-
tract into an exclamation point at the exaet
center of each hroadeast channel. Two com-
pletely independent sets of controls allow the
STH6 to be used for separate amd simultane-
ous I°M amd AM reception, or for FM-AM
stereo. 1t will also receive FM-Stereo upon
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addition of an adapter. The M section has
afe, afedefeat, a.ge.. and a broadband
ritio detector for tmproved eapture ratio and
easier  tuning, M frequency  range s 20-
15,000 ¢ps. The AM section features switehed
cwide™  (to 1T4H000 ¢ps) apd “narrow’ (to
TOUN eps) bundpass. AM frequeney range is
209000 cps (wide), 20 4500 ¢ps (nurrow),
Panel econtrols inelude: separate AM, 1M
tuniug ; separate AM, FM level controls: se-
lector switeh for choosing AM only, FM only,
AM-FM O stereo. or FM-Stereo, The  ST9¢
sells for SRO.95 in kit form: wired, the price
is S12 3oth prices include a metal cover.
Elecetronic Inscrument Co. Ine., 33-00 North-
ern Blvd, L., i, €. 1. X, Y,

ERIC

® FM Tunecr. Fric Model 3457 is the top FM
tuner in the Kric line. It features a sensitiv-
ity of 1.5 uv for 20 db of quieting. The dis-
criminator ix of the Foster-Seeley type and
the frequency range is 20 ¢ps to 20,000 cps.
Space is provided on the chassisx for installa-
tion of multiplex, It has a.f.c, plus a defeat

switeh on the front panel. Antepna input is
S00-ohms balanced. The frout panel is satin-
zold finished. VKrie Electronics Corp., 182:
Colorade Ave, Santa Monjea, Calif,, User net
price, $84.95. (Slightly higher in Bast.)

3357 FM tuner ................... $56.75
3157 stereo tuner ................. 99.95

FISHER

® FM-Stereo Tuner. An unusually ftine FM
tuner  with many  advanced features, the
Fishter IM-200B s an example of excollont
engineering.  Incorporation of such features
as interchannel muting by cutting off the last
if. stage and amtomatic a.fe. deteat when-
ever the tuning knob is tonched makes this

unit high in convenience, Coupled with this is
sensitivity of 1.6 uv by HIFM standards, 6
i.f. stages, and 5 limiters. With huilt-in auto-
matie I°M-stereo, Fisher Radio Corp., 21-21
44th Drrive, L. I, ¢, 1, N. Y. User net price,
$289.50.

FM-100B FM-stereo tuner ........... $229.50
FM-50B FM-stereo tuner ........... 189.50

GROMMES

® U Reecirer. Designed to provide back-
ground muxic for oflice and home, the new
Grommes  Maodel 510 M tuner-amplifier
should he of particular interest to doctors

and dentists, as well as other business offices
where  background musie is  desired. The
Model 514 is a complete FM tuner, pre-
amplitier, and amplifier in one compact at-
tractive unit, The amplifier has pheno, tape,
and ierophione inputs, The microphone in-

put enables the unit to fuaction as a publie
address systews at the same time it is pro-
viding background music. Controls include
toudness, bass. and treble, and the tuper
section bas a three-gang tuning unit with an
cleetronie tuning eye, The cirenit consists of
two broawd-bamd i1, stages, dual limiters, and
i ratio detector. The price of the Model
S10 i8 2749.95. .An enclosure ix available for
$1o.00. Grommes, Division of I'recision 1llee-
tronies, Ine., 9101 King Avenue, Franklin
'ark, Hlinois,

10ICTA sens FM tuner .............. $89.95

HARMAN-KARDON

o Inteyrated AM/FM-Stereo Tuner. The Har-
man-Kardon Model T300X is a new AM/IOM
tuner with a multiplex adapter built in. The
circuit consists of a tuned grounded-grid r.f.
amplifier followed by a triode mixer. 3 high-
wain, wideband, pentode if. stages and a

gated-beam  limiter. The circuit employs a
wideband solid stute PFoster-Seeley detector,
a Colpitts oscillator, and reactance type a.f.e,
cireuit. Sensitivity of the T300X is 3.2 uv
by  1HFM standards. [larman-Kardon Inc.,
Plainview, L. 1. N, Y, User net price, $149.95,
Cit Il prof FM tuner kit ........ .. $149.95
FS00 "Award” FM tuner .......... 129.95

KARG

e I'J Tuner, Intended to ronnd out the Karg
Hue of 1M tuners, the *I'rimata” CT-3 is a
sensitive, stable tuner with a handsome ex-
terior. Peaturing printed r.f. coils. flywheel-
action  with  in-line  tuning, “‘magic eye”
tuning  indieator, dual funetion  gated-beam
limlter, wideband loster-Seeley discriminator,

aml two andio outputs plus multiplex jack.
Sensitivity isx stated as 0.8 uv for 20 dh of
quieting with 1M distortion less than 0.7 per
cent at 100 per cent modulation. Frequeney
response is plug or minus 1 db from 20 to
20,000 ¢ps. I'rice of the CT-3 is $8%.50 with-
out a case. .\ brown metal ease and various
wood cahinets are available as accessories.
Karg Luboratories, South Norwalk, Conn.

XT-3A prof. FM tuner ............ $290.00
XT-1A crystal-cont, FM tuner ....... 199.50
CT-2 ster FM tuner ............... 139.50

KLH

® Cumplete FIM Receiving System. The KL
Model 8 is a complete FM receiving system
in two walnut cabinets, each of which meas-
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