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New Scott Solid-State Amplifier Passes Rugged Torture Tests

Now you can own a powerful 80 watt solid state amplifier
constructed to standards unique in the high fidelity in-
dustry. The new Scott 260 uses rugged pre-tested heavy-
duty components, including massive heat sinks, heavy
printed circuit boards and new silicon output transistors.
Critical electrolytics are hand selected and have operating
capabilities far exceeding circuit requirements.

To insure the thoroughness of its quality control pro-
cedures, H. H. Scott called in transistor specialists with
many years experience in the design of critical military
components. Rugged tests were devised to subject the
amplifier to cond:tions far more severe than encountered
in normal use. These “‘torture tests' include: Applying a
“step-stress-test’ to a selected sample of all components
used, simulating hundreds of hours of normal operating

SPECIFICATIONS: Sine-wave power., 30 watts/channel;

filter; impedance selector switch. Matches all Scott tuners.

music power,
(8ohms); all-transistar design with direct-coupled silicon output stage. Harmonic distortion
less than 0.8%. Frequency response 20 to 20.000 cps. Damping factor greater than 20;
Load impedances: 4, 8 or 16 ohms; full tape facilities including tape monitor and direct
tape head input. Oparating features: Derived center channel output; rumble filter; scratch

life and showing up any components that might fail;
applying a unique ‘“‘surge and cycle' test, normally per-
formed only on rugged military equipment, to simulate
stresses the amplifier may be subjected to under the
most severe home conditions; elaborate pre-test and
checkout of all components, including transistors, to in-
sure that components will not fail in service.

As a result of these extensive procedures, the 260
now combines the amazing virtues of transistors . . . their
compactness, cool operating temperatures and fine sound

. with the ruggedness and reliability that the audiofan
has come to expect of finest Scott vacuum tube com-
ponents. Backed by Scott's unique 2-year guarantee, the
260 will give you countless hours of trouble-free fine
listening. Less than $260.

FREE! o cuine 1o sreneo

H. H. Scott, Inc. 111 Powdermill Road

40 watts/channel
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(1) Rugged silicon direct-coupled
transistor output stage (2} Pre-
amps on separate modular-type
printed circuit boards (3) Stereo
headset output (4) Master vol-
ume control (5) Separate bass

and treble controls (6) Complete Name s
tape recorder input and output Address P
facilities (7) Massive power sup-  « 0 TTTTiiirimrreeriisesieeaeees ;
ply provides high power surges City i Zone ... State........ i

when music demands it (8) Hand-
some styling matches Scott Tran-
sistor Tuner model 312

[0 Please send me your new 20-page full-color
1965 Stereo Guide and complete catalog.

[ Send me complete information on new con-
soles by Scott . . . component quality in
beautiful, hand-finished cabinets.

Department 35.01, Maynard, Mass. n

SCOTT"

Export: Scott taternational, 111 Powdermill Road. Maynard, Mass. Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto. Cable HIFI. Price slightiy nigher west of Rockies. Subject to change without notice

Circle 100 on Reader Service Card
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Number 17 in a series of discussions

JaN., 1965 Vor. 44, No. 1 by Electro-Voice engineers
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Davip SasLaw « Editor R, ] EFFEET
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Chiel Field Engineer

Production Manager

Contributing Editors

Most system designing for radio, television and

Representati

HEN}.(Y A. SCHOBER presentatives EpwARD TATNALL CANBY sound reinforcement installations is based on
Business Manager giggf%gsst&,l.x;;c}ﬂ}:s' JOSEPH GIOVANELLI stable response. Much effort is made to maintain
Lincolnwood 46, I1l. operation at peak efficiency at all times so that

HAROLD LAWRENCE results will be predictable

SANFORD L. CAHN James C. Galloway, CHESTER SANTON g )

93 o 6535 Wilghire Blvd.,
Advertumg Director Los Angeles 48, Calif. Despite these precautions, disconcerting changes
\arren Birkenhead. Ine HERMAN BURSTEIN in response are sometimes noted without apparent
4 . 1nc.. . . . .

EpGar E. NEWMAN No. 25, 2-chome, Shiba Hamn- BERTRAM STANLEIGH cause. Careful examination of operating techniques
Circulati . matsu-cho, . by the performers may reveal the cause, one that
irculation Director Minato-ku, Tokyo, Japan LARRY ZIDE is often difficult to control. This is the effect

known as “proximity effect.”

Proximity effect is the increase in bass response
for close sounds compared to distant sounds. It
is most noticeable at 2’ or closer to most pressure
gradient (directional) microphenes, and does not

Matrixing Amplifier for 2 Channel

Stereo Slgnals W/d}me B. De””y occur with omnidirectional microphones.
Temporary Sound Amplification Systems This off N bl .
o S g o is effect can have subtle, yet serlous, conse-
In Two Parts—Part One David L. [\/epper quences for many systems. When a performer
Shaping Electronic Organ Tone Envelopes D. Wolkov works “too close” bass energy sharply increases,
. . . sometimes as much as 10 db. This can serve to
A Basic Course in Commercial Sound— reduce intelligibility in radio systems since mod-
Chapter 10 Norman Crowbhurst ulation levels are restricted by high energy lows
having little useful information compared to high
frequencies. It may also lead to excessive limiting
in some systems, with the consequent destruction
of natural aural perspective.
Light Listening Chester Santon The unstable nature of microphone proximity ef-
Record Revue Edward Tatnall Cﬂ’lb}/ fect’ problems can also de.stroy the carefully
] achieved effect of sound reinforcement systems,
]azz and All That Bertram S'Imzleng calling immediate attention to the existence of a
sound system as performers move in and out of
range near the microphone.
The severity of the proximity problem is directly
related to the design characteristics of the micro-
Perpetuum Ebner Turntable Model PE34 phone. Directional (pressure gradient) micro-
]BL Preampliﬁer Model SGS520 phones having a single access port to the rear of
, the moving element generally suffer most from
Heath AM/FM Tuncr Model AJ-43 proximity effect, due to the close adjacency of
JFD FM Antenna Model LPL-FM10 the openings to the front and rear of the element.
l One of the beneficial by-products of the Electro-
Voice Variable-D and Continuously Variable-D
microphones has been the sharp reduction in
proximity effect.
Audioclinic ]ojepb Giovanelli This is due to the relatively long distance from
Lett the front of the microphone to the rear access
etters port for low frequencies. This greater distance
Audio ETC Edward Tatnall Cdnby equalizes driving force on the diaphragm for near
. . and distant sounds (of equal intensity at the mi-
_About Music Harold Lawrence crophone) thus providing uniform response over
Editor’s Review a wider variation of performer-to-microphone dis-

tances. System performance is thus predictable
over a wider range of circumstances.

New Products

InZide Audio Larry Zide
Tape Guide Herman Burstein ,
. g . For technical data on any E-V product, write:
A Wall Rack Audio System (Cover Story) ELECTRO-VOICE, INC., Dept. 153A
Advertising Index Buchanan, Michigan 49107
eMey AUD!IO (title registered U. S. Pat. Of.) is published monthly by Radio Maga-
N zines, Inc., Henry A. Schober, President; C. G. McProud, Secretary. Executive

and Editorial Offices, 204 Front St., Mineola, N. Y. Subscription rates—U. 8.,
Possessions, Canada, and Mexico, $5.00 for one year, $9.00 for two years; all
other countries $6.00 per year. Single copies 60¢. Printed in U.S.A. at 10
McGovern Ave., Lancaster, Pa. All rights reserved. Entire contents copyrighted
1965 by Radio Magazines, Inc. Second Class postage paid at Lancaster, Pa.
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General Topics

o Characteristics of Shunted
Potentiometers. R. R. Tves.
For experimental and devel-
opment work there is often
a need for potentiometers
with a nonlinear taper. This
article explains how to
achieve special tapers using
a simplified notation to
avoid errors.

e Effects of Power Supply
Variation on Low-Fre-
quency Opcration. George
Lehsten. Does power line
variation affect perform-
ance of an amplifier with
an unregulated supply?
This author performed a
large number of tests on
amplifiers, exposing them
to the type of variations
one would experience in the
average home, and found a
significant reduction in
power handling capability
at low frequencies.

Sound Reinforcement

e Temporary Sound Sys-
tems. David L. Klepper.
The second part of an ar-
ticle started last month.
This part describes a tem-
porary system for an indoor
arena.

Profiles

eDual 1010 Record
Changer

o Acoustech III Amplifier

e McIntosh MR71 & C24
Tuner and Preamp

e Benjamin 200 Record
Playing System

In the February Issue

On the newsstands, at
your favorite audio
dealer’s, or in your
own mailbox.

AUDIO CLINIC

Joseph Giovanelli

Send guestions to:
Joseph Giovanelli
2819 Newkirk Ave.
Brooklyn 26, N. Y.
Include stamped, self-addressed
envelope.

Audio Interference

Q. Can you advise me as to how to
eliminate a loud whistle in an AM tuner.
It happens across the dial, except at that
frequency allocated to a mearby radio
station, located about 300 yards from
my home.

This whistle does mot occur wn the
morning hours all the time, but it is al-
ways present at night.

I do understand antenna orientation is
important, but I would like to know if
anything else can bhe dome. This tuner
does mot pick up distant stations as
readily as my $20.00 table radio does.

I suspect that it does need some work
done on it but it does pick up all local
stations withou! stalic and s clean
sounding. Name withheld.

A. If an AM tuner is to give reason-
ably good fidelity, its handwidth must be
wide. If the bandwidth is not wide, side-
bands will be lost. The high frequencies
are contained in the sidebands. If a tuner
is to yield a flat frequency response to
10 ke, the bandwidth must be 20 ke in
order that each sideband ean be passed
to the detector.

All is well so far, but here is the real
problem. In anv given area, the broad-
cast stations are scattered over the band
in such a wayv as to keep interference
among them to a minimum. The stations
are 30 to 40 ke from one another. Sta-
tions in other areas oecupy the spaces
between stations in your area. There is
at least one station at 10 ke intervals
between 510 and 1,600 ke.

During the daylight hours most of
these stations will only be heard in the
regions they have heen licensed to served.
When the sun sets, however, radio propa-
gation conditions improve. Hence, the
signals cover more territory. This ex-
plains why vou ean hear stations coming
from distant points at night.

It may also explain the whistles you
are hearing. Remember that stations oec-
cur on the broadeast band in 10 ke steps.
Let us say that you are listening to a

WWW amerieaatadiahigtary com
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station located at 630 ke on the dial. At
night a station may be heard which has
a frequency of 620 ke. Because of the
response of many tuners designed for
high fidelity sound reproduetion, this
signal will be received to some extent,
along with that of the desired station at
630 ke. The difference in frequency be-
tween the two stations, of course, is 10
ke which is an audible note when de-
tected. (To say this another way, the two
signals eombine to form a resultant, or
heat tone whieh in this instance equals
10 ke.) This 10 ke tone is your “whistle”
and it will be repeated all over the dial
at night.

If your tuner is not a wideband unit,
there are other factors which will come
into play and we shall ecome to them.

It is very possible that your tuner is
working well if it 1s a high fidelity unit
and antenna orientation will probably do
little to eliminate the troublesome inter-
ference in most instances. About all you
can do is use a filter designed to remove
all frequencies above 8 or 9 ke. If the
tuner already employs such a filter, and
it is not working properly, try readjust-
ing the slug associated with the indue-
tance of this eireuit. If the filter is there
and is working hut you still hear some of
these tones, their origin is likely to be
other than the cause cited here. If no
filter is present, one can easily be in-
stalled. The Miller EL58 is one excellent
unit which ean be used for this purpose.

Some of the whistles may not be re-
moved by a filter because there is another
source of whistles whose frequencies are
more random. Television receivers use a
horizontal oscillator running at a fre-
quency of 15,750 ke. The wave shape of
this osecillator makes it rich in harmon-
ies. On many sets this oscillator is not
properly shielded. Hence, quite a bit of
the energy from these harmonies is radi-
ated into space. The harmonies continue
through the hroadeast haud and lower
shortwave bands and appear across the
dial at each 15.75 point. These harmonics
of the TV horizontal oscillator combine
with broadeast stations to form beats,
just as two broadeast stations combine to
form bheats as has been discussed. Again,
this eondition is more prevalent at night
than in the day not because of propaga-
tion conditions but becaunse this is the

time when most television receivers are
(Continued on page 40)
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Finely adjustable Dynamically Needle Adjustable Calibrated stylus
counterweight balanced prvots anti-skaking pressure scale
cushioned tone arm of compensator with Y4 gram
in rubber Afrormosia wood click settings

The tone arm

e
system

of Garrard’s new Lab 30

Automatic Transcription Turntable
is a masterful combination

of developments...all of them
needed ta achieve full benefit
from the most advanced
ultra-sensitive cartridges

“Which cartridge
do you recommend?”

“Can I use the—
model?”

“How lightly and
precisely will it -
track?”

“Will it get the
best performance
from the pick up [
select?”

These are certainly
the most commonly
asked (and misunder-
stood) questions con-
cerning record playing equipment, Now
they have been resolved with the devel-
opment of the Lab 80 tone arm system.
Distinguished in appearance...as well as
performance...this unique tone arm is
the ideal transport for cartridges of pro-
fessional calibre, including those origi-
nally designed for use with separate
arms. It is built of Afrormasia, the least
resonant of all woods, held in precision
alignment by an aluminum stabilizer
along its entire length. The knurled coun-
terweight can be finely adjusted to put
the arm in perfect dynamic balance.

The built-in calibrated stylus pressure
gauge has click adjustments, each click
representing one-quarter of a gram.

It provides a precise method of setting
the tracking force specified by the car-
tridge manufacturer, no matter how light

E -_—

...to the correct fraction of a gram.
Because of today’s featherweight track-
ing, the slightest interference with free
arm movement may affect the cartridge’s
performance. To avoid this, the Lab 80
arm moves on needle pivots, set inteo tiny
ballbearings. Flat arm geometry cancels
warp/ wow; low center of gravity elimi-
nates sensitivity to external jarring.

The lightweight removable shell is
compatible with all cartridges...most
particularly the low mass professional
types. The shell slides into the arm on

channels. .. locks into position. .. cannot
resonate or become misaligned.

Because of the offset angle used to
minimize tracking error...all tone arms

WWW_ amercaaradioRietery com
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Integral Lightweight

cueing plug=in shell

device with extended
finger lift

have an inherent tendéncy to move in-
ward (skate) toward the center of the
record. This tiny side pressure must be
cancelled out accurately, 1o permit the
arm to track sensitive cartridges with-
out distortion. The Lab 89} accomplishes
this with a patented adjustable anti-skat-
ing compensator, making it possible to
use cartridges with the highest compli-
ance and most delicate stylus assemblies.

i

This total performance tone arm sys-
tem, plus an ingenious cueing control
(built into an automatie unit for the first
time) and the other advanced features
which distinguish the Lab 80. are de-
tailed, illustrated and explained in the
Garrard 32-page Comparator Guide
covering the entire line. For your
complimentary copy. write: Garrard,
Dept. GA-15 Port Washington, N.Y.

arrard

WORLD’S FINEST
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THE SMALLEST, TRUE HIGH FIDELITY
SPEAKER SYSTEM IN THE WORLD

(%oaffza/zd 0// gzy/&/za/

MAXIMUS 1

“Amazing! Incredible! Fantastic! Magnificent!" These are
among the comments of praise most often made by those
who hear a MAXIMUS LOUDSPEAKER SYSTEM for the first
time. Hearing is believing. And, all the words in the world
are not as convincing as a single demonstration. You must
hear it yourself. Next time you visit your hi-fi showroom, ask
for a demonstration of the GOODMANS MAXIMUS. This is
what you will experience:

« Sufticient handling capability . . . with ease!
« Crisp voice articulation . . . natural presence!
e Superb music clarity . . . true timbre and tone!
* Real treble, solid bass . . . for “him!”

e Smart, sophisticated styling . . . for “her!”

e Unusual compactness . . . tits anywhere!

CROSS SECTION OF SUPERIORITY

To make possible such solid performance in a compact en-
closure . . . new, basic research into diaphragm behaviour
and electro-magnetic control characteristics were essential.
GOODMANS of ENGLAND is uniquely equipped — with ex-
perience, facilities and technical staff — to undertake such
an assignment. After five years of solid research, GOODMANS
MAXIMUS LOUDSPEAKER SYSTEMS finally represent an
extraordinary successful marriage of loudspeaker compon-
ents and enclosures. They deliver to the listener, with com-
plete naturalness, the range, depth and brilliance of music,
voice and all sounds known to man's ears. Heretofore, this
has only been possible with systems many times the size
and price of a MAXIMUS.

Inside each mastercrafted oiled wainut enclosure, custom-
finished on all sides, are precision direct radiator drive units
with specially designed crossover networks. The woofer has
a massive magnet structure of 3'2 Ibs., a total energy of
2% million ergs and a fluxdensity of 14,000 gauss.

® CUSHIONED AIR

CAP PNEUMATIC SUSPENSION

EACH MAXIMUS | incorporates the CAPS® CUSHIONED AIR
PNEUMATIC SUSPENSION SYSTEM. The new revolutionary
speaker system providing exceptionally uniform linear re-
sponse — lowest distortion ever attained . .. in an enclosure
one half to one quarter the size of other fine speaker systems.

UNUSUALLY FLAT RESPONSE
LOWEST DISTORTION POSSIBLE

Unlike any other system in performance! Few speaker sys-
tems have approached the listening quality of GOODMANS
MAXIMUS. Quite apart from their ability to handle power,
MAXIMUS systems cover the frequency range with less devi-
ation from level response than any remotely comparable sys-
tem. This frequency response vs. power curve, shows the
complete absence of severe peaks or sharp valleys, and the
ultra-smooth roll-off! These are among the very important
reasons why the sound you hear from a MAXIMUS is so ex-
citingly real, unlike any other loudspeaker system in its class!

[ CAPS® — CUSHIONED AIR PNEUMATIC SUSPENSION | MAXIMUS Speaker Systems are a design product of UTC SOUND DIVISION

Available at Leading Hi-Fi Dealers Everywhere!

For additional Information, write to:

UTC SOUND DIVISION, 809 Stewart Ave., Garden City, New York
What other people and experts are saying about the MAXIMUS

Excerpts from featured article in the Audio,
November, 1964.

The Goodmans MAXIMUS [ is the smallest loudspeaker
system we have ever encountered which is appropri
ate for use with hi-fi components In this 1012" x
512" x 7%a"” box. The Goodmans people have managed
to pack 2 speakers, a crossover network, damping
material and a surprising amount of music reproduc
ing ability.

In the past we have encountered miniscuie speaker
systems which perfectly matched their size. We
could rightly say that it takes a large system to
achieve large sound. Of course, we did not mean that
all large systems are better than smaller systems
There are some bookshelf-sized speaker systems
which will stand up to all but the most elaborate
systems but we had not imagined that a box that
smal! could reproduce so much musical sound un-
aided by special electronic circuits.

Undoubtedly, the musical quality of the MAXIMUS 1
derives from the smoothness of its response curve
In its effective frequency range there are few speaker
systems smoother.

In essence, the MAXIMUS ! is an excellent choice for
medlum powered component systems, and because
of its size, ideal for audio fans with space problems.
It should also be a big hit with the decorator-minded
becau.e it is SO unobtrusive visually.

I still don’t belleve it. It's utterly fantastic. Never
theless, my eyes tell me that the astounding sound is
coming from the MAXIMUS 1.’

K “‘This, David, outclasses all the Goliaths.

X Excerpts from Electronic News QOctober. 1964

Claim New Loudspeakers Start Trend Toward
Miniaturization by Roger Merahon.

““This loudspeaker is designed to combine compact-
ness, wide frequency response, low distortion and
power handling. Goodmans Maximus 1 is 102" wide,
514" high, and 712" deep. It contains two speakers,
a tweeter and a woofer. The woofer contains an ex-
tremely large magnet to insure high acoustic effi-
ciency. The Maximus is enclosed in oil-walnut cabi-
net finished on all four sides.

Excerots from Berkley Gazetre November, 1964.
The World of Sound by J. D. Royce.

‘One of the most outstanding wonders exhibited at
the 1964 High Fidelity Show in San Francisco was
the Goodmans loudspeaker. The display room on the
fourth floor was filled with concert volume and
quality music. There were no visible speakers. | then
had to be shown the two little boxes—the Maximus |
| said you are kidding. He assured me he wasn't and
proved it by having the volume turned up. They per-
formed better than larger speaker systems. From
the specifications on the unit | find that it not only
sounds good, it is good. It's attractive, and styled
to contribute to any decor. This 'Mouse that Roars'
sells at an unbelievable low price and could be
pointed to with pride."

Counling purity of sound with minimum of size, the
MAXIMUS units are an irresistible amalgam to dis-
cerning sound specialists, decorators, and architects

Count ys\amengsh Rhesbrvy com

X Reported from the Houston Hi-Fi Show in The

Houston Post November, 1964. Your Leisure,
Stereo HMigh Fidelity Tiny Speakers by Lynn
Jackson.

““Goodmans Maximus 1 gets the mostest with the
smallest. The Maximus 1 had to be seen and heard
to be believed. It can be played loud, louder and
loudest and still offer fine sound. For those with
extreme space problems, It's the smallest, yet for
quality sound, the Maximus 1 was a highlight of the
trend toward miniaturization in speakers as well
as electronic components."”

Reprinted by kind permission of D.P. and D.W A.
Audio and Record Review May 1964 Grear
Britain.

A pair or, indeed, a single unit give a performance
that can only be described as astonishing for their
size.

If Believe 1t Or Not Ripley was still alive, we are sure
he would feature the Goodmans MAXIMUS I in one of
his articles, as its remarkabe performance has to be
heard to be believed. Never again need a potential
customer for Stereo be dissuaded from adding a
second loudspeaker, (usually by the distaff side of
the household) “we're not having two of those
huge things in my lounge " The MAXIMUS | makes
stereophony possible in the smallest room. Goodmans
have a certain winner here ESPECIALLY WITH THE
LADIES!

“Unless I'd seen and heard the MAXIMUS 1, | would
never have thought it possible.
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the MAXIMUS 2
35-20,000 CPS 30 WATTS
This middlie-size brother to the compact MAXI-
MUS | handles twice the power, extends the
bass range down to 35 CPS. It measures only
1415 x 11”7 x 8" . . . Still bookshelf size
amazingly small for such big, powerful per-
formance. MAXIMUS (| uses two of the new
MAXIMUS woofers, and the unique mid-range/
high-frequency driver to provide an uncanny
audio mirror of life-like projection of mono or
stereo sound. 8 to 16 ohms. Net price: $109.00

i
3
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the MAXIMUS 3

30-20,000 CPS 60 WATTS
Big brother . . . but still only 18” x 123" x
10” ... The MAXIMUS (1l employs 4 MAXIMUS
1 woofers to give extraordinary precise critical
damping for perfect transient response. Ideally
sulted for use with the newest high-powered
Transistorized High Fidelity amplifiers,At 1900
cycles a Deluxe LC crossover network transfers
the electrical drive from the 4 woofers to 2
MAXIMUS mid-range and high-frequency units
to produce uniform linear performance from
the lowest bass note to beyond the upper limits
of human hearing. 8 to 16 ohms impedance.
Vital Statistics: Each of the 4 bass woofers
has a total energy of 2% million ergs, and
a fluxdensity of 14,000 gauss. Each woofer has
a massive magnet structure of 3142 Ibs. The
total distortion of the MAXIMUS Il system is
less than 2% between 150 cycles and 20,000
cycles, and less than 5% at 30 cycles.

Net price: $169.00

the MAXIMUS 1

45-20,000 CPS 15 WATTS

Oniy 10%2” x 5Y2” x 7Y~ . . . fits evesywhere . . . book
shelf . . . end table ... wall! Takes ne more space
than a fe~ books, a small lamp, or £ modest picture
frame, Tr.ue bass from the specially designed MAXI-
MUS woofer. Excepfionaily iarge magnet provides
high accustic efficiency and pcwer capability.
Uniquely designed L-C crossover network transfers
power at 1900 CPS tc a newly develcped backloaded
mid-range/high frequency unit. Ideel for wide range
mono . . . two for stereo. Designed for 8 to 16 ohms.

Net price: $59.50

Y& "Quite unbelievable! You can almost see the per
formers. The MAXIMUS | is just out of this world'
Unguestionably, the sensation of the show. Will revo
lutionize Stereo in the home."’

Y Ina combined living and dining area of 12 x 32 x 812
feet, | recently installed two of your MAXIMUS 11
units with a Solid-State 75 watt stereo tuner amplifies
combination. My wife thinks the sound astonishing,
and dares our friends to find the MAXIMUS 11 units
Actually, they are ‘‘hidden’’ amongst books and the
stereo effect is really lifelike, and our guests have
fun finding the speakers.

kd

Deluxe 1900 Cycler f A - (T @ Mid-Treble Linear

LC Crossover Lt - ! Response Direct
Network : { Radiator

i

1+

'
2 )

Reprinted by kind permission of Hi-Fi News June
1964 R. L. West.

I just don’t believe it. In fact, 1 still switch it on
periodically to see whether I'm dreaming. We have
talked about quarts into pint pots; well, here is a pint
and three-quarters into a tot.

Bass is fantastic, showing the design really does
meet the necessary requirements. Tested with a tone
generator, it is possible to hear 30 C/S in a favorable
seat in the room, audibly free of harmonics com
parable with many current speakers of accepted
goodness. Above 35 C/S it will accept full power
without any buzz or rattle, showing the very careful
detail consideration this has been given.

The really miniature loudspeaker may well completely
revolutionize our thinking. It brings nearer the day
when really decent loudspeakers could be built into
a house by a competent architect. It will displace

o~ g‘ L
1 < 21/2 bricks! With a little more development, it could
B L possibly outstrip all other approaches. Meanwhile, It
(] ‘ certainly takes its place amongst real high fidelity

mmw loudspeakers, Congratulations to the Goodmans team.
f i A0 !

Massive Cushioned & ! . Custom Acoustic
Air Pneumatic " e Insulation
Suspension

Distortion-f -
wI:olf,erl.on o ; ‘Dz:nralnr Styled

Air Sealed — Grill Cloth
Extra Heavy Front

Incapsutated .075

Custom Formed

Alloy Paqel
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Now you can fully utilize the listening cap-
abilities of your audience! Scientists for
years have investigated and tabulated the
various phenomena that make people want
to listen. These findings come under the
broad category of psycho-acoustics. Now
Fairchild has harnessed many of these
findings and incorporated them into a line
of unique world-renown audio control
devices which produce a sound easier to
listen to and easier to perceive...in short
a bright, crisp, lively sound which keeps
your audience listening. This is the sound
you need to help you sell your station to
your audience and to your sponsors.

LT

THE DYNALIZER

the Psycho-acoustic way to achieve a bright, full
bodied easy-to-listen-to, easy-to-perceive station
sound. The Dynalizer contours your station’s fre-
quency response to fully utilize the listening cap-
abilities of your audience. Makes your station
sound really big, big, big even on the smallest
pockat receivers.
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the world-accepted way to control high frequency
spillovers in FM due to preemphasis. Lets your
station maintain real high levels even with brass
and crashing cymbals and still avoid FCC citations.

THE REVERBERTRON
S '”’E-‘ the new compact
1 1} | reverberation system
which gives your sta-
tion that real big
voice. With the Re-
verbertron you can
have that Carnegie
Hall effect as close as
the gain control on the Reverbertron. And there's
the added plus of an increase in apparent loud-
ness of your station sound due to reverberation,
as originally described by Dr. Maxfield.

For complete details on psycho-acoustic sound
that sells write to Fairchild — the pacemaker in
professional audio products.
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AIRCHILD

| RECORDING EQUIPMENT CORPORATION
1040 45th Ave., Long Island City 1, N.Y.

Circle 106 on Reader Service Card

LETTERS

Psycho-acoustics and Llive-vs-Recorded

Comparisons

Sir:

Mr. Villehur’s article “Techniques of
Making Live-versus-Recorded Compari-
sons” (Aubpio, Oct. 1964) was very in-
teresting. However, I wonder if Mr.
Villehur would be so kind as to resolve
one apparent anomaly for me.

The third paragraph of the article
seems to deprecate those who suggest
that psychological factors color “viewer
preferences” in live-versus-recorded com-
parisons. Yet in the fifth paragraph Mr.
Villchur notes that live-versus-recorded
comparisons were conducted as long ago
as the first decade of this century and
that “copywriters soberly claimed that
the reproduced sound was indistinguish-
able from the original, although the dif-
ference was gross.”

How does Mr. Villechur account for
this diserepancy, unless on the basis of
psychological factors? For that matter,
does Mr. Villchur intend to discount the
work of Helmholtz in psycho-acoustics?

In conclusion, let me say that I found
Mr. Villehur’s discussion of technique
technically stimulating and his conclusion
that “the reference standard in high fi-
delity reproduction should be—the sound
of live musie” to be irrefutably valid.

B. R. RUBENSTEIN
144 George St.
Medford, Mass.

Disappearing Audio Engineers

SIR:

I am enclosing a check for the renewal
of my subscription for three years, and
I consider it money very well spent. 1
have come to the coneclusion, after read-
ing many past issues, that your publica-
tion stands alone in the attempt to raise
the general level of audio knowledge
above the notorious “Hi-Fi for the Lay-

man” type of pamphlets that are so prev-
alent. As an electrical engineer, I am
greatly disturbed when other engineers
of my acquaintance state that audio is a
dead field and good only for a hobby. I
know differently, but new developments
and the reasons behind them are seldom
publicized as widely as similar develop-
ments in “space-age” oriented fields. I
think this is a deplorable state of affairs,
but perhaps with herculean and unstint-
ing efforts on the part of Aupio and
other magazines that follow your exam-
ple, this generation of audio addicts may
produce another generation of respected
and recognized audio engineers.

RoBerT 0. WILKINSON

36 Rosemary Street

New London, Conn.

Matching Transformers

SIR:

In “Tape Guide” in the Nov. issue, Mr.
Burstein suggests the use of matehing
transformers to inerease the gain of a low-
impedance (200-ohm) microphone, for
feeding a high-impedance input. While
these no doubt will do the job effectively,
a prime deterrent is the rather high cost of
a good wideband transformer.

An excellent alternative which I have
used for a number of years is a small tran-
sistor preamp, such as the one deseribed by
H. West in AUplo, Nov. 1959. This unit
performs quite well with a medium quality
ribbon microphone. It is a very high gain
preamp, having a fairly sophisticated cir-
cuit.

For lower gain, I recently designed a
simpler circuit, as shown in Fig. 1, using
a single transistor. The gain is sufficient for
my ribbon mike to comfortably feed a high-
impedance input. As the output impedance
is less than 200 ohms, very long lengths of
shielded cable can be run without hum
pickup. Due to extreme low-level operation,
the unit can be operated from a small
(1.5v) battery, and no a.c. feedback is nee-
essary for distortion reduction. The whole
preamp is housed in a Minibox, with switch-
ing of the battery following West's effec-
tive method, via the output connector.

JoHN L. GRAUER
8 Garden St.
Great Neck, N. Y. 11021
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Fig. 1.
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Preomp for matching low-Z mike to high-Z input.
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“Until just recently, I have
been somewhat skeptical about

low priced transistor amplifiers.

However, after testing and listening

to the Heath AA-22, I feel 1t is time

to revise my opinion. This remarkable
amplifier can easily hold its own

against any amplifier —tube or transistor —
anywhere near its price range.”

JULIAN D. HIRSCH, Hi Fi/Stereo Review, Nov. *64

Heathkit’ 40-Watt Transistor Stereo Amplifier . ... .. $995!

Mr. Hirsch Went On To Say: “It s the
embodiment of the so-called ‘transistor sound’
— clean, sharply defined and transparent.
It has the unstrained effortless quality that
is sometimes found in very powerful tube
amplifiers, or in certain expensive transistor
amplifiers.” “The AA-22 is almost unique
among amplifiers at or near its price, since
it delivers more than its rated power over the
entire range from 20 to 20,000 cps” ...
“The power response curve of this amplifier
is one of the flattest I have ever measured™ . . .
“Its RIAA phono equalization was one of the
most precise 1 have ever measured” ... *‘In-
termodulation distortion was about 0.5% up
to 10 watts, and only 17, at 38 watts per
channel, with both channels driven” . .. The
hum and noise of the amplifier were inaudible’
... “Hi Fi/Stereo Review's kit builder reports
that the AA-22 kit was above average in **build-
ability” ... “In testing the AA-22, I most
appreciated not having to handle it with kid

HEATHHIT 1045 B

-l

= 4 > |
= . |

free catalog today!
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FREE 1965 CATALOG!

See these and over 250 other
exciting Heathkits available in
easy-to-build kit form. Save 50%,
or more by doing the easy as-
sembly yourself! Send for your

gloves. I operated it ar full power for long
periods, and frequently overdrove it merci-
lessly, without damage to the transistors, and
with no change in its performance measure-
ments” ... “One of the best things about
the Heath AA-22 is its price, $99.95 in kit
Sform, complete with cabinet.”

Let’s Look Closer! The AA-22 provides 40
watts continuous, 66 watts IHF music power
at +1 db from 15 to 30,000 cps. Features 5
stereo inputs to handle mag. phono, stereo-
mono tuners, tape recorders, & 2 auxiliary
sources. There are 4, 8 & 16 ohm speaker
outputs plus tape recorder outputs; a 5-
position selector switch; 3 position mode
switch; dual-tandem control; bass & treble
controls.

Get Full Details Free! Simply use coupon
below. Or better yet, order both the AA-22
Amplifier & its matching AJ-33 tuner now!
Kit AA-22, Amplifier, 23 lbs......... 399.95

HEATH COMPANY, Dept. 4}-|
Benton Harbor, Michigon 49023

In Canada:
O Enclosed is §
O Please send Free 1965 Heaothkit Catalog.

Daystrom, Ltd., Cooksville, Ontaria
plus shipping. Please send Kit{s)____

“WILL GET ANY STATION THAT
CAN POSSIBLY BE PULLED IN”

iy

Matching AM /FM /FM Stereo Tuner
The above quote comes from July '64 issue of
Radio-Elecironics.

The matching AJ-33 tuner features a built-in
stereo demodulator; AGC for steady volume;
AFC for drift-frec reception; stereo indicator
light; sterco phase control for maximum separ-
ation, minimum distortion; filtered sterco out-
puts; tuning meter; flywheel tuning; voltage
regulated power supply; illuminated slide-rule
dial; and pre-built, prealigned FM “‘front-
end” tuner and AM-FM LF. circuit board
for fast, casy assembly.

Kit AJ-33A4, Tuner. 17 Ibs........... 399.95

HmaTHEIT|H

Nome._ S—
{Please Print)
Address
City ____Stote. _Zip
Prices & specifications subject to change without notice. HF-179 H
Circle 107 on Reader Service Card
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My Fair Lady (Original Soundtrack Re-
cording)
Columbia OQ 664

After nearly a decade spent eunlivening the
musical stages of the world, Lerner and
Loewe’s “My Fair Lady’” has finally received
the Hollvwood treatment—and escaped rela-
tively unseathed. Unscathed, that is, if you
can bring yourself to accept the songs of
lheroine IEliza Doolittle without the irreplace-
able voice of Julie Andrews. There is a cer-
tain irony in the casting of Audrey ITepburn
to portray the visible Eliza and Marni Nixon
to sing the songs off-camera. When plans for
the movie version of this record-breaking
musical were announced no one dreamed that
Julie Andrews, by the time Fair Lady was
ready for theatre screens, would have ceased
to be solely a stage attraction and already
have three hizhly successful films to her
credit. Had the Warner Bros. studio shown
a bit more patieuce until Miss Andrews had a
chance to prove to ITollywood that she was
a safe boxoffice bet, stereo fans everywhere
would now have a definitive up-to-the-moment
recording of a theatre classic. While it is true
that Columbia Records re-recorded “My Fair
Lady” in stereo with the principal players
while they were appearing in the London
production that followed the New York run,
the performance guided by British conductor
Cyril Ornadel simply didn’t have the verve
and snap that Franz Allers got in the origi-
nal, mono-only version. In this Columbia reel
of the movie version, Andre Previn leads
singers and orchestra in a performance that
falls somewhere between Ornadel’s and Al-
lers’. Of the old gang still going strong in
their original roles, Stanley Holloway’s Alfred
Doolittle has aged less than the Henry Hig-
ging  of Rex Harrison. Audrey Hepburn's
imdeniable charm being nowhere available
in this recording, we are left with the voice
and interpretive talents of Marni Nixon to
carry the full load of some of the hest songs
in the score. An American in native dialect,
Miss Nixon only approximates a Cockney
accent in the earlier scenes. Only now can we
fully appreciate the amazing stunt Julie An-
drews carrted off in making Cockney phrases
intelligible in a song.

This Columbia reel, like any normal stereo
tape. preserves with ease the wide separation
on the master recording. The sound is sur-
prisingly clean in the transfer from the
soundtirack and a speclal word of commenda-
tion is due the Columbia staff for the absence
of tape hiss even at high-level playback.

Stan Kenton: Artistry in Voices and Brass
Capitol ST 2132

The finest sound equipment modern tech-
nology is able to assemble today can not
deliver sonic entertainment greater than that
of the instrumental or vocal ensemble it
happens to be reproducing. No matter what
the nature of your present system, the enter-
tainment value of this latest Stan Kenton
release cannot be questioned. As a bonus,
Kenton is very fortunate in having at his
disposal a recording philosophy that reflects
the mature thinking of Capitol Records’ engi-
neering staff instead of the wild dictates of
a sales crew bent on bholstering its sales to
the teen-age phono market. “Artistry in Voices
and Brass” will do credit to the capability of
components chosen without compromise in an
audio budget. It’s difficult to know where to

8

LIGHT LISTENING

Chesfer Santon

hegin enumeration of the solid attractions in
this album. The idea for the recording be-
gan with the decision to convert some of the
great Kenton instrumental favorites into
vehicles for a mixed chorus of eighteen care-
fully chosen voices backed by a choir of five
trombones. Pete Rugolo, who has been writing
for the band for the past eighteen years
(could that have been the reason for the
choice of eighteen voices?) was assigned the
arranging duties in the conversion of his own
compositions as well as those of Kenton and
Bill Russo. The lyrics were the work of Milt
Raskin who tackled the far from easy job of
devising words for instrumental specialties
such as “Artistry in DBolero,” “Eager Beaver”
and “Concerto to End All Concertos.” It is
a tribute to the boundless imagination of the
Kenton organization that this idea was ever
tried in the first place. Its exciting fruition
can be traced to hard work and insistence on
the very bhest vocal talents the Hollywood
area has to offer. The four sopranos, four
altos, four tenors, four baritones and two
basses are a joy to the ear as Capitol has
miked them. Their rhythmic grace and true
tonal colors are very easy to spot hecause
the sound they produce is uncanny in its
transparency. Admittedly, it is easy to write
a rave review about a record of genuine sound
fidelity in the midst of souped-up discs but
this one is a standout in the select company
of today’s natural stuff.

Reprise Repertory Theatre
Reprise 4FS 2019

Since its establishment by Frank Sinatra
some four vears ago, the Reprise label has
concentrated its efforts on cornerine most of
the singers who happen to make Hollywood
their home, It would seem that it takes a
working singer as head of a recording firm
to attract and keep happy a collection of
vocal colleagues. Just how large a segment of
Hollywood’s singing luminaries Sinatra has
signed up by now is revealed in this four-
record album. In the most ambitious project
Reprise has undertaken to date, 23 name
recording artists appear in a special recrea-
tion of four famous Broadway shows—*“Guys
and Dolls,” “Finian’s Rainbow,” “South
Pacific” and “Kiss Me Kate.” Uppermost in
fame (and polish of performance) are such
easily-recognized voices as Bing Crosby, Rose-
mary Clooney, Dinah Shore, Debbie Reynolds.
Sammy Davis, Dean Martin, Jo Stafford. The
MecGuire Sisters and Maestro Sinatra working
at both sides of the control room glass. Also
featured in this four-show marathon: Clark
Dennis, Alan Sherman, Keely Smith, Lou
Monte, The Hi-l.o’s and the Mary Kaye Trio.
With a roster of such diversity and versatil-
ity, the fifty-eight selections, spread over six-
teen recording sessions, were cast for optimum
effect upon the ear and the ear alone. If you
approach these four great shows without
deeply-rooted prejudice in favor of the origi-
nal casts that brought the songs to DBroadway,
vou’'re bound to admit there is much that {s
valid in the Reprise approach. I was struck by
one thing throughout the series: Hollvwood
no longer has to take a back seat in the
recreation of musicals for records. As a whole,
this series preserves the mood of the shows
in question with greater fidelity than do some
of the recent New York recordings that have
been going in for far-fetched arrangements
of the songs in order to ‘‘refurbish” or
“prighten” a long-established show. Particu-
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larly welcome in this Reprise series is a
chance to hear Ilarburg and Lanc's “Ifinian’s
Rainbow” and Frank Locesser’s “Guys and
Dolls” in up to date sound.

Morton Gould: More Jungle Drums
RCA Victor LSC 2768
Xavier Cugat Plays Ernesto Lecuona
Mercury SR 60936

Lecuona’s music figures prominently in both
of these releases, proving once more the ver-
satility of the Latin master’'s compositions.
The Gould album explores new ways of pre-
senting the sweep and color of some of the
more pretentious Lecuona works. While not
neglecting an old standby such as Siboney,
Gould concentrates his efforts on the com-
poser’s Danzas Cubanas and Afro-Cubanas
along with the better-known Andalucia Suite.
Before taking up the larger Lecuona items
with that familiar style that combines schol-
arship and showmanship in equal measure.
Gould first turns this record into a resound-
ing sequel to his bestselling album called
Jungle Drums. The first five selections on the
disc offer fresh, attention-grabbing versions
of Fspana Cani, Peanut Vendor, Brazil and
Ay Ay Ay. Because Gonld has so much to say
in his arrangements, the listener with a de-
cent sound system may find himself wishing
that RCA had kept the Dynagroove process
in the background, allowing Gould to work
in the widest possible frequency range. The
treble boost, introduced to cover the ahsence
of natural highs. is typical of many Dyna-
groove releases of popular music. T was able
to ‘“‘maximize” my listening comfort in the
following way. Abandoning the RIAA play-
back position used for virtually all recordings,
including RCA non-Dynagroove, I rolled off
the high end with a steep-slope 10 ke filter.
A final adjustment slightly downward on the
fine-treble knob brought the response of the
record to the point where the trumpets
sounded as comfortable as they do on RIAA
records,

In his tenth release for Mercury Records,
Xavier Cugat puts the emphasis on the dance
beat in the Lecuona selections comprising
the entire contents of his recording. A miking
setup closer than Gould’s appears closer still
bhecause a fuller frequency range bathes the
ear with the true color of each instrument.
Decades of music making haven’t dimmed
Cugat’s enthusiasm in setting up a truly
pulsating rhythm for Lecuona favorites many
of us heard for the first time played hy his
band. ATways in My Heart, Jungle Drums and
La Comparsa are hut a few of the top Lecu-
ona items brought to fresh life here.

Jan Peerce: World’s Greatest Love Songs
United Artists 6374

In his earlier records, most of them on the
RCA Vietor label, tenor Jan Peerce has had
scant grounds for concern ahout the treat-
ment accorded his voice by recording engi-
neers, On the basis of the sound he gets on
this United Artists release devoted to famous
love songs. I would say his fortunes in the
recording studio have taken a sizable turn
for the worse. In all probability, Mr, Peerce
formed his opinion of the playback quality of
these songs on the hasis of the master tape
played for him by the control crew after each
take. Like all master tapes heard before they
have been subjected to processing techniques
that can vary widely these days according to
the effect sought on the disc, this master
undoubtedly gave the artist little or no clue
to the ultimate disposition United Artists was
going to make of the voice on the finished
record. Jan Peerce here sounds for all the
world as though he were singing into a long
metal tube separating him from the micro-
phone. It could be that Peerce actually pre-
fers the sound of his voice in UA’s process-
ing to that of a conventional recording.
Chances are, he himself wasn’t aware of the
weird effect on this record until it was too
late. At the rate things are going now, the
day may not be far off when name recording
artists in a position to do so will ask to check
the finished disc instead of the master tape
before approving a recording for public re-
lease. p:
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The powers that be:
50 watts

The powers that inspire awe in high
fidelity circles these days are the output
ratings of the new Fisher stereo control-
amplifiers. They indicate a level of per-
formance that until recently would have
been unthinkable in moderately priced
equipment. You merely have to match the
watts against the dollars and remember
that a Fisher watt is inevitably a clean watt.

Heavy-duty beam-power output tubes of
the latest types are one of the most im-
portant factors in the Fisher power elite.
Superior circuit design is another. Large
output transformers with low leakage and
high primary inductance make sure that

OVERSEAS RESIDENTS PLEASE WRITE TO FISHER RADIO INTERNATIONAL. INC.,

AUDIO e JANUARY, 1965

THE FISHER X-100-C
SIZE: 15-1/8” WIDE, 4-13/16” HIGH, 11-7/8"
DEEP. WEIGHT: 23 LBS. PRICE: $169.50*

6 watts

THE FISHER X-101-D
SIZE: 15-1/8” WIDE, 4-13/16"®4IGH, 11-7/8"
DEEP. WEIGHT: 28 LBS. PRICE: $199.50*

THE FISHER X-202-C
SIZE: 15-1/8” WIDE, 4-13/16” HIGH, 11-7/8”
DEEP. WEIGHT: 30 LBS. PRICE: $249.50*

*WALNUT CABINET, $24.95

the power doss not suddenly fall off at the
frequency extremes, as is the case in so
many lesser control-amplifiers.

Of course, clean power throughout the
audio spectrum is not the whole story.
These Fisher amplifiers also have the most
complete and most advanced preamplifier
and control facilities. Plenty of gain. Su-
perbly convenient rocker switches. Front-
panel headphone jacks. The exclusive

FREE! $2.00 VALUE! Send
for your free copy of The New
Fisher Handbook. This entirely
new, revised and enlarged edi-
tion of the famous Fisher high
fidelity reference guide is a
magnificent 76-page book. De-
tailed information on all Fisher
stereo components is included.

Fisher Radio Corporation
21-40 44th Drive
Long Island City, N. Y. 11101

T

THE NEW
FISHER
HANDEOOK
bt E

I
0 ]
Fisher DiRecT TAPE MoNiTOR.T Sharp- IREE
cutoff filters. And each amplifier provides | Add
a power-derived center channel output. ress
. is this the kind of amplifier you appre- City State
ciate? More power to you. tPATENT PENDING. __ 031
LONG ISLAND CITY, N Y, 11101, CANADIAN RESIDENTS WRITE TO TRI TEL ASSOCIATES. LTD., WILLOWDALE, ONT.

The Fisher

Circle 109 on Reader Service Card
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THE PEBBLE GRAYS

One of the most startling trends in
recent stereo phonographs, as far as I
am concerned, has been the violently
rapid appearance of umpteen million
stereo portables & la KLH leven, every
last one of them clad in the same shiny,
pebble gray, looking so much alike in
their suiteases that we can searcely tell
them apart at ten feet! I'm amazed, be-
cause I guessed wrong. It was mostly a
private guess, luckily for me. I was for
stereo portables of a practical sort long
before KLH ever got around to thinking
about the idea (now don’t make me go
look for those back numbers of Aubio
again . . .) and I was all for the KLE
development when it came out; it was
definitely on the right track with the
right principle.

Frankly, I thought to myself, this
Model Eleven was a worthy experiment
just too good to be true. It would never
suceeed in our hard-hoiled stereo world.
To be sure, it was an ingenious machine;
yet, thought I to myself, strictly for the
commercial birds.

It was a biggish bird, for one thing,
barely able to fly (if you had the strength
to heft it through the air), and it ear-
ried its two speakers with it, detachably.
Detachable speakers, imagine it! And
wires. Miles of wire, so you could hook
the speakers up at a distance, say, of
a quarter mile on each side. (Well, a
slight exaggeration but I'll bet you could
put them 20 feet apart.) Separation—
at last! And not via a big speaker and
some tiny satellite; there were two equal
and identical speakers and you could
have Optimum Stereo ia anybody’s
living room up to 100 by 150 feet. Phew!
Couldn’t be believed. BUT (I wondered)
who’s going to fuss with all this? Wholl
want to cope with all that mass of wire
and plugs and what-not? Who wants to
carry a big thing like that?

For hadn’t we taught Mr. John Q.
Fublie, all these years, that the miracle
of stereo was his absolutely EFFORT-
LESSLY? Hadn’t we shown how you
could pack six or eight stereo speakers
in a lovely little box with a foot-and-a-
half spread hetween channels, and if you
put your nose right down on the table a
couple of inches away you cculd hear
the world’s finest stereo to left and to
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right (of the nose, that is) ? And if you
moved bhack three or four feet, you could
still hear superb high fidelity¢ (That,
of course, is our euphemism for mono.)

If you’d asked me point-blank, I’d
Lhave had to say that it this particular
bird didn’t turn into a turkey, I'd eat
crow. If not a turkey, then a very dead
duck.

So now I have to eat ecrow. Wherever
you look, there’s pebble gray. Here
comes the portable parade! Where there
was one, now there are legion, and like
Henry Ford’s Model T they come in
every color of the rainbow so long as it’s
pebble gray. All sorts of aluminum trim
around the edges, too, though the va-
riety is so extremely subtle that I can’t
tell one trim from the next.

And when you get their speakers un-
clamped and unhooked, the wires un-
wound, untangled, laid out on the floor,
then, at last, plugged into the rigat RCA
receptacles, you are left with a char-
acteristic  look - alike curved - bottom
“deck”—let’s call it a tray—oblong with
curved-in bottom and corners, a sort of
deep-dish hi-fi pie with a pebble-gray
bottom erust and an aluminum edging all
around; at the left end you’ll find the
built-in record changer, to the right
(who’s left-handed except me?) a neat
control panel of five or six knobs one
above the other, and underneath some-
where there’ll be the transistored power
department, probably housed in a pill
box or two in the middle of the changer’s
gears.

They all look remarkably alike and
they are all truly portable, if you nean
by portable that they are pebble gray,
streamlined, and have handles that won’t
break when you lift them a few inches
off the floor. Alike as so many modern
Fords and Chevies though, of course,
a Fisher pebble gray speaker won't fit
onto a Zenith pebble-gray tray. But,
then, neither will a Chevy fender fit onto
a Ford chassis. How much conformity do
you expect? There’s plenty and I haven’t
seen any signs of a revolt so far, such
as, maybe, a shocking-pink portable.

g

Now of course there are differences.
Plenty, in spite of the pebble-gray mo-
notony of the outside. Don’t expect me
to go into them. I don’t want to try out
ninety-nine portables (I refused to do an
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article on a mere seven of them awhile
back)—and fortunately, I don’t have to.
It isn’t my business. I leave that worry
to the editor (who won't do it either if
he has any sense). (Haven’t the room,
sense or not! Ep.). Instead, in order to
pin down generalities with illustrations
of some practicality (for you and me)
I've been trying just two of the pebble
grays. And one of them isn’t basically
intended as a portable at that, though
it does wear the prevailing pebble-gray
uniform.

I'm not saying these two are typical—
I use a milder word : representative. And
the two are really wery different, under
the pebble-gray skin. That’s my idea.
One of them, a moderately priced model,
is the svelte, suave Fisher 50. The otaer
is the big, bluff, massive and very de luxe
Shure M100L, adapted from the basic
Shure M100 system. This one comes in
two pebble gray suitcases. Phew! Pretty
soon they’ll be selling pebhle-gray Volks-
wagens (if this goes any further) with
handles on top so when you run out of
gas you just grab the handles and carry
the Volks to the next gas station. Real
portative. But M100L is a special case.

Fisher 50

First, the Fisher. I am all respect for
the kind of thinking that has gone into
this recent model in a relatively modest
price range and I am happy that it is
typical of much in the numerous other
similar models from other big companies.
The pebble gray concept has been work-
ing up rather nicely this year, granted
its original outline—a transistor “phono
deck” in a suitcase body wita a pair of
detachable speakers molded in.

Fisher 50 is, first of all not too heavy!
If you're going to design portalle stereo,
minus wheels and a three-speed pro-
pulsion unit to get it from place to place,
then first, please, think in terms of
veight. Some people don’t. They must
hire weight-lifters to do their testing. My
first self-imposed assignment for Fisher’s
pebble gray was to carry it up four
flights of city walk-up stairs to a rehear-
sal of the Canby Singers, where we
used it to play hack stereo test dises of
our new record, then unreleased. I'm
glad to report that I survived. The
Fisher really is not heavy at all, as suit-
cases go. It 4s portable in a purely prac-
tical way, an excellent compromise be-
tween the demands of reasonable sound
quality (I’'m coming to that eventually)
and the inexorable law of gravity.
Moreover the machine is smoothly shaped
and fitted so it doesn’t bang your knees
or sag sidewise and the handle is big
and comfortable. What a pleasure! Re-
member—we are talking about portable
stereo. That means stereo you ean carry,
not merely lift and set down again in a
hurry. (Ah—that wonderful word porta-
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GOTHAM ANNOUNCES

A NEW NEUMANN PARTNERSHIP

The industry respected U-67 now complemented by the new U-64

LINEAR ADMITTANCE CONDENSER MICROPHONE

You may ask “Why does that flexible
studio ‘work horse,’ the U-67, even need a
partner?” Let us explain in detail.

THE INDUSTRY RESPECTED U-87:
This microphone, first introduced in 1961,
is NEUMANN's answer to a number of
demands growing out of today's operating
methods and recording vogues. The need
here is for a microphone capable of linear
response for a sound source even inches
away from the microphone element, lead-
ing to: A sharp 40 cps cut-off to suppress

“popping” at this distance; a further low
end switchable attenuation; overload pro-
tection to extend its 100 dB dynamic
range; all three patterns to cover many
unpredictable eventualities in the studio;
and a standard tube type (the EF-86) for
simple local replacement. The unprece-
dented sales record of the U-67 testifies ta
NEUMANN's accurate interpretation of
what our Industry had desperately needed.
The ridiculously low repair rate attests to
its reliability and ruggedness in 'round-
the-clock use.

MEET THE NEW PARTNER—THE
LINEAR ADMITTANCE U-64! Again
demonstrating its foresight, the
NEUMANN Engineering Department
has applied itself since 1960 to the solu-
tion of another long standing studio prob-
lem—designing a condenser microphone
element that would come closer to the
ideal cardioid pattern at all frequencies
in the spectrum—not just in the midrange.
Such a microphone would permit a greater
working distance from instrumentalists
resulting in a better sound perspective.
Bear in mind that there are two ways of
evaluating a directional microphone.
1) How dead is it to sounds other than
from its front? and 2) How flat is its re-
sponse to sounds emanating from direc-
tions other than directly in front? At very
close range (Say less than 2 feet) point 1 is
more important, for you are then con-

cerned entirely with a pick up directly at
the microphone’s axis of maximum sensi-
tivity where it has flat response. What hap-
pens, though, when you get farther away
from your sound source and try to cover
an entire string section, saxophone group,
or get a better perspective on a piano pick
up? The answer is that you must consider
what the frequency response (i.e., sound
quality) will be for a performer at 45, 90
or even 135 degrees from dead ahead of the
microphone. NEUMANN has solved this
problem with the U-64 linear admittance
cardioid condenser microphone! Now the
off axis sax player will be heard with the
same linear response as the one directly in
front, and string players in the back row
sound the same as those with the direct
shot at the mike. With the new U-64 you
can henceforth enjoy the benefits which
come only from a diversity of distances
between performers and microphones.

ey

(to 134 dB with overload
protection)

—48 dBm re 10 dyne/cm?
(with built in pad)

EF-86 / 6CF8

8

Available:

16 phon
wiring.

XLR output connector

Z-38 Elastic Suspension
Z-68 Auditorium Hanger
UC-11 Extension Cables in
25, 50, and 100 ft. lengths
UC type bulk cable for
permanent installation

s &0 100 200 400 600 800 1 KC 2 ] 5 8 ok 15wk
s ! S ey
TECHNICAL DATA u-64 u-67 I e st 53 EESE o
Frequency Response: 40-18,000 cps 40-16,000 cps -10 s ! B — 5
Capsule Vacuum gold steamed Same but two s ] L == el
Construction: Mylar® diaphragm with diaphragms P
’ 2 —i | I
Dlrectional L BT U Response of U-64 at angles of incidence.
Characteristic: Cardioid Cardioid-Omni-Figure 8
Overload Protection:  Built-in 14dB, switchable Same U-64 U-67
Distortion, Harmonic: <0.5% to 120 dB SPL Same Accessories Z-118 Wind Screen Z-67 Wind Screen

Z-48 Elastic Suspension
UC-5 Extension Cables in
25, 50 and 100 ft, lengths

c) N66 19!/ rack mounted to
power six U-64 units in
permanently wired
Installations
Standard matte satin
chrome or non-reflecting
dark gray
Ze!! diam. x 4+
a) 8%’ x 4! x 4"
b) 834! x 417 x 44!
c¢) Standard 19'7 rack

x 3%2!! high

Finish:

Microphone Size:
Power Supply Size:

Effective —43 dBm re 10 dyne/cm?
Output Level: y
Self Noise
Level (DIN 45405): <29 phon <
Amplifier
Complement: RCA Nuvistor type 7586
Connectors: Cannon XLR series
throughout
Power Supply: a) N6u single unit supply
(portable)
b) N62u dual unit supply
(portable)

NU-67 single unit supply

(portable)
NUK single unit plug-in
type for rack frame

Standard matte satin
chrome

2Y4'" diam. x 778"!
8341 x 41 x 4!

If your microphone problems are outside
the studio or if you need information on
the applicability of NEUMANN's

other condenser microphone types, our
Engineering Department is always available
for consultation. No obligation, of course.

SO T HA A
AUDIO CORPORATION

2 WEST 46 STREET, NEW YORK, N.Y, 10036 °* 212-C0-5-4111
In Canada: J-Mar Etectronics Ltd., P.0. Box 158, Don Mills, Ontario
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100 volt signal to line?
25 ohm output?
....bridging monitor

230 volt signal output?
.. variable correc-
tion unit? .... 1 ohm
output?....30/64 ohm
output?.... special

input sockets?....
rack and panel
mounting?....
50volt line?....or
simply to enjoy good
guality reproduction
of music in your own
home to the same
professional
standards ?

* these are some of the
variations of the versatile
QUAD supplied to
professional users
throughout the world.

for the closest approach to the original sound

Write for an illustrated leaflet and the name of your nearest QUAD dealer, to

ACOJSTICAL MANUFACTURING CO., LTD., HUNTINGDON, HUNTS, ENGLAND.

Circle 111 on Reader Service Card
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tive! Anything with handles that ean’t
he carried is portative.)

Sinee I've found that pebble grays
come apart rather more easily than they
go together again, I looked at Fisher’s
array of elamps and whot-not with some
apprehension. My early KLII Model
Eleven had crossed me up—I couldn’t
figure which way the speakers aooked
back on. Well, Fisher’s system is as good
as they come. Four easy clamps, two on
top and two on the bottom as you earry
the sunitcase, and they work very easily.
The speakers join together to form the
second half of the machine and they do
so easily and with security. Only one
mild faux-pas here from Fisher: you
can nook the speakers on upside down,
whereupon the assembled suitcase imme-
diately topples over on its side, because
two of its four rubber feet are, so to
speak, on its head. All four must be on
the ground, or bottom side, nateh, if
it’s to stand up.

Fisher’s miles and miles of hook-up
wire (that’s the way I always think of
the long speaker cords ineluded in these
pebble-gray machines) are neutral gray
and of a thinner-than-usual gauge,
which makes it easier to untangle them
and renders tne wiring aspect a bit less
violently conspicuous, though no less
trippable for the wandering foot. Better,
a neat little zipper pouch holds all the
rolled-up wire easily and has a place
on one of the speaker halves, under an
elastic cord—none of that exasperating
husiness of trying to close the portable
with stray loops of wire eseaping out
of the edges in spite of your eramming
it all together in a big wad. Oh how we
customers hate that sort of taing!

The two speaker halves are pretty tiny
but they do stand up by themselves
after a fashion and they aren’t too un-
decorative, even with the clamps and the
half-a-suitease look. If they topple over,
blame 1t on the streamlined decorator
shape of the pebble-gray exterior. After
all, a box-square portable wouldn’'t do
for a moment, now, would it?

The Fisher tray differs from otaers
mainly in that its commerecial brand
turntable is perhaps a different one from
the next portable. The pebble-grays are
still at this point (and will probably re-
main) tied to standard ecommenreial tables
as a matter of practicality. No specially
built compaet models, Fisher uses Gar-
rard’s AT-60, probably as good a ma-
chine for its weight as any available.
Also for bulk, exeept maybe in the up-
ward direction thanks to the overhead
arm. There is nice portable thinking
around the edges here—quick-type fas-
teners for carrying, clips for tne spindles
and, on the changer itself, a quick fas-
tener for the wandering tone arm. These
things are important in any practical
portable that is to last more than a week

(Continued on page 53)
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CULPRIT

Tubed components are doomed.
It is now common knowledge
among hi-fi engineers that tubes
and output transformers play a
major role in creating distortion.

Why transistor components are
better. Transistor units produce
better frequency response
(cleaner, more ‘“‘transparent”
sound) because they don't use
output transformers. Transistors
are the best switching devices
known to man, give better re-
sponse to sounds of very short
duration. Speakers are coupled
directly to the output transistors,
giving you crisp, solid bass.
Tubed receivers require realign-
ment at least every other year.
Transistors simply do not age
... and they run cool.

Why invest in obsolescence? As
you approach the extremely im-
portant purchase of your next
stereo system, bear in mind that
the very finest tubed equipment
will soon be hopelessly obsolete.
Harman-Kardon, possessing the
industry’'s longest, most exten-
sive experience in solid-state
audio design, is and will remain
many years ahead of the field.

The industry’s only all-transistor
line. While an occasional solid-
state component has appeared
in other lines, only Harman-
Kardon now offers the fabulous
wide-open sound quality of com-
plete transistorization through-
out its entire line only
Harman-Kardon has advanced

R e

VILLAIN

to the point of going completely
out of the tubed-equipment busi-
ness. Not even a nuvistor tube
remains to mar the 1009, solid-
state sound of every Harman-
Kardon instrument.

Now, transistor economy. The
new Stratophonic all-transistor
FM stereo receivers (shown be-
low), priced down with the most
popular tubed units, give you
Sound Unbound without the old
price penalty of transistor
equipment. Now, with the
Stratophonics, there is literally
an all-transistor receiver for
every home and every budget.
When you hear these magnifi-
cent instruments, you will never
again settle for the distortion of
tubed equipment.

e = = = = _—— = =]

,, Harman-Kardon Stratophonic FM Stereo Receivers...
a complete all-transistor line, priced from 279 to *469

MODEL SR300, 36 watts IHFM music
power. The best news yet for music
lovers on a strict budget. A delightful
sound at any price, an unbeatable value
at just $279.*

MODEL SR600, 50 watts IHFM music
power. All the front-panel convenience
controls of the SR900, and most of its
fantastic performance at every power
level with minimum distortion. Price $389.*

AUDIO e JANUARY, 1965
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MODEL SR900, 75 watts IHFM music
power. Hailed by Audio (October 1964,
before the SR600 and SR300 came out)
as "the only component-quality all-tran-
sistor receiver we know of.”" Price $469.*

*Prices slightly higher in the West. Enclosures optional.

Philadelphia, Pa. 19132 » A subsidiary of The Jerrold Corporation
THE LEADER IN SOLID-STATE HIGH-FIDELITY COMPONENTS
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ABOUT MUSIC

Len Lye's Un-Frozen Music

A Variac auto transformer, a relay
amplifier, a 4-track tape recorder, a
4-rpm motor—of what possible use can
these components be to a sculptor? To
Len Lye, they represent a breakthrough
on several fronts. With the help of his
friend and electronics consultant, Bert
Stanleigh, Lye will now be able to “pro-
gram” his motorized seculpture on tape,
transfer the information to tape cart-
ridge and, for the first time in his career,
sit back and wateh his ereations whirl,
twist and shimmy to his own pre-
recorded signals.

New Zealand-horn Lye is in the main-
stream of the kinetic art movement.
“The mobiles of Calder, the revolving
seulptures of De Rivera, and the kinetie
constructions of Tinguely are examples
of (the fact that) motion seulpture is a
distinet form of modern art,” Lye says.
His metal sculptures vibrate at diiferent
speeds; fascinating shapes appear and
dissolve rapidly in air, to the accompani-
ment of a whole new vocabulary of
sounds produced by the natural reso-
nances of high-tempered steel rods and
bands.

Most motion seulpture is powered by
simple motor-vibrators, The clattering,
Jjangling and thrumming sounds we hear
when metals or plasties are being vi-
brated are concommitant features of
kinetic sculpture. But these sounds are
usually absorbed in a matter of seconds
by the spectator, whose main interest is
focused on shape and movement. A few
motion sculptures use externally pro-
duced sounds in their work. Jean Tin-
guely, best known for the “self-ereating
and self-destroying” machine that com-
mitted suicide in the garden of the
Museum of Modern Art four years ago,
introduced radio sculpture to New York
in 1962. These works were exhibited be-
hind eclear plastic sheets. Actual radio
parts (tuners, speakers, tubes, wires)
were attached to the sheet. A switch pro-
truded from ecach sheet, and the specta-
tor was invited to turn it on. With the
Jjuice flowing through the seculpture, its
parts began to move at varying speeds,
and sound emanated from the small
speakers. Because the tuner was in eon-
stant motion, the sound was a jumble of
musie and talk.

14

Lye also uses external sounds in his
work. From his collection of ethnic
recordings, he chooses dances and drum
patterns to underscore the pulsating rhy-
thms of his sculptures. But the elec-
tronie system he and Stanleigh have de-
signed has nothing to do with sound
directly. It is a device to enahle Lye to
“compose” his movements in advanece and
to synchronize these movements with
pre-recorded musical and other sonie
effects.

To see the system in action, T paid a
visit to Len Lye, a tall, goateed, slender
man who lives in a private house on
Bethune Street in Greenwich Village.
His workroom on the second floor would
resemble a repair shop were it not for
the gleaming metal objects thrusting
up out of black pedestals or hanging
from the ceiling. “All these are studio
models,” Lye explains, offering us glasses
of Swedish ale. “This rod here, in its

‘practical’ model, is 8-feet high, a
springy, powerful piece of stainless
steel.”

In repose, Lye's sculplure suggests a
steel foundry rather an artist’s atelier.
“My emphasis,” he says, “is on motion,
rather than on the object deseribing it.”
With this, Lye went to a cluttered table,
reached under it, located a pair of wires,
made a conneection, and turned to his
Variac.

A free-standing blade of polished steel
about 40 inches high began to vibrate,
gently at first, then with inereasing
speed. At its most agitated point, the
blade struck a metal ball suspended on a
wire alongside it. Called Plinth, the
sculpture deseribed a constantly chang-
ing pattern of forms while the air sang
with its vibrations, all of which was
punctured by loud gongs as the clapper
hit the blade.

Lye set into motion some of the other
studio models. A sculpture called Ring
unwound from a gibbet in the ceiling.
When power was fed into its oscillator,
the ring of stainless steel began to do
a “twist” in slow motion. Its upper part,
like a woman’s bare shoulders, hunched
forward gradually as the motor hum-
med ; tension built up, and it seemed as
if the ring wanted to turn itself inside
out. Suddenly the metal woman did just

WWW akherieaaadiaghictary com

that. With a plangent shudder, it “de-
materialized” in a burst of sound and
shattered lights.

One of the most evocative of Lye's
works, “Grass,” is a sculpture consisting
of 23 stainless-steel rods each 1/32 of
an inch in diameter, lined up on a plat-
form. At the tip of a switeh, the plat-
form bhegan to sway, and the rods moved
like wheat in the breeze.

On a hlack pedestal bearing the sign,
“Resist Touching,” a cirele of hells sus-
pended on wires surrounded a tall rod
wearing a sort of thin-metal headgear.
When Lye set the oscillator in motion,
the wires jiggled, leaped and spun in all
directions, while the central wire tossed
its headgear violently from side to side.
Lye acecompanied the dance with a re-
cording of Afriean drums, which gave
the seulpture a Watusi flavor.

Lighting plays a vital role in Lye’s
seulpture. Yellow, blue, purple, green
and white beams (red is outlawed in
Lye's spectrum because of its honky-
tonk associations) play on the polished
surfaces of his works, giving them a
disembodied quality. You are unaware of
the pedestal with its motor inside, so
completely does the glittering metal hold
your attention.

In the past, Lye has had to operate ihe
Variac at hLis own exhibitions, like a
composer creating a new work hefore an
audience. Now he will be able to experi-
ment at home with his electronie system,
recording as he goes along; keeping the
good, disearding the misses. The gadget
developed by Stanleigh will permit him
to increase, decrease, or cut off the
power that drives the motor. Instead of
turning the Variac knob himself, Lye
will flip a switch, putting a 1000-eps
tene on alternate tracks on the tape. The
tape, via relay amplifier, will activate the

(Continued on page 50)

Fig. 1. “The Blade' by Len Lye, a motor

operated, movable sculpture shown in

two of its positions. Movement is re-

motely controlled by a magnet tape pro-
gramming device.
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HiFi/Stereo Review has published test reports -
on 9 turntables.’

The AR had the lowest rumble, wow,
and flutter.

tas of July, 1964

TURNTABLE RUMBLE* WOow FLUTTER
AR  (Mar.'63) —38db .05% .02%

2 (Nov.'62) —36db 05% 1%

3 (May '64) —32db 07% (3313) .03% (3315)

4 (Dec.’'62) —30db 15% 1%

Changers

5 (Dec.'61) —35db 2% 1%

6 (Sep.’62) —34db 1% 1%

7 (Jan.’64) —32.5db 1% .035%

8 (Oct.’62) —23db 13% 13%

9 (July‘63) —16.8db .08% 04%

*Combined vertical and lateral rumble below the NAB reference of
1.4 cm/sec at 100 cps. When the measurements were given in different
form they were converted so that they could be compared directly. The
NAB standard for broadcast turntables is —35db.

The HF/SR report on the AR turntable included this comment:

...records played on the AR turntable had an unusually clean, clear quality. The
complete freedom from acoustic feedback (which can muddy the sound long before audible
oscillations occur) was responsible for this.”

Literature on AR speakers and the AR turntable, including a reprint of the complete HF /SR
AR turntable report, will be sent on request.

$ 78 (0 complete with arm, oiled walnut base, and dust

cover, but less cartridge, 33V and 45 rpm

5% higher in the West and Deep South

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge, Massachusetts 02141

Circle 113 en Reader Service Card
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EDITOR'S REVIEW

THAT SHRINKING FEELING

id you experience a shrinking feeling upon first

viewing this issue of AuUbio, as if there was some-
~ thing different but you couldn’t quite pinpoint
it? Did it seem as if things were smaller, and yet not
smaller ?

Well, if you had that feeling, chalk one up for
yourself. You were right! Last month Aupio was
8000000 big. Now it is s00000 big. Hard to see the dif-
ference, isn’t it?

The overall page size of AuUbio is now the socalled
‘‘standard’’ magazine size. Last month, and for years
and years before that, it was an in-between size; in
between the ‘‘standard’’ and the large-size magazines
(Life, Look, McCall’s, and so on).

Now that we have changed to a ‘‘standard’’ size,
we will be able to take advantage of printing equip-
ment and techniques which were heretofore unavail-
able to us. We will be able to use color and other
techniques much more freely throughout the maga-
zine. We will be able to improve visual presentation
for increased clarity. (In case anyone is wondering
we do not use decoration, color, or what have you for
their own sake; rather we use them to increase un-
derstanding of text. Of course if we end up with a
more attractive presentation, so much the better.)

The amount of text or editorial material is not af-
fected!

Surprisingly, in spite of the reduction in overall
page size, there is no reduction of text page size. For
those who haven’t figured it out yet we’ll let you in
on the seeret—we reduced the borders. Now you can
begin to understand why this issue of AUbpio seemed
smaller, and yet not smaller, at the same time.

Frankly we feel rather pleased; we have gained
several worthwhile advantages without sacrificing
editorial content, or spending extra money. Sort of
like having your cake and eating it too. The only
question that comes to mind is, ‘“ Why didn’t we do it
before?”’

Returning to our opening question, be reassured,
that shrinking feeling is temporary. On the other
hand, the improvements in Aupio will be permanent.

Now, just how many watts would- you like!
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A PAPER TIGER

he eartoon presented on this page pokes fun at one
Tof the strange practices in the component high

fidelity field; a home grown version of the horse-
power race indigenous to the automotive industry.

As the cartoon suggests, it is quite true that ampli-
fiers can be, and are, rated in several different ways
insofar as power capability is concerned. It is also
true that the power number arrived at can vary rather
drastically depending upon the power rating tech-
nique. Thus it is possible to arrive at a 20-watt rating
using one system and an 80-watt rating using another
system. We are talking about the same amplifier,
mind you.

The crux of the problem is that there is no definite
standard for manufacturers to adhere to; that is,
there is no standard which is definite enough to gain
the respect of manufacturers, or to prevent misuse.

Taking advantage of this undisciplined area, some
amplifier manufacturers produce ‘‘high-powered’’ am-
plifiers which prove to be ‘‘paper tigers’’ in practice.
Not that they are necessarily poor amplifiers, but they
are less powerful than their ratings would lead one to
believe.

We don’t wish to repeat previous discussions as to
the need for amplifier power, but it is fair to say that
there are times when relatively high powers are de-
sirable. Even more important, whether or not high-
powered amplifiers are necessary, the consumer who
purchases what he believes to be a high-wattage am-
plifier is entitled to get it. Deliberately inflated ‘‘pa-
per’’ ratings discredit both the manufacturer and .lte
dealer who uses it as a sales feature.

We would be willing to wager that were one to sur-
vey dealers and manufacturers a very precise knowl-
edge of how to rate amplifiers, meaningfully, would
be revealed. Further, we would bet that a heartfelt
collective sigh of relief would be heard if a definitive
rating standard were adopted.

Strangely enough, we can understand the reason
for inaugurating a power struggle with paper tigers.
Consider how difficult a task it would be to convinee
an uninformed consumer than one amplifier is better
than another. One would have to be an engineer or
advanced amateur to comprehend the many signifi-
cant but rather subtle parameters which define a good
amplifier. Obviously it is easier, and perhaps more
sensible, to concentrate on a few characteristies and
imply that they are an index of quality.

But wouldn’t it be easier for everyone, and less
confusing, if a single, valid method of reporting
these characteristics were adopted? A method which
would be used by all manufacturers? A method which
would provide a common denominator ?

We think so.

The proper way to resolve these questions is to
have appropriate industry representatives meet and
agree on the parameters. We will present our thoughts
to them, and so will others.

We will do our part to cage this paper tiger. How
can you help?

AUDIO e JANUARY, 1965
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NATURAL SOUND BEGINS WITH PICKERING

Whether you own a record changer, automatic turntable, or a professional type manual turntable
Pickering has engineered the RIGHT V-15 pickup for you. Each of these applications requires a
cartridge with specific characteristics and specifications to produce the maximum in NATURAL
SOUND that is possible from the record playing equipment and other components in your system.
If its RECORD CHANGER application, where high output and heavier tracking forces are
required try the Most of you, no doubt are tracking lighter on the late model
AUTOMATIC TURNTABLES and will use the [KEEW AT-1 | Orif a professional type MANUAL
TURNTABLE is your choice you'll need the even more compliant m_AM-1 | And if it's
unexcelled tracking ability you're seeking, you will demand the ELLIPTICAL STYLUS PICKUP
WAMEJ All of these pickups are radically different from any other cartridge. You can see
the difference. You can hear the difference. Pick up a V-15. Note its light weight—only 5 grams.
Perfect for low mass tone arm systems. Now, see how Pickering’s exclusive “Floating Stylus”
and patented replaceable V-Guard assembly protects your record and diamond as it plays.

{V-15 AME-1 ELLIPTICAL STYLUS)

P. k |
FOR THOSE WHO CANILH-%R:I THE DIFFERENCE PICKERING & CO., INC. PLAINVIEW, N.Y. Ic Erl "g

THE WORLD’S LARGEST AND MOST EXPERIENCED MANUFACTLRER OF MAGNETIC PICKUPS

Circle 114 on Reader Service Card
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Should Sherwood’s new
solid-state amplifier be rated at
150 watts?...300 watts?...or 100 watts?

Audio power should be one of your major criteria of am-
plifier performance. The important thing is to use the
same yardstick of comparison.

Among responsible component manufacturers, the
commonly-accepted expression of audio power today is
“MUSIC POWER’—the amplifier’s output capability
across the full spectrum of orchestral sound.

If you simply like to play with bigger numbers, multiply
MUSIC POWER by two (the way some manufacturers do)
and you get “PEAK POWER”. It’s exactly the same rating
but it looks twice as powerful.

But the really important measurement is “CONTINUOUS
SINE-WAVE POWER” with both channels operating
simultaneously. This is the meaningful measurement, used
in laboratory work. It separates the wheat from the chaff.

Sherwood’s new S-9000 delivers 150 watts of MUSIC
POWER ...300 watts of PEAK POWER .. .and 100
watts of CONTINUOUS SINE-WAVE POWER at
less than V4 % harmonic distortion. (At normal levels,
distortion never exceeds 0.15%).

Unequalled power — by any standard —is just one of the
important engineering advances built into the new Sher-
wood solid-state amplifiers. Here are some more:

Military-type Silicon Transistors, Used exclusively throughout
Sherwood circuitry. Twice the heat-reliability of ordinary ger-
manium transistors. Safe for even the most confined custom
installations.

Exclusive transistor short-circuit protection. (Pat. Pend.) New
system virtually eliminates transistor failure or fuse replace-
ment due to shorted speaker terminals or other improper op-
eration.

Additional features: Phono input noise less than —65db., with
no microphonics or hum / Professional Baxandall tone controls /
Tape monitoring and tape-head playback facilities / Stereo
headphone jack with speaker disabling switch / Glass epoxy
circuit boards / Compact size —14"” x 4” x 12%" deep.

Mode) $-3000 / solid-state, integrated stereo amplifier / $299.50

i
I

[ 1
!
‘ ] ’ :
I
| |
| ! Wait till you hear
1 Sherwood’s new Tan-
¢+ glewood 4-way
! speaker system!
| Each six-speaker
[ system handles 75
watts of program
| ] material. Unique de-
sign of dual, 107
uniflex woofers
achieves unprece-
dented 34-cycle
= closed-box reso-
nance. QOverall re-
spaonse: 259-17,500
cps + 21»db,
$219.50

Also available in a 50 watt Music Power version as the Model S-9500 /$179.50

For complete specifications and new catalog, write Dept. A-1

SHERWOOD ELECTRONIC LABORATORIES,

Walnut-grained leatherette cases for either model, $8.50 Prices slightly higher in Far West

HIGH
FIDELITY

INC., 4300 NORTH CALIFORNIA AVENUE, CHICAGO, ILLINOIS 60618

Circle 115 on Reader Service Card
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Matrixing Amplifier for 2-Channel
Stereo Signals

WAYNE B. DENNY*

An amplifier for altering the stereo spread of 2-
channel tapes recorded at amateur performances.

IN THESE DAYS OF superior comniercial
audio equipment one is less justified
in spending the time and effort required
to fabriecate his own gear. However,
situations do arise when the serious
audio-fan must devise a particular unit
to perform special funetions for which
commercial products are not immedi-
ately available. Such was the case when
the writer required a device which could
alter the ‘“stereo spread” of two-track
tapes made in performance by amateur
musical groups. This problem is not so
urgent for the recording of professionals
by professionals using expensive multi-
channel equipment, where retakes are
possible and where no consideration need
be given to how the performance “looks”
to the live audience. Amateur musicians,
especially students, cannot afford the
time for repeated recording sessions.
Moreover, they usually reach a psycho-
logical peak when the stimulus of a live
audience is present. Under such circum-
stances the recordist will do the best he
can and the results are often good but
sometimes mediocre or even poor. When
the results are unsatisfactory there is
rarely a chance to repeat.

* Physics Department,
Grinnell College,
Grinnell, Towa.

Fig. 1. Functional diagram of matrixing circuit. Circuit elements are explained in text.

The device to be deseribed is certainly
no cure-all for poor techniques. It will
not substitute for experience in miking,
positioning, and level control best gotten
in rehearsal. Only experience will deter-
mine when peak levels during perform-
ance will exceed those in rehearsal and
by how much. These must be anticipated.
And why is it that in performance
amateur soloists so often take a position
differing from the one used in rehearsal?
Such are the vagaries which the amateur
recordist must confront. The device to be
deseribed can be used to improve some
recordings but mistakes once made can-
not be corrected by this or any gadget.

—(1+K)}(R—1L)

(1+K){(L=R)
A A

+R

(1—K}R+L)

(1=K)}(—R=1L)

(1+k) (R-L)

2(L—KR)

o

(1—K)(R+L)

gain of difference signal (1 —k)

Fig. 2. Signals in matrixing circuit when:
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Depending somewhat on how the origi-
nal recording was miked the stereo-
spread of a two-channel dise or tape can
often be altered within limits. Some com-
mercial playback units contain “dimen-
sion controls” which permit some ad-
Jjustment of the apparent stereo-stage.
Electronie devices for accomplishing this
generally function by feeding a pertion
of the right-hand signal into the left
speaker and a portion of the left-hand
signal into the right speaker. The relative
magnitude of these “portions” and the
manner in which the portions are com-
bined with the original signals will affect
the apparent angular spread of the
stereophonic program as heard by a
listener located not too far from optimum
listening position.

It is not proposed to provide a rigor-
ous proof that the stereo-spread can be
altered in this way but observed results
can be explained without much diffieulty.
A few simple hypothetical experiments
will suffice. Consider first the fact (easily
demonstrated) that equal signals in two
identical and symmetrically positioned
speakers produce sounds whose apparent
source lies midway between the two
speakers. But if stereophonic program
material is available we can feed the
right-hand signal, R, into the right
speaker and the left-hand signal, I,
into the left speaker. The resuli, of
course, is normal stereophonic reprodue-
tion. Next, suppose that L is added to R

19
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Fig. 3. Functional diagram of the entire unit.

in the right speaker and R is added to L
in the left speaker. The total signals in
both speakers are now identical: each
speaker responds to (R+ L), the sum
of R and L. The acoustic result is a
rather drastic narrowing of the apparent
sound stage such that the source appears
to be midway between the two speakers.
The apparent spread has vanished and
the result is monophonic reproduction.
Of course we can change the conditions
by reducing the amount of inter-channel
cross-feed. For example, let the signal
in the right speaker be R plus one-half

L and the signal in the left speaker be L
plus one-half R. We would expeet to
find something intermediate between the
normal stereophonic and monophonic re-
production. This is generally ohserved to
be the case.

Let us repeat our hypothetical experi-
ment except that this time we reverse the
phase of the portion of the left-hand
signal fed into the right speaker and
similarly reverse the phase of the portion
of the right hand signal fed into the left
speaker. The composite signal in the
right speaker is now (R—-kL) and the

composite signal in the left speaker is
(L -kR). Since this is the opposite of
what was done in the previous experi-
ment we might expect that instead of a
reduction of stereo-spread we should ex-
perience an apparent increase in the size
of the sound stage. Depending somewhat
on the manner in which the original R
and L signals were obtained this pre-
diction is generally verified by experi-
ment. But there are limits. Suppose that
the quantity, %, is unity and positive.
Then the signal in the right speaker is
(R - L) and the signal in the left speaker

20k

+

]

TO 89

AAA-

X £
[~ :’ > +
250v
-~ l" -
- o~ S 5 So ~ b ~x -
0= 83 83 % L 38 | sum-DIFFERENCE 83 38 g 4
2g CONTROL ] = STBALANCE CONTROL
2
= 6.3 v.a.c.
[

330k sw2s 4 vl
5

V148 5
vi2

VI3

Vi4

S

*LINEAR

VII, V12, VI3, V14 12a07

20

Fig. 4. Schematic of matrixing circuit.
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18 (L—R). These signals are identical
except for sign : the signal in one speaker
is exactly out of phase with the signal
in the other. Listening shows that this
condition is unlike anything normally
experienced : it is generally unpleasant.
We may expeet, then, a limit to the
magnitude of & for effective increase in
angular spread. It will be shown later
that there are further limitations in some
cases.

The writer required a device which
would permit rather complete control of
the amount of cross-feed. In addition it
was desired to include a few other fea-
tures which might be useful in the
making of duplicate tapes from original
masters. Actually, there are several ways
of eross-feeding signals from one channel
to another. The circuit to be described is
not the simplest but it appears to be
about the most versatile. The term ma-
trizing is used to denote the particular
process employed in this deviee.

The two signals of a two-channnel
sterephonic program are said to be ma-
trized when they are combined first by
addition and then by subtraction. When
the two signals, R and I, are matrixed
they are first added to form R-plus-L
and then subtracted to form R-minus-L
(or L-minus-R: either is suitable). The
matrixed signals (R+L) and (R-L)
can be rematrixed in a similar manner:
(R+L)+(R-L)=2R and (R+L)-
(R ~ L) = 2L whereupon the two original
signals are obtained once again. (Aec-
tually, each signal is doubled. This has
no particular significance : any incidental
amplification or attenuation can be dis-
regarded provided they are the same in
both channels.) The functional diagram
for a ecireuit to accomplish this matrixing
and rematrixing is shown in Fig. 1. In
this diagram the letter P signifies a split-
load phase-inverter, A represents a
single-stage amplifier, and CF is a cath-
ode follower. The signals will be as
shown at various points in the diagram
provided the two potentiometers are set
at electrical mid-position.

Suppose now that in Fig. 1 the setting
of the left potentiometer is altered in
such a way that the ratio of the gains
of the two matrixed signals is as follows:

gain of difference signal _ (1+%)
V)

gain of sum signal

The signals at various points in the cir-
cuit will now be as shown in Fig. 2. No-
tice that the output signals are now 2
(R—EkL) and 2(L-kR). Now if k is a
positive number between O and 1 these
signals are the same composite signals
which would result when a portion of L
is subtracted from R and the same por-
tion of R is subtracted from L as dis-
cussed earlier. On the other hand, if k
lies between O and minus 1 the compo-
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Fig. 6. Schematic of power supply.

nents are added. Apparently, if k lies be-
tween O and plus 1 the stereo-spread is
increased: between O and minus 1 it is
decreased. Normal stereophonic repro-
duetion (¢ e., spread unchanged by
matrizing) oceurs when the potentiom-
eter is set at mid-position. If the potenti-
ometer is set for & = minus 1 the magni-
tude of the difference signal (R - L) is
zero, the output signals are identieal in
magnitude and phase, and monophonic
reproduction is the result. The composi-
tion of the two output signals for various
values of &k can be seen in Table I.

A four-input mixer was added to the
matrixing ecircuit to form the completed
unit. A complete funectional diagram is
shown in Fig. 3 where the term adder is
used to emphasize that the input signals
are mixed in phase. Two-stage low-noise
preamplifiers are employed. Six potenti-
ometers are used so as to permit placing
of two input signals on either or both R
and L channels at the same time. This
feature is wuseful in “centering’” solo
voices or instruments where desired. (The
same result could be obtained by using a
four-channel mixer-recorder for the orig-
inal master tapes. However, we are am-
ateurs, not professionals!)

The actual circuit employs vacuum
tubes rather than solid-state devices be-
cause work was started before the writer
had much experience with transistors.
The matrixing eireuit is shown in Fig. 4,
the mixer in Fig. 5, and the power supply
in Fig. 6. Standard audio practices are
used throughout and the power supply
is mounted on a separate chassis. There
results a very stable and quiet unit. Low-
noise resistors are used in plate and cath-
ode circuits in the low-level stages. “Type
AB” potentiometers are recommended.

Switches have been provided to defeat
the matrixing and rematrixing functions
to permit “straight through” operation.

WWW amerieaatadiahigtary com

Moreover, by defeating only the re-
matrixing function the sum and differ-
ence signals can be recorded directly on
tape for later study and observation.
Also, jacks are provided in both channels
to permit insertion of filters and to faeil-
itate visnal monitoring of the sum and
difference signals using electronic volt
meters or a single X-Y oscilloscope (i. e.,
an oscilloscope with identical horizontal
and vertical amplifiers.)

Klipsch! and others have pointed out
the advantages of using a center speaker
for eliminating the ‘“hole-in-the-middle”
experienced with wide-angle stereophonie
reproduction. The signal fed to this
speaker is (usually) M (L + R) where M
is some positive number, generally less
then unity if the center and flanking
speakers have similar efficiencies. But
Tappan? has pointed out that the addi-
tion of this sum signal is in some respeects
equivalent to inereasing the over-all
monophonic content with a reduction of
stereo-spread. He suggests that this re-
duetion ecan be offset by a deliberate in-
crease in the difference signal. Obviously,
the device deseribed here can accomplish
this nicely, restoring part of the perspec-
tive lost by the addition of the center
speaker. However, there are limits.

In many miking situations there are
certain instruments, performers, and
voices which are picked up by both mi-
crophones in a two-mierophone set-up.
When the distance from these two miero-
phones to the source are approximately
equal the two microphone signals are
nearly equal in magnitude and, at low
frequencies, nearly in phase. Any at-
tempt to increase the difference signals
in a matrixing cireuit will, under these
cireumstances, reduce the low-frequency
response over all. This is easily demon-
strated. This suggests that low-frequency

(Continued on page 51)
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Temporary Sound Amplification

Systems

DAVID L. KLEPPER

Temporary systems can be well engineered, even though the time
allowed for design and installation is limited. Here are two systems,
one indoors and the other outdoors which demonstrate the point.

The Boston Common System

The Boston Common sound system
presented many of the problems one
might expect when asked to install a
temporary system in an outdoor area
on short notice. There was little time for
detailed engineering; the “go ahead” for
the system design was given, only a
few days before the single expected use,
a Sunday afternoon outdoor service for
the Billy Graham Crusade.

The most important considerations in
the design and installation of the Com-
nmon system were: 1. High speech intel-
ligibility for the very large crowds ex-
pected (50,000-75,000 people), crowds
whieh might he scattered anywhere over
a wide area around the speaking posi-
tion; and 2. recognition that there would
be little or no tinie for trial runs for fine
adjustments.

The location chosen was the Com-
mon’s Parkman Bandstand. A small ex-
tension platform was constructed on one
side of this handstand, and the front of
this extension served as the pulpit.

Although the author believes that point
source speech reinforcement systems have
a wide area of application, single-source
systems of any type run into difficulties
outdoors hecause of wind turbulence

In Two Parts—Part One

problems. Spread-source or multiple
loudspeaker outdoor sound amplification
systems have the advantage that when
turbulence decreases high-frequency sig-
nals from one loudspeaker to the listener,
it is likely that he will receive strong
high-frequency signals from another
loudspeaker.

To the author, the “hopping of a signal
between left-hand and right-hand loud-
speaker” noticeable with “split” mono-
phonie sound system installations has al-
ways been unpleasant; but the fading of
high-frequency signals noticed when cen-
tral systems are used to project sound
energy considerable distances outdoors is
far more unpleasant,

A brief analysis indicated that mini-
mum power would be needed and the sys-
tem vastly simplified if the low-frequency
cut-off of the system were set at 300 ¢ps.
This avoided the use of large low-fre-
quency horn loudspeakers, permitted the
multicellular-horn high-frequeney lound-
speakers to he used at maximum effi-
ciency, without the padding required to
mateh their response to the less efficient
low-frequency loudspeakers and reduced
the amount of required power amplifica-
tion. The same equipment rack used in
the Garden sound system, with four 160-

TWO HORN CLUSTERS, LONG DELAY

BANDSTAND: FOUR HORN CLUSTERS ON ROOF

CLEARED AREA

TWO "COLUMN"™ LOUDSPEAKERS, SHORT DELAY

UNDARY OF LISTENING AREA

Fig. 1. Boston Common system.
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watt amplifiers, was also used for the
outdoor system.

The loudspeaker equipment used for
the Common system can be divided into
three general categories:

1. Four loudspeaker clusters provided
coverage at the sides and behind the
bandstand. Kach of these loudspeaker
clusters consisted of two 2 x 4-cell multi-
cellular horns, with the lower horn re-
ceiving a signal 6-db less than the upper
horn. These clusters were mounted 60-
deg. apart around the roof of the band-
stand, with the vertical axis of eaeh up-
per horn approximately 15-deg. below
horizontal. (See Fig. 3.) All these loud-
speaker clusters were connected to one
160-watt power amplifier.

2. Two line-source loudspeakers were
placed on each side of the front of the
podium to cover the area immediately in
front of the podium. (See Fig. 4.) Kach
of these line sources employed five 8-in.
755C cone-type loudspeakers with level-
tapering of the outer loudspeaker.! The
power amplifier driving these two line-
source loudspeakers was fed via a time-
delay tape loop, and the time delay was
set for 25 milliseconds, the miniinum pos-
sihle. Here, the time delay was employed
to insure that directional realism would
be maintained for listeners in front of
the podium, despite the use of a “split”
sound reinforcement system, with loud-
speakers on each side of the podium. In
other words, delay permitted precedence
effect to he employed.? ® The distance

(Continued on page 44)

1 Each line-source loudspeaker was iden-
tical in design to the line-source loudspeak-
ers used in Harvard’s Memorial Church. See
D. Klepper, “Room Acoustics and Sound
System Design” IRE PGA, May-June 1960,
pp. 77-86.

2 H. Wallach, E. B. Newman, and M.
R. Rosensweig, “The Precedence effect in
Sound Localization,” Amer. J. Psychol., vol.
62, pp. 315-336, 1949.

3 8. S. Stevens and E. B. Newman, “The
Localization of Actual Sources of Sound,”
Amer. J. Psychol., vol. 48, pp. 297-306,
1936.

23


www.americanradiohistory.com

Shaping Electronic Organ

Tone Envelopes

D. WOLKOV

Percussion, vibrato, tremolo, reverberation, and other techniques for shaping tone envelopes

as they leave the formant filters, you

would find them musical. With a
switchhoard for selecting notes and
filters, one could play a melody. But
something would be lacking. The omis-
sion would be in the rise and decay en-
velope of the sound. In what we have
pictured, the sound wave would begin
and end abruptly; a square wave en-
velope.

In musical instruments the note be-
gins with zero intensity, reaches a maxi-
mum rather abruptly, and then decays
gradually. Tt is the “attack” of the note
that provides the character.

The electronic organ too, must have
means for providing characteristic en-
velopes. Because it is possible to pro-
vide a multiplicity of attacks in the one
instrument, the organ is frequently called
“The King of Instruments.”

I F YOU WOULD LISTEN to the organ tones

Declicking

Before discussing the techniques and
circuitry that are used to obtain desired
attacks, it is necessary to look at means
for removing or obliterating a most
undesirable attack, the keying transient
which is heard as a click.

Keying a continuously running sinu-
soidal oscillator with a conventional
switch generates a transient. Several
schemes have been designed to provide
noiseless keying. One is to use a saw-
tooth oscillator rather than a square or
sinusoidal wave form. In a method used
by Schober the transient is superim-
posed on the ramp or decay, and thus
is never heard.

The sawtooth has a very fast flyback,
almost perfectly vertical. When the saw-
tooth tone is keyed at some point in the

w A K
o 4
Artisan kit crescendo roller and

petal.

Fig. 1.

24

rise, the vertical rise added by the key-
ing is just like the vertical part of the
sawtooth. Thus the transient is not heard.

Another effective technique employed
by Baldwin, utilizes multiple leaf
switches in which a resistive element is
momentarily keyed into the ecirecuit.
Baldwin believes that there are distinet
advantages for wusing such electro-
niechanical switching elements: A. Un-
desirable keying transients are elimi-
nated. B. The sharpness of attack or
release is under the organist’s control,
C. Tone waves are combined with a
minimum source interaction.

The Allen organ employs an interest-
ing alternative to the electro-mechanical
declicking. Since the oscillators are not
free-running, keying actually keys the
oscillator. The emf rise of the oscillator
is exponential. Such keying is very
effective hecause the transistor oscilla-
tor places only 12 to 18 volts across the
switeh contaects.

Stops

In a high-quality formant organ there
is a one-to-one correspondence hetween
the filters and the stops. If there is a
compromise because of cost, there will
be eireuit elements shared between the
filters. While the individual stops will
have proper tonal variations, the pull-
ing of two or more of such stops simul-
taneously would preclude the proper
additive effects.

Partly for cost reasons, and partly for
musical reasons, different sets of stops
are provided for the different manuals.
Through a technique called coupling, it
is possible to switech the stops between
the two manuals.

In order to avoid crosstalk and un-
desirable feedback, couplers are usually
triode mixers rather than resistors or
switches. The procedure is similar to
microphone mixing and is straightfor-
ward.

One of the striking musical effects
that can be accomplished by an organist
is the changing of the voicing in the
midst of the musical composition. In
very large organs, as contrasted to home
organs, it is possible to set up a com-
bination of stops, so that a gang of
stops can be pulled at once, or be can-
celled at once. Such a technique is of
great convenience to the organist when
playing complicated rapid music. These
interlocking stops are called pistons.

The pistons affect both manuals and

WWW amerceanadioRistery com
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Fig. 2. Crescendo schematic.

the pedal division, assuring rapid tonal
changes without interruption of the
music. The present registrations provide
soft to full-organ combinations, plus
interesting solos, for a wide variety of
applications.

Another technique for the sequential
bringing in of stops is the crescendo
pedal. Such a pedal in kit form is
available from Artisan. With a bit of
ingenuity and, of necessity, a consider-
able amount of knowledge about the cir-
cuits of the particular organ, it is possi-
ble to install the crescendo pedal in
almost any electronic organ.

A typical crescendo pedal has a series
of pins mounted in a helical manner to
a supporting ecylinder. Each pin cor-
responds to a stop. As the pedal is de-
pressed, the cylinder rotates and en-
gages the pins sequentially. These in
turn close the cireuits and provide the
equivalent of a sequential pulling of
stops. When the pedal is fully engaged,
all of the stops have been pulled to full
organ, A photograph of an Artisan
crescendo pedal is shown in Fig. 1, with
the schematic in Fig. 2.

Percussiont

Another adjunct to the musical attri-
butes of organ sound is “Percussion.”
The techniques of obtaining percussion
vary. 1t is well to recall that the elec-
tronic organ is a keyboard instrument
and the playing of the instrument is
intimately related to keyboard tech-
niques. Every pianist knows that legato
playing is a skill mastered only after
much practice. If the new note comes
in before the old note has decayed, there
is a blurring of the sound; if the new

1J. M. Hanert, “Electrical Musical In-
strument with Percussion Apparatus,”
Patent 2,951,412, September 6, 1960.
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Fig. 3. Fundamental diagram of vibrato system.

note is delayed the musiec will sound
disconnected.

In the organ, electronic decay eircuits,
as well as integrating ecireuits ean be
introdueed which will provide the proper
legato connection of notes. This operator
variable control is ecalled “percussion”
iu the organ. The beautiful celeste tones,
the picturesque Hawaiian Guitar, the
classical legato, and pizzicato are all
accomplished in the percussion ecireuits.

The Schober organ pereussion kit is
an integrated unit mounted on a printed
circuit board. Excellent circuit informa-
tion is supplied so that one reasonably
skilled in electronies could install it in
almost any commercial organ.

. The Schober percussion includes voie-
ings for Hawaiian Guitar, Guitar, Piano,
Vibraphone, Celesta and Harpsichord.

In this kit the percussion effeet is
achieved by sending a pulse through a
neon lamp to a capaecitor. When suffi-
cient voltage is present, and the percus-
sion control is on, the neon lamp con-
ducts and charges the capacitor rapidly.
The capacitor is discharged through a
resistor, which is varied to change the
decay rate.

There are other circuit methods for
achieving percussion, but the Schober
method is the simplest.

Tremolo and Vibrato? 3

Two techniques for undulating the
organ sound are frequently econfused;
they are tremolo and vibrato. We can
agree with Richard Dorf%, who defines
vibrato as a slowly changing phase re-
lationship.

Vibrato in the electronic organ is
analogous to the vibrations introduced by
the violinist through the rhythmic rock-
ing of the left hand. The violinist thus is
undulating the string at sub-sonic fre-
quencies.

The Hammond M-3 Organ vibrato
equipment, Fig. 3, varies the frequency
of all tones (excepting the pedal and

2 R. P. Mork, “Coupler System in Elee-
tric Musical Instruments,” Patent 2,557,
133, June 19, 1951.

3J. F. Jordan, “Vibrato System,” Pa-
tent 2,545,469, March 20, 1951.

+R. H. Dorf, “Electronic Musical In-
struments,” Patent 2,835,814.
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percussion tones) by continuously shift-
ing their phase. The Hammond includes
a phase shift network (delay line) com-
posed of a number of low-pass filter
sections. It also includes a capacitance
pickup which is motor driven and per-
mits uniform scanning back and forth
along the delay line.

A shift in phase is equivalent to an
instantaneous change in frequency, the
continuous change in phase becomes a
continuously varying frequency. Sinee
the scanner sweeps from the start to
the end of the line and then back, it
alternately raises and lowers the output
frequency. The average frequency being
the same as the input frequency.

Ordinarily the frequency shitt would
depend on the phase shift in the delay
line and on the scanning rate. However
in the Hammond unit the scanner, Fig.
4, is driven at 412 rpm by the syn-
chronous driving motor of the organ.
The scanner is a muiti-pole variable
capacitor with 16 sets of stationary
plates and a rotor whose plates mesh
with the stationary ones. Signals coming
from the vibrato line appear on the
stationary plates and are picked up,
one at a time, by the rotor.

The amount of vibrato is controlied by
the selector switch which causes the
entire delay line to be scanned for
normal vibrato and only one fourth of
the line for small vibrato.

A vibrato chorus effect is accomp-
lished by taking only part of the out-
going signal from the vibrato line and
the rest from a resistor in series with
the line. As the vibrato effect is applied

END

SIDE BRUSH
TENSION SPRING

A-BRUSH COVER REMOVED TO SHOW BRUSHES

BRUSH MOUNTED
O LEAF SPRING

to the part of the signal appearing
across the line but not to the part
appearing across the resistor, the eom-
bination produces a chorus effect.

The Schober vibrato consists of a
dynamie phase-shift cireuit. This eauses
all signals passing through it to be
shifted as in frequeney modulation. The
cireuit is shown in Fig. 5.

I prefer to define tremolo as ampli-
tude or z-axis modulation. An effective
tremolo is obtained by Leslie and Allen
through mechanical manipulation of
the sound-wave front, after the sound
has left the sound reproducer.

A tremolo system which is completely
electronic is used by Conn as shown in
Fig. 6. Tremolo in the Conn Minuet is
of two types: 1. Grid bias; and 2. acous-
tie.

The tone generator bias network is
connected to 75 volts B+. This places a
positive bias on the tone generator grid
bias network at all times.

The tremolo generator feeds a signal
to the grid circuits of the tone genera-
tors. The tremolo generator is a self-
starting, push-pull oscillator that gen-
erates a frequency of 5.7 to 7.2 eps.

The secondary of a transformer tuned
by capacitors 1s connected to the bias
network. With the tremolo generator
operating, the bias to the grids of the
tone generator is modulated by the a.e.
from the tremolo generator. This causes
the signal level and fundamental fre-
quency of the tone generator to vary at
tremolo speed. The amount of tremolo
voltage applied to the various nectes is
determined by the point of connection
to the bias network.

In Fig. 6, the 514 in. speakers are
electrodynamic. The driving signal for
the tremolo modulator is taken from the
tremolo generator. From this point it
is coupled to the tremolo modulator on
the power amplifier chassis. The tremolo
modulator amplifies the a.e. from the
tremolo generator and applies the a.c.
to the fields of the 514 in. speakers.

With these coils so excited, the
speaker phase will reverse every half
cycle. During one-half cycle of the
tremolo generator, the sound from the
tremolo speakers is in phase with the
main speakers, adding to the output.
During the next half cycle, the tremolo
speakers and the main speakers are out
of phase causing cancellation of some
of the sound. This adding and cancelling
produces tremolo.

Another envelope modifying device is

ROTOR INSULATOR

ROTOR CONTACT FIN

— VIEW WITH SCANNER COVER REMOVED
(zBsns "OF PLATEZ REMOVED 10 SHOW ROTOR)

Fig. 4. Vibrato scanner.
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the Hammond Reverb Unit.*> Hammond
has licensed other organ manufacturers,
including Baldwin to use this device.
It has also become a popular hi-i ad-
Junet, marketed by Fisher as the Space-
expander®, Fig. 7.

A reverberation unit is a useful acces-
sory for an electronic organ. The electro-
acoustical delay line simulates for the
average listening room the acousties of
an auditorium.

Readers who have a 25 watt or larger
amplifier and a large speaker system
will find that the Fisher unit can be con-
nected in a manner which provides
reverb for their audio system as well as
for the electronic organ.

The audio signal, after it leaves all
of the various tone shaping units we

5J. M. Hanert, “Apparatus for Trans-
lating Electrieal Musical Tone Signals
into Sound,” Patent 2,967,447, January
10, 1961.

6 . L. Mergner, “Artificial Reverbera-
tion,” Aupro, April 1961, p. 28.

Fig. 5. Schematic of Schober vibrato.
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Fig. 7. Schematic diagram Fisher Model K-10 dynamic Spacexpander.
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Fig. 6. Block diagram of Conn tremolo.

liave been talking about, is fed into the
preamplifier of the organ. It is of the
same level as the output of your FM
tuner. It may be considered as another
program source to be fed to the audio
preamplifier, the power amplifier, and
finally to the speaker system.

In general, amplifiers in electronic
organs are not quite hi fi since they
are designed to roll off rapidly after
10 ke. However good electronie organs
have internal amplifiers with excellent
low-frequency response and intermodu-
lation distortion is kept to very low
levels.

With this we complete our diseussions
of tone generation, tone keying, tone
coloring, and tone envelope modification
techniques,

To Be CONTINUED
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HOBSON'S CHOICE?
NEVER AGAIN!

THE CARTRIDGE

|/If, in 1631, you went to rent a horse from Thomas Hobson at Cambridge, England, you took\n
the horse that siood next to the door. And no other. Period. Hence, Hobson’s Choice
means No Choice.

And, as recently as 1961, if you went to buy a true high fidelity stereo phono cartridge, you
bought the Shure M3D Stereo Dynetic. Just as the critics and musicians did. It was ac-
knowledged as the ONLY choice for the critical listener.

Since then, Shure has developed several models of their Stereo Dynetic cartridges—each
designed for optimum performance in specific kinds of systems, each designed for a specific
kind of porte-monnaie.

We trust this brief recitation of the significant features covering the various members of the J
'\Shurc cartridge tamily will help guide you to the best choice for you. /

ITS FUNCTION, ITS FEATURES...

The ultimate! 15° tracking and Bi-Radial Ellip-
tical stylus reduces Tracing (pinch effect), IM
and Harmonic Distortion to unprecedented
lows. Scratch-proof. Extraordinary quality con-
trol throughout. Literally handmade and in-
dividually tested. In a class by itself for repro-
ducing music from mono as well as stereo
discs.

IS YOUR BEST SELECTION

If your tone arm tracks at 1/2 grams or less
(either with manual or automatic turntable)—
and if you want the very best, regardless of
price, this is without question vour cartridge.
It is designed for the purist . . . the perfection-
ist whose entire system must be composed of
the finest equipment in every category. Shure’s
finest cartridge. $62.50.

M4a4q

Designed to give professional performance!
Elliptical diamond stylus and new 15° vertical
tracking angle provide freedom from distor-
tion. Low Mass. Scratch-proof. Similar to V-15,
except that it is made under standard quality
control conditions.

If you seek outstanding performance and your
tonearm will track at forces of 3/4 to 1'/2 grams,
the M55E will satisfy—beautifully. Will actually
improve the sound from your high fidelity
system! (Unless you're using the V-15, Shure’s
finest cartridge.) A special value at $35.50.

A premium quality cartridge at a modest price.
15° tracking angle conforms to the 15° RIAA
and EIA proposed standard cutting angle re-
cently adopted by most recording companies.

IM and Harmonic distortion are remarkably
low . . . cross-talk between channels is ne-
gated in critical low and mid-frequency ranges.

If you track between 3/« and 1'/2 grams, the
M414-5 with .0005” stylus represents a best-buy
investment. If you track between 1'/2 and 3
grams, the M44-7 is for you . . . particularly if
you have a great number of older records.
Both have ‘‘scratch-proof” retractile stylus.
Either model under $25.00.

M7/N21D

A top-rated cartridge featuring the highly
compliant N21D tubuiar stylus. Noted for its
sweet, ‘singing” quality throughout the audi-
ble spectrum and especially its singular re-
creation of clean mid-range sounds (where
most of the music really “happens”.) Budget-
priced, too.

For 2 to 2'/2 gram tracking. Especially fine if
your present set-up sounds ““muddy.” At less
than $20.00, it is truly an outstanding buy.
(Also, if you own regular M7D, you can up-
grade it for higher compliance and lighter
tracking by installing an N21D stylus.)

A unique Stereo-Dynetic cartridge head shell
assembly for Garrard and Miracord automatic
turntable owners. The cartridge “‘floats” on
counterbalancing springs . . . makes the stylus
scratch-proof . . . ends tone arm “bounce.

If floor vibration is a problem. Saves your
records. Models for Garrard Laboratory Type
A, AT-6, AT-60 and Model 50 automatic
turntables and Miracord Model 10 or 10H
turntables. Under $25.00 including head shell,
.0007” diamond stylus.

A best-seller with extremely musical and trans-
parent sound at rock-bottom price. Tracks at
pressures as high as 6 grams, as low as 3 grams.
The original famous Shure Dynetic Cartridge.

If cost is the dominant factor. Lowest price of
any Shure Stereo Dynetic cartridge (about
$16.00) . . . with almost universal application.
Can be used with any changer. Very rugged.

Steree@ D et

HIGH FIDELITY PHONO CARTRIDGES ... WORLD STANDARD WHEREVER SOUND QUALITY IS PARAMOUNT
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Hlinois
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A Basic Course in

Commercial Sound

This installment will tie off
some loose ends left over from
the earlier installments. We’ll
take three kinds of typical prob-
lem that may be presented to the
aspiring sound man and see how
to tackle them.

School Music Programs

Few High School bands need
sound reinforcement to enable
them to be heard in the average
High School auditorium. School
orchestral groups may need a
little amplification, particularly
for some of the softer voiced in-
struments. But a valuable fea-
ture the soundman may be called
upon to provide is recording of
their efforts, both for self-ex-
amination and for pleasurable
listening (when the efforts are
good enough!).

If you want monophonic re-
cording, you’ll need more than
one good mike, and if you want
stereo, you’ll need more than two
good mikes. Professional stereo
recordings, using the best re-
cording studios available, are
seldom made with the minimun
number of mikes (one for mono,
two for stereo). The only way to
achieve the superb quality that
gives the impression of realism,
is to have complete control of the
whole sound, between the micro-
phones at the individual instru-
ments and the recording going
on tape.

One thing not to do (that we
have seen done—that’s why we
mention it) : if the school has a
PA system, don’t just put a mike
in front of a PA loudspeaker, un-

28

THIS LEAD MUST BE SHIELDED
/47k

TO HIGH LEVEL
(RADIO/TV) TAPE
RECORDER INPUT

PA SYSTEM
SPEAKER

Fig. 1. Method of connecting tape re-
corder to loudspeaker in a small system.

less you want to record the poor-
est sound you’ve ever heard! If
you want to utilize the PA sys-
tem at all, conneet to it electri-
cally. At least that will be better
than putting a mike in front of
a loudspeaker. Figure 1 shows
one way to do that, if there is no
better way to do it. But always
make a trial recording to make
sure that you get the level right
and that the hum level is ade-
quately low.

Whether or not you use the
PA system, you will find it ad-
vantageous to make use of more
mikes than are usually used
merely for PA or sound rein-
forcement purposes. You can
either add the extra mikes to the
PA system with appropriate
controls, and then tap into the
system for recording or you can
keep your recording system

NORMAN H. CROWHURST

Chapter X

quite separate from any PA that
may be used. The latter method
will usually give the best results,
because any PA system tends to
exaggerate reverberation, and
your objective is to minimize it.

It’s true that professional re-
cordings often use reverbera-
tion to add realism, but this is
invariably well controlled. Most
likely, for your purpose, you’ll
do best with as little reverbera-
tion as you can get.

This calls for close placement
of the mikes, particularly to
weak-voiced instruments. Where
the number of mikes has to be
limited, we have found the ribbon
type very useful. This type has
a smooth response, and can often
double as two mikes in effect, by
using both back and front pickup
areas. Also, having dead spots,
stronger instruments( such as
brass) can be controlled by
placement relative to the same
mike used for weaker instru-
ments (Fig. 2).

The way usually regarded as
ideal is to have plenty of mikes
on hand, and set levels electri-
cally so each instrument con-
tributes what it should to the

Fig. 2. Method of
arranging instru-
ments round a rib-
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“Professionals in the recording and
broadcasting industries know that Altec
has been making solid-state amplifiers for
some time now—for professional use only.
The ZweHzy reflects the experience
Altec has achieved in making these ampli-
fiers.” Aupio Magazine, April, 1964

At a time when most amplifiers were of the
vacuum-tube type, we marketed our first all-
transistor amplifier. Then, five years later, we
presented the Three Sixty. In the past year,
ithasbeen proved againandagain by satisfied
users. Because you asked for it, we have im-
proved the styling of the instrument, making
it more modern, good-looking, more conven-
ient to operate.

CHECK THESE REASONS,
YOU'LL SEE WHY THE
ALTEC e GHit/y 1S SO SUPERIOR.

VAltec’s wide experience in designing solid-
state circuitry for audio frequencies has given
us a lead over other companies. This experi-

Four extra-heavy heat sinks in
Altec Three Sixty make possible
continuous operation with
virtually noriseintemperature.
Internal-external heat is kept
well below industry standards
to guarantee /ifetime trouble-
free, service-free operation.
Two power output {ransistors
(four per channel) on each
heat sink.

Top view of Three Sixty. All-transistor circuitry
eliminates hum and hiss common with vacuum tube
amplifiers. Fealures 3 automatic resetting circuit
breakers—one in main power circuit, one in each
speaker output circuit.

©1964 ALC

LANSING CORPORATION
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o

ALTEG ALL-

S rransistor PLANBACK

M Tevee vy STEREO

The Only All-Transistor Stereo Ampllfler Backed by
6 Years of Leadership in Solid-State Circuitry!

AMPLIFIER

ence made the Three Sixty possible. Over
five years ago, we designed the first all-tran-
sistor amplifier (the 351A) for high quality
applications. We also developed the first
successful all-transistor repeater amplifiers
for use by telephone companies. We alsowere
the first to combine transistors with vacuum
tubes in the famous 708A ‘‘Astro’".

' All-transistor circuitry of the Three Sixty
offers greatest possible durability because,
unlike heat-generating vacuum tube ampli-
fiers, it always runs cool. Hence, there's no
deterioration of quality caused by heatingand
cooling of vital circuit components.

yThe Three Sixty is a genuine Altec
PLANBACK Component. It is part of a line
that has won acceptance by leading recording
and broadcast studios. There's a world of
difference between equipment designed for
and used by professionals, and ordinary hi fi
components made strictly for home use.

'/ You'll like the looks as well as the sound of
the Three Stxty. And, its size is smallest of

Modular preamplifiers are completely shielded from
output and power circuits to assure long fife, mini
mum maintenance. Another Altec exclusive!

Plug-in facilities provide independent voltage out-
put to drive separate remote power or booster
amplifiers (Altec all-transisior 351B) for patio, pool
side, recreation room, other remote areas
Impedance selector switch eliminates confusion
about multiple speaker terminals.

ALTEC LANSING
CORPORATION

Z TV A Subsidiary of
Ling-Temco-Vought, Inc.

ANAHEIM,

CALIFORNIA

Circle 117 on Reader Service Card
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any integrated stereo amp/preamp on the
market today. The Three Stxty is priced at
$389.00; matching cabinet $11.00 extra.

In addition to those shown below, other
studio-users of Altec PLAXBACK Equipment
include: ABC, Universal Recordings, Colum-
bia, Sam Goldwyn, Glen Glenn, United Walton,
and just about every major concert hall,
auditorium and theatre in the nation, includ-
ing all Cinerama Theatres. At the New York
World's Fair, some of the exhibitors who
selected Altec equipment include [.B.#., Du
Pont, Chrysler, Ford, General Electric, Heinz,
Cinerama, Billy Graham, Texas Pavilion,
Johnson's Wax, and many more.

Visit your nearest Altec Distributor (Yellow
Pages) and hear the finest equipment in the
world of sound: Altec PLAYBACK Equipment.
Be sure to ask for your courtesy copy of Altec
PLANBACK and Speech Input Equipment for
Recording and Broadcast Studios. Although
prepared specifically for the recording/broad-
casting industry, the conclusions to be drawn
about your own home music center will be
obvious. Or, for free copy, write DEPT. A7,

,...l'.ll-
‘wwwiteer 6 @ o
The Three Sixty is used by Dave Sarser’s and Skitch
Henderson's famous ''Studio 3" in New York.

g;l

= A( (. _mew
Perfect partners! Rack-mounted Altec Three Sixty
works with Altec 314A FM Multiplex Tuner at Sim-
O-Rama Recording Studio, N.J.

o 3
The film production service at Virginia State Depart-
ment of Education relies on Three Sixty for power in
conjunction with other Altec PLAYBACK amplifiers
and controls,
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AMPLIFIER INPUT

AMY SMALL PHP
TRAMSIZTORS

-6v.
2.2 MEG. RESISTORS

~
0,05 uf CERAMICS

Ayl
J1
Ayl

47k RESISTORS

1 L
T

MIC, 1

MIC, 2 MIC,

+

T 0,05 pf CERAMICS

3 MIC, 4

Fig. 3. A transistor mixing circuit that can be used with ceramic mikes, with shorting
to inactivate mikes not in use.

total sound. This calls for ex-
tensive setup procedure and try-
outs. Using fewer ribbon mikes
will save on cost and electrical
setup, but a little more care is
needed in instrument placement,
to get just the right balance.

Masonic and Fraternal
Meeting Halls

These vary in acoustic prop-
erties very considerably. With
good acoustics, sound reinforce-
ment is probably unnecessary.
With poor acoustics (halls of
this type seem to be either good
or bad, never in between!) sound
reinforcement may be needed to
enable the program to be heard
by all present, especially where
participants may have weak
voices. The program that ema-
nates entirely from a central
speaker’s rostrum presents a
problem that is quite conven-
tional, but sometimes special
coverage is needed from various
stations around the hall. This
means having mike pickup avail-
able from a number of points lo-
cated the same area that has to
be served by sound from loud-
speakers.

A good way to do this is to
switch on microphones at the
time needed. Whenever a mike is
switched on, the speaker or
speakers nearest to it should be
switched off. If mike switching is
controlled at the mikes, this can
be done with relays. Low-level
sound distribution, requiring a
relatively large number of
speaker units, will be needed, so
each loudspeaker delivers sound

30

to a small segment of the audi-
ence.

The relay that energizes each
individual microphone must also
disconnect whatever loudspeak-
ers will be likely to cause feed-
back to the same mike. From
some aspects, the best mikes for
this kind of service are ceramics,
because of their high level out-
put. But if switching them off
opens the input circuit (as it
must if they use a common in-
put), the switching is likely to-
inject undesirable noises. For
this reason it may be best to ar-
range the relays to alternatively
open the speaker circuit or short
the mike. The contacts required
are either a two-pole break or a
two-pole make.

With this arrangement, each
mike requires a separate input
stage, but this is no serious set-
back, as little gain is required
with ceramic mikes. A transistor
amplifier for ceramic mikes usu-
ally provides an emitter follower
input stage as impedance
changer. A number of such fol-
lowers can feed the same low
impedance type input (Fig. 3).

This is a very simple addition
that can be made to an existing
amplifier.

Placement of loudspeakers can
give problems. If the ceiling is
low, they can be mounted in the
ceiling (I"ig. 4). But a high ceil-
ing will take the loudspeakers
too far above the audience’s
heads, so that a high level of
sound distribution will be
needed, and the feedback prob-
lem may become impossible. In
halls of this type, it may be well
to consider integrating loud-
speaker units, as well as mike
mounting, with the furniture.

Furniture used to identify
ceremonial stations can incorpo-
rate both speaker and micro-
phone and, if desired, the mike
control button, with plug and
socket connections that can be
disconnected and removed when
the hall is used for other func-
tions. :

Considerable cost in relays
can be saved by providing for a
competent operator to control
the mikes. There are arguments
in favor of both methods. Which-
ever method is used, the control
for the mikes should be spring-
loaded (except for the master
mike), or arranged in some way
to prevent them being left on
forgetfully. An assigned opera-
tor, cued to the program, can see
that every mike is alive the mo-
ment it is wanted. The only
problem may then occur if some-
one else, less experienced, takes
over the operator’s job and gets
confused.

The alternative can be worse:

AN

AN

A

~

~

als

Fig. 4. A low hall with relatively poor acoustics can use speakers over each small
group of the audience.
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SIX HEADS ARE BETTER THAN THREE!

No matter how you look at it, six heads can outper-
form three anytime. And only Concertone’s incom-
parable 800 has them. Six heads let you record or play
four-track stereo tapes in both directions—without
reel turnover. And Reverse-o-matic® gives you con-
tinuous music programming at the push of a single
button. No one in the industry can give you six heads
and Reverse-o-matic®. No one in Concertone’s Series
800 price range can give you these features either.

Entirely self-contained. Twin speakers. Two micro-
phones. Three motor system. Echo control. Sound on
sound. Center capstan drive. You will be astounded
at what you get with Concertone’s incomparable 800.
And it costs less than $399. For complete details and
the name of your nearest dealer, write Concertone,
P.O. Box 3162, South El Monte, California 91733.

CONCERTONE E

IN CANADA: HARTONE ELECTRONICS, 298 BRIDGELAND, TORONTO, ONTARIO, CANADA
Circle 118 an Reader Service Card
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BUS CONNECTIONS
TO ALL AREAS

EMERGENCY
BUS

BUS

CONTROL
AMPLIFIER

| E—_— .__—|

LOCAL
AMPLIFIER
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<FW\J
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FOR 70v LOCAL CIRCUITS

EMERGENCY

C

70v TRANSFORMER N

A

Lo

D

1

LOCAL DUMMY
AMPLIFIER LOAD

w

FOR SMALL DIRECT
CONNECTED OUTPUTS

Fig. 5. An emergency annunciator system for fairgrounds, large convention buildings and similar applications, that enables a
central announcement source to over-ride local programs.

people with weak voices are
often that way through nervous-
ness, so they may also forget to
push the button that puts their
mike on! Possibly a combined
system that allows for operation
either way would be a successful
answer in some instances. This
has to use relays with alterna-
tive control points. If the close-
to-operate circuit is used,
switches controlling the relays
(central and local, at the mike)
should be connected in parallel.
If the open-to-operate circuit is
used, switch contacts should be
series connected.

Emergency Annunciator
Systems

In modern county fairs, ex-
hibitions, conventions, and simi-
lar functions, there may be many
small PA systems, phonograph
players, and what-not, sounding
forth in various parts of the
complex area served. Booths or
rooms will have their individual
background sound, spieler mike,
and speaker combinations, PA
units, and so forth, which they
may provide as entities separate
from the main installation. 1t
may not be practical for the main
installation to provide a central
service of this kind, because
some users may have special re-
quirements for which they al-
ready have special sound equip-
ment and for which a ‘regular’
installation might not serve.

From time to time an emer-
gency announcement may be
needed, such as a call to find a
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doctor present, in the event of a
serious accident. Normally there
are several places where local
sound sources will prevent the
usual installed annunciator sys-
tem being heard. In such circum-
stances a relatively simple ar-
rangement can be wired round
the whole installation so that
every sound system in the place
can have its loudspeaker circuit
connected to it (Fig. 5).

Whichever kind of impedance
the local system uses, a box with
three pairs of connectors is pro-
vided. One pair connects to the
emergency ‘bus’, one to the local
amplifier output and one to the
speaker(s). By using polarized
connectors for the emergency
bus, suitable polarized electro-
lytic capacitors can be used in all
the boxes. The central amplifier
must supply liberal audio power
to feed the maximum number of
speaker systems that may be
connected. Of course, manage-
ment will want to make it a con-
dition of using a booth or room
in such a system, that no sound
system may be used without its
being connected to the emer-
geney system.

The system allows each opera-
tor, booth or room, to have and
use his own system, and when
necessary, each will carry the
emergency announcement when
the over-ride relays go into op-
eration. The power for the over-
ride relays is conveyed by the
same pair as the audio power for
the speakers, and a 24 volt d.c.
supply, with relays coiled to
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match, is recommended. Distri-
bution can be made at constant
voltage (70-volt) line level, and
the transformers in the boxes
supplied to the users should pro-
vide for different impedance
loudspeakers.

The matching transformer
also provides line isolation, so
that trouble is not encountered
from interaction between inex-
pensive transformerless sets
that connect directly to their
speakers. For local systems that
use 70 volt line to a larger num-
ber of speakers (such as an
arena, for example, or a theater)
a different form of box, that does
not need the transformer, can
be used.

Here we have discussed three
typical kinds of problem. Others
will come up, but these examples
give some of the methods of at-
tack necessary for practically
any kind of problem.

NOTE

Many readers have expressed an
interest in having the entire Crow-
hurst series in a handy form. In or-
der to satisfy these audiofans we will
make ‘‘A Basie Course in Commer-
cial Sound’’ available as a booklet
in the near future, hopefully in the
next few months.
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How will an Olympus Energizer/Transducer
look in your home? Elegant, whatever your style.
Accustomed as we are to viewing the Olympus
in a contemporary setting, it is revealing
to see here how comfortably it belongs among
the rich and carefully selected traditional furnishings
of an actual owner. This universal compatibility is
the result of a manufacturing philosophy . . .
a determination to handcraft components of such
enduring excellence that they are destined
to become heirlooms, passed on from one
generation to another. The photograph shows
only one Olympus of a matched pair powered by
B " a JBL solid state stereophonic
Leg ant Energizer that is precisely matched to
the characteristics of the transducers.
At the foot of the stairs we see the new JBL Delphi,
an equipment cabinet styled to complement
the Olympus, and in which this owner has

installed a Graphic Controller, JBL's

latest solid state
component. There
is a completely new
JBL catalog which

we will be happy to

send at your request.

JAMES B. LANSING SOUND, INC., LOS ANGELES, CALIFORNIA 90039

World renowned for perfection in sound

Circle 119 on Reader Service Card
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PERPETUUM-EBNER
MODEL PE-34 TURNTABLE

Fortunately for the equipment re-
viewer, there is never any dearth of new
items which one can pore over, handle,
mishandle, and pull to pieces. This
month’s subject is a four-speed turntable
from Germany just now being intro-
duced in the U.S. by Elpa Marketing
Industries. This model mentioned briefly
in the “Audio & Hi Fi in West Ger-
many” section of the November issue,
was not available here until recently,
but purely on its merits it is a welcome
newcomer. As one might say about any
turntable, it is a revolutionary product.

The PE-34 Hi Fi is a compact unit,
with the chassis measuring 107 x 1314
in., but because of arm overhang requir-
ing a space of 11%% x 14 in. for mount-
ing. It requires a clearance above the
notor board of 3 in. and below the top
of the motorboard 37 in. Its over-all
weight is 11 pounds, which is mounted
on three cylindical coil springs damped
with poly foam “cores.” These cores add
suffeient resistance to the mechanieal
resonant circuit comprised of the mass
(inductance) of the unit and the com-
pliance (capacitance) of the mounting
springs so as to eliminate any tendency
for continued vibration. The unit is not
susceptible to floor jarring, and it will
work well in a sliding drawer with as
little as 114 grams stylus foree, which
is adjustable over the range from 1 to
6 grams.
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Fig. 1 Perpetuum Ebner 34 Hi Fi Turntable.
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The arm is of the counterbalanced
type and balancing is done with the sty-
lus-force spring in the relaxed position.
Once the arm is balanced, the desired
stylus forece is achieved by moving a
sliding collar along the arm to the in-
dicated figure—which is, by the way,
accurate up to 4 grams, and only 1
gram off at an indicated 6-gram force.

The controls provided are as follows:
speed selector, at the left front corner,
for the four speeds provided; on-off
switeh, which also moves the idler away
from: the stepped intermediate drive, and
located at the right front corner; vernier
speed control, just to the left of the
on-off switch; and the arm-lift and arm-
locking lever, under the arm and just
back of the pickup head.

This lever provides a number of func-
tions: in the forward position, with the
arm at rest, it serves to lock the arm
firmly. Pushed back, it releases the arm,
hut raises it slightly so that the stylus
is clear of the record surface. In this
position the arm is free to turn, and
small notehes in the lifter signal the
right position of the arm for setdown
on 12-, 10-, or 7-in. reeords. Placed at
the appropriate position, the arm is
then lowered by pulling the lever for-
ward. The arm then drops slowly, being
retarded by a viscous friction device.
When the record is finished, a trip
actuated by the rotation of the platter
actuates the lever to the raised position,
lifting the arm slowly from the record
and holding it there. The trip mechanism
is reset each time the arm is moved to the
rest position. The arm pivot iz at an
angle to the armn itself, a design which
is now almost universal.

The platter, weighing 334 pounds, is
non-ferrous and turns on a steel shaft
with two bearing areas, one at the top
and one at the bottom. The shaft diam-
eter 1s 0.405 in., and two bronze bearings
are Y5-in. long. Thrust is earried on a
single steel ball.

The motive power is furnished by a
four-pole induction motor, which drives
the intermediate stepped shaft through
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a rubber belt to isolate motor vibration
from the idler, which in turn transmits
motion to an 8-in. inner rim on the die-
cast platter, with the four speeds being
provided by four steps on the inter-
nediate wheel. The advantage of this
method is seen when it is noted that the
1624 rpm drive step is over 14 in. in
diameter, instead of the 1/16-in. diam-
eter shaft usually found when the
stepped drive is mounted directly on the
motor shaft. The motor itself, dynam-
ically balanced (as is the platter), is
nounted by means of two coil springs,
also foam damped. Locking means are
provided when it is desired to transport
the unit—both for the motor and for the
platter, to keep it off its thrust bearing.
A ribbed rubber mat covers the platter,
finished off by a stroboscope disc in its
center, marked on one side for €0 cps
and on the other for 50.

Performance

Measured rumble for the PE-34 Hi Fi
was 44 db below 1.4 cm/sec velocity at
100 eps (NAB method). Wow and flutter
measured less than 0.15 per cent. Speed
variation available from the vernier con-
trol, which actuates a movable magnet
over an eddy-current dise, was from
3414 to 31% rpm when set for 3313 rpm
corresponding to a variation from + 3 to
-5 per cent.

To dispel once and for all the idea
that induetion motors show a large
speed variation with voltage ehanges, let
it be stated that with the vernier ad-
Justed for 33%3 rpm at a 117-volt supply,
the unit ran only 5 per cent slow at 85
volts, and 0.6 per cent fast at 135 volts
—mneither being very serious, considering
the magnitude of the voltage change.
From 105 to 125 volts, the speed varia-
tion was less than 2 per cent.

This medium-priced turntable is neat
and attractive with its pearl gray chassis,
chroned platter, aluminum arm, black
pickup head, counterweight and control
knobs, and black rubber mat. The pickup
cartridge mounts on a plastic slide which
is readily removable from the head with-
out tools. And its over-all performance

complements its handsome appearance.
Circle 208

JAMES B. LANSING
SOLID STATE STEREO PREAMP,
MODEL SG520

Controversy still rages among manu-
facturers about solid-state versus tubes,
wide versus narrow band, and on and on.
This new preamplifier from James B.
Lansing sides with the solid-state, wide-
band groups and in the process succeeds
in introducing a few innovations and
advances of its own.

One of the most obvious can be seen
from its appearance. The front panel
sports no control knobs at all. Instead,
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tone, volume, and balance are accom-
plished by sliders. Input selection is by
individually illuminated push buttons.
Below these eight buttons are six more.
These are the selectors for the mode of
operation. A loudness switch completes
the visible controls.

The lower part of this preamp (JBL
calls it a Graphiec Controller) is a drop-
front door that conceals the secondary
controls. And, here we find sonte of the
differences that prove that a great deal
of practical use thought went into this
produet. True there are the usual seratch
and rumble filters, a tape monitor
switch, fuse post, headphone jack and
phono input level and amplifier output
level serewdriver pots. But there is more.
There is a phono jack labelled channel
A microphone input. There are two more
jacks that are stereo aux front inpuis
and still two more that are stereo re-
corder outputs take off before the volume
and tone controls. Anyone who has port-
able equipment that plugs in and out of
a stationary built-in, will appreciate this.
Just to complete the thoughtfulness, JBL
has arranged the tape monitor switech
so that it is returned to the out position
by the flap latch when it is closed.

The back of the preamp has the two
sets of stereo phono inputs, microphone
inputs, and for high level, aux and two
stereo tuner sets. Note that the rear aux
is separate from the front one and is
selected by different front pushhuttons.

As the unit is received the two sets
of phono inputs offer RIAA equaliza-
tion. Phono 2 has an inside chassis slide
switeh, reachable with the bottom plate
removed, that converts this input to
NAB tape head. No other equalization
choices are offered. Completing the rear
panel are five swtiched and one un-
switched ac outlets. There are also re-
mote relay connections for use with the
JBL speaker/amplifier units.

Test Results

This preamplifier delivers much of the
promise that solid-state technology has
held forth. Easily the most impressive
specification is in total hum and noise,
an area where transistors have been
noticeably poorer than vacuum tubes in
preamp applications. At full gain, with
shorted inputs in phono there is only
0.3 mv of noise in the output. This trans-
lates to more than — 80 db below a 2.5
volt output. In high level inputs there
was a further reduction of at least 10
db.

These noise figures are not at the ex-
pense of sensitivity. At 1 ke the JBL will
deliver 1.5 v with an input of 2 mv in
phono or mike. 0.2 v into aigh level
inputs will provide the same output.

With input pots set at the least sensi-
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Fig. 2. The JBL Graphic Level Controller,
Model §G520.

tive position, elipping overload in phono
was at 110 mv, again at 1 ke. Wide open
clipping level was 65 mv. This is quite
satisfactory to handle overloads from a
high output ecartridge.

Phono equalization was almost in per-
fect adherance to the standard RIAA
curve. The greatest deviation we were
able to measure was less than 1 db from
perfect over the 30 to 15 ke specified
range. The extensions beyond to 20 and
20 ke appeared equally accurate.

Frequency response measured (unity
gain in aux) +0 -2 db from 5 cyecles
to 64 ke. In the low level inputs this top
end mark was reduced to 38 ke; in both
cases though the rolloff was quite grad-
ual.

Square waves were quite good. At 50
cycles there was only slight tilt, at 1 ke
it was almost as crisp as the generator
and at 10 ke one could see the high-end
roll-off and the attendant reduction in
rise time.

This preamp will deliver undistorted
output to any normal requirement. Our
sample would not begin to clip 1 ke out-
put until 6 volts. And IM distortion
measurements were in agreement. At
any output from 0.5 to 1.5 v output, IM
was 0.14 per cent in channel A and 0.12
per cent in channel B. At 3 v output it
had only risen to 0.22 per cent in the
poorer channel. Harmonice distortion at
1 ke at 4 volts output was 0.1 per cent.

Crosstalk at 15 ke was better than 70
db down with the opposite low level
input shorted. With it open it was —34
db. Of course, a cartridge appears to
be a short as far as the preamp is eon-
cerned, thus the — 70 db figure is more
nearly typiecal.

Bass boost and cut was completely
adequate. 14.5 db of boost and 15 db of
cut at 100 cps was provided. At 10 ke
there was 10.5 db of boost and 11 db of
cut, The rumble switech was quite effec-
tive for sub-audible rumble but less so
for higher frequencies. At 100 cps there
was only 1 db of cut; this reduced to
~4.5 db at 50 cycles and —10.5 db at
20 cyecles. The treble (seratch) cut pro-
vided an interesting effect. With ref-
erence to 1 ke it raised the level at 5 ke
by 1.5 db. By 8 ke it was taking hold and
was down 1.5 db. At 10 ke it was well
down, — 6 db. The listening effect of this
slight boost before cut was that record
hiss was not removed, rather it was
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slightly accented. Noisier records and
M hash were, however, reduced.

Listening Tests

As the preceding specifications indi-
cate, the listening quality of this pre-
amplifier was only limited by the quality
of the program content. The slider con-
trols, no doubt partly responsible for the
exceptionally low noise figures were
smooth, precise and quiet. Our sample
did have a noisy spot in the lowest part
of the volume control (which tracked
throughout its range within one db) but
it was lower than the control would ever
be operated.

The combination of low noise and high
sensitivity allowed the use of low-output
cartridges without the need of step-up
transformers. With such cartridges full
dynamic range and sound quality was
realized, There aren’t many preamps
which will handle low-level outputs as
well. For high output cartridges the
effect was equally exciting.

The inescapable conclusion is that the

JBL Graphic Controller is a magnificent
instrument. Circle 209

HEATHKIT TRANSISTORIZED
AM/FM TUNER, MODEL AJ-43

High-quality tuners suitable for home
music systems are increasingly expen-
sive, particularly when they combine
AM and FM facilities. In this transi-
tional period between tube and transis-
tor equipment, most purchasers of new
equipment—either factory-built or in
kit form—lean toward solid-state units,
particularly for amplifiers. It has really
only been during the last year that eom-
parable transistorized tuners have ap-
peared on the market, and there are still
relatively few of them.

The Heathkit AJ-43 satisfies all of
these eriteria—it is both AM and FM-
Stereo, it is fully transistorized, and still
is not prohibitively expensive. Further-
more, it fulfills the desire of the experi-
mentally inclined kit-builder enthusiast
who prefers to build his own equipment,
yet insists on good performance, attrac-
tive appearance, and assurance that his
completed product will perform to his
satisfaction.

While it is true that AM is not now
as much in demand as FM, there are
some areas where AM is the principal
source of radio programs, and the addi-
tional cost of the AM section is not an

appreciable amount, particularly in a
kit.

Circuit Description

The AJ-43 is built up from four sepa-
rate units—the FM “front end,” the FM
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High Fidelity Magazine
on New Acoustech
Solid State Kit:

... MAGNIFICENT
PERFORMANCE...”

& ~counmion w

“...'state of the art’...
one of the truly
‘perfectionist’ units...”

Here are further comments from the Novem-
ber, 1964 report on the new Acoustech IV
solid state stereo control center kit (reprinted
W|th permission):

harmonic distortion was literally too low
to be measured ... IM at the 2-volt level was
a mere 0.05% ... These figures are among
the best ever obtained . . . Frequency response
was literally a flat line over the audible range
. the 50 cps and 10 kc (square waves) were
virtually replicas of the input test signals . . .
superior, professional grade construction . . .
listening quality . . . ‘wide open,’ clean, ut-
terly transparent and noise free. The Acoustech
IV, in a word, does credit to its designers . . .
and should serve admirably in the finest of
music-reproducing systems.”
For the complete report plus detailed specifi-
cations of the Acoustech 1V ($149) and its com-
panion power amplifier kit, the Acoustech I
($199), mail coupon below.

5 ACOUSTECH

| ACOUSTECH, INC.
Dept. A-1, 139 Main Street,
Cambridge, Mass. 02142

| FREE

Please send free booklet ‘“Why Solid State Ampli.

fiers Can Sound Better” and full information on
Acoustech solid state kits to

Name

Address.
| G

Zone State.

!
|
|
1
I
I
I
I
I
!

\ /

~

L ——

CIRCLE 120
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i.f. amplifier and detector, the multiplex
circuit, and the AM section. The FM
tuning unit is an assembled device ‘em-

ploying three transistors, a 2N2495 as
a grounded-base amplifier, tuned-circuit
coupled to a 2N2654 mixer, and a
2N2671 oscillator, with a.f.c. being sup-
plied by a voltage-variable diode capaci-
tance which derives its controlling volt-
age from the detector cireunit.

The i.f. section employs four AF114
transistors, three as amplifiers and the
fourth as a limiter, with a.g.c. voltage
being supplied by the latter. The ratio
detector consists of two diodes in a
conventional circuit. The varying emit-
ter voltage of the limiter is used to actu-
ate the FM tuning indicator. Like the
tuning unit, the i.f. section comes al-
ready assembled.

The multiplex ecircuit must be as-
sembled by the builder on the printed-
wiring board furnished. It employs
thirteen 2N2712’s and one 2N408, the
latter serving as the squelch amplifier.
The signal from the detector is first am-
plified by one stage, then fed to an
emitter-follower/tuned-collector in which
the audio signal comes off at the emitter
and the 19-ke pilot from the tuned ecir-
cuit in the collector circuit. The 19-ke
signal is amplified by the next stage
and fed to the indiecator light driver
which actuates another transistor that
turns on the 38-ke oscillator in the pres-
ence of the 19-ke pilot, which also syn-
chronizes the oscillator. A switch on the
rear apron removes the synchronizing
signal to permit adjustment of the free-
running 38-ke during alignment. The
funection of sub-carrier detection, which
is actnally a switehing process, is pro-
vided by a pair of transistors with their
bases fed by a 38-ke push-pull signal
while the audio is fed to their emitters by
an emitter-follower. The right and left
signals appear on the respective collee-
tors, and are amplified by a pair of con-
ventional stages and fed to a pair of
emitter-followers from which the out-
put signals are derived. An SCA filter
and a noise filter, both switchable, are
provided in this cireunit, and a switch
ahead of the output stages connects them
parallel and to the AM signal to provide
outputs to both right and left ampli-
fiers, thus avoiding the need for switch-
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Fig. 3. Heathkit
Transistorized
AM/FM Tuner,
Model AJ-43.

ing to mono in the coutrol amplifier
when listening to AM. A separate jack
is provided for the AM output, however,
so that both AM and FM programs may
be received simultaneously.

The AM section consists of a tuned
rf. amplifier employing a 35070 tran-
sistor, followed by two T1364’s as oscil-
lator-mixer and i.f. amplifier. A diode
serves as detector and a.v.c., and the
resulting aundio signal is fed through a
10-ke filter to a 2N2712 audio amplifier
stage.

Power is furnished by two silicon
rectifiers feeding an RC filter cirenit,
followed by a 9.1-volt zener diode, which
stabilizes the voltage supplied to the
entire tuner. A power-line FM antenna
is provided by an r.f. transformer with
one winding in series with the power
transformer and the other winding being
led to the FM signal switch, which has
three positions—local, in which the only
pick-up is from internal wiring; me-
dium, which employs the power-line
pick-up; and distant, which connects to
an external antenna. A built-in ferrite
rod serves as the AM antenna, although
a terminal is also provided for an ex-
ternal AM antenna.

In appearance, the AJ-43 seems to be
the essence of simplicity to the operator.
At first glance, one sees only two knobs
—the AM and FM tuning controls. The
dial scales are separate, and a tuning
meter is provided for each section. The
power switch is actuated by pressing a
short section of the sub-panel door. Four
dial lights are located behind a plastic
bezel above the dials, giving the general
impression of a fluorescent-tube lighting
strip. Upon opening the remainder of
the hinged sub-panel, one euncounters a
number of controls and switches in this
order : left channel level-set, right chan-
nel level-set, AM level-set, stereo bal-
ance control, stereo separation control,
squelch control, stereo phasing control
and switch, stereo noise switch and SCA
filter switches, AM/FM selector switch,
antenna switch, stereo converter switch
(automatic or off), and a.f.e. defeat
switch. On the rear apron are the two
meter adjusting pots, the antenna ter-
minal strip, the three output jacks, and
the 38-ke alignment switch,
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With all of this flexibility, this makes
an ideal tuner for the home builder,
since it is easily possible for all adjust-
ments to be made with no additional
equipment—which has long been one of
the virtues of Heath kits. Nearly every
one of their kits can be assembled and
calibrated with no additional equipment
whatsoever. (We can think of only one
exception—an audio oscillator is needed
to calibrate the IM distortion meter in
the Audio Analyzer, in addition to the
ones in the unit itself.)

Construction

Construection is comparatively simple,
since the FM i.f. strip and the FM tuner
are factory assembled, and the AM and
MX sections are on printed-wiring
boards which are well marked. We found
that approximately 23 hours time
brought us to the end of the eonstrue-
tion, and another three hours sufficed to
complete the adjustments, mainly in the
multiplex circuitry. The instructions are
exceptionally clear and accurate, and
are well illustrated. A large part of the
wiring is by an already-prepared cable
harness which is simply dropped into
place and the 62 wire ends soldered to
the correct points. This saves a lot of
time, and reasonable accuracy on the
part of the builder is practically ensured.

Performance

Once the tuner is completed and
aligned, it is a good performer, more than
adequately sensitive for the majority of
locations, and excellent in sound qual-
ity. FM sensitivity is rated at 1.5 uv for
20 db of quieting on mono signals, and
capture ratio is rated at 3 db. Channel
separation is rated at 40 db up to 2000
eps, 30 db at 10,000 eps, and 20 db at
15,000. Hum and noise was measured
as 54 db below 1 volt output, the rated
value for both AM and FM sections.

Listening tests showed clean quality
on both AM and FM, and the automatie
stereo switching “turned on” stereo just
as effectively as a switch, and also
lighted up the stereo indicator light just
under the dial scale. Recording stereo on
a conventional tape machine showed no
interference from the 38-ke switching
frequeney nor from its harmonies, which
makes this a good choice when one plans
to do any stereo recording off the air.

On the whole, the AJ-43 fills the bill
for a reasonably-priced all-transistor
tuner, with the saving in outlay which
usually goes with kit construction. Equiv-
alent faetory-built tuners should most
likely cost twiee as much, and many do
not have the extreme flexibility this one
does.

The AJ-43 comes with a vinyl-covered
steel case, but is also available as the
AJ-43C with walnut cabinet at a small
additional cost.

Circle 210
(Equipment Profile continues on page 50)
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You can’t tell the
difference between the
Oki 555
and any other
stereo tape recorder

until;

You lift it. It’s the lightest portable stereo tape system in the

world. Under 25 lbs.

You check for tubes. It has none. It’s solid state (all tran-

sistors...27 of them).

You hear it. It has 2 unique two-way speaker systems for
cleaner stereo sound reproduction. (4 speakers.)

You check its dependability. It’s guaranteed for 1 full year.t

Now you can tell the difference.
The Oki 555 surpasses all previous
achievements in tape recording and
stereo sound reproduction in its price
range. It has full solid state circuitry,
which assures cooler operation and
more complete reliability of perform-
ance. And its price is less than you'd
expect to pay. $349.95.%

Oki has a fine choice of other solid
state tape recorders.

®
Oki 333: 4 track full

stereo record and playback.
$289.95.%
Oki 222: 4 track monophonic record
and playback. $179.95.%
Oki 111: 2 track monophonic record
and playback. $129.95.%
Like the Oki 555, they are guaranteed
for 1 full year. See and hear these su-
perbly engineered tape recorders now
at your Oki dealer.

r— - - - - - T T e e - =
I Please send information to: AU 165 |
|
I Chancellor Electronics, Inc., Name |
I 457 Chancellor Ave., Address [
| Newark, New Jersey
City State Zip #__|
LTt )

tone year parts, 6 months labor

*manufacturer’s suggested list price

CIRCLE 121
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NEW PRODUCTS

® New Heathkits. 26 transistors and 10
diodes are used in this new integrated
amplifier to provide 35 watts per channel
of continuous power from 13 to 25,000
cycles +1 db. All controls are front-panel
mounted for convenience. The hinged
lower front panel conceals and protects
all secondary controls such as tape moni-
tor switch, speaker phase reversal, loud-
ness and all input level controls. The
major, exposed controls include a five
position mode switch, dual concentric vol-
ume, bass and treble controls. Circuit

safety is assured by 5 fast-acting bi-metal

A TR v

circuit breakers; there are no fuses. No
special skills are required to construct
the kit; preamp components are encapsu-
lated in six epoxy covered modules—all
factory sealed. Designated the AA-21C the
amplifier kit is priced at $149.95.
Simultaneously announced is an appear-
ance matching AM-FM-MX tuner. With
automatic switching to stereo in the pres-
ence of a signal, a stereo indicator light,
A¥C, and individual AM and FM tuning
meters, this is a easy-to-operate tuner.
Its 25 transistor, 9 diode circuitry makes
for an easy-to-build kit since both front
end and I¥ strip are factory pre-assembled
and aligned. Designated the AJ-43C, the
tuner sells for $129.05. Circle 200

® Making Music. If you can use (or learn
to use) a pencil soldering iron you're on
vour way. So says a release from the
Schober Organ Company announcing their
new all-transistor electronic organ kit. No
technical or musical skills are needed for
construction. To insure that soldering
ability is there before starting the esti-
mated 80 to 100 hours needed, Schober sup-
plies a sample circuit for wiring. This is
completed by the purchaser and sent into
the company for gradng. 1f it is satisfac-
tory he will get the green light to go
ahead. If it is not, a second sample and

]

critique will be sent out. A wise proce-
dure to insure success on a project that
costs $850. The organ itself is equipped
with two 61 note manuals and 17 pedals.
22 stops cover the whole gamut of organ
sounds. For your $850 (you can buy sec-
tions at a time) you get all electronics, a
pre-assembled console, bench and key-
boards. The completed model, the Con-
solette II, will play through your existing
amplifiers and speakers. Circle 201
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® Pocket Bookshelf Speaker. All of 14%” x
10%”x 714" and 12 pounds this new Sono-
tone system has a claimed response of 45
to 20,000 cycles. Wide high-frequency dis-
persion is also claimed as is smooth re-
sponse and low distortion. Inside this

2 r&m«

small walnut box is a six-inch high-com-
pliance woofer and small tweeter. An L/C
network crosses over between the two. A
level control is provided to adjust the
tweeter to individual preferences. The
RM-1, that’s the model, will handle up to
40 watts of continuous power. Circle 202

o Solid-State Integrated Amplifier. This
new H. H. Scott 260 claims superiority
over the finest vacuum tube units in
power, reliability and performance. Back-
ing up these claims the manufacturer
states that heavy-duty pre-tested com-
ponents such as massive heat sinks, heavy
printed circuit boards and silicon output
devices are used thruout. Special features

BeanTt ey
i

-

include a front panel headset jack; sepa-
rate bass and treble controls for each
channel; complete tape recorder input and
output facilities and a massive power sup-
ply more than equal to the heaviest de-
mands of the amplifier. Important speci-
fications include a steady-state power out-
put of thirty watts per channel, harmonic
distortion below 0.8% and a frequency re-
sponse of 20-20,0000. Price of the new
model 260 is less than $260. Circle 203

® Stereo Earphomnes. A new wide-range
stereo earphone set has just been an-
nounced by the David Clark Company.
Rich, full-bodied bass and non-strident
highs are claimed for this new model, the
Clark/200. A six foot cord and standard

stereo phone jack is supplied. These
phones are designed for connection to an
amplifier's output in the same manner as
speakers. Most modern amplifiers have
stereo jacks that will directly accommo-
date these phones. Available in a two-tone
brown the Clark/200 is priced at $26.95.
Circle 204
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® Sound Level Meter. The Type 1565-A
General Radio solid-state sound level
meter will fully comply with the Ameri-
can and International Standards for
Sound-Level Meters, yet it fits into one
hand. It will measure from 44 to 140 db
(re 0.0002 microbar). Weighting net-

works and botll slow and fast meter re-
sponses are in accordance with ASA and
The

IKC specifications. nieasurement

ceramic microphone is built-in
combined with the tapered cabinet
configuration, yields an essentially non-
directional response. Vibration pickups
and other transducers can be connected in
place of the microphone through an aux-
iliary adapter. An output jack allows for
connection to as analyser or recorder. The
unit uses one “C” battery for 35 hours
use. Dimensions are 3-1/16”x73%”x 2%”.
Weight is 13 lbs. Price is $240.00.
Circle 205

grade
and,

® Battery Recorder. Craig has just re-
leased a new low-priced battery portable
tape recorder that offers both 17% and 3%
ips speeds. Drive, from four standard
flashlight batteries, is via a capstan for
constant speed. The unit can be adapted
by an accessory for household AC oper-
ation. Design features include single-lever
control for record, playback and rewind;
record interlock; inputs for remote con-
trol microphone and for radio recording;
outputs to earphone and 8 ohm external

speaker. The recorder will hold up to a
five-inch reel for a maximum of four
hours recording time. Total rewind time
for a full reel is under 2% minutes. Weight
is only 9.9 Ibs, dimensions are 43” HXx
11%” Wx91%” D. Designated the Craig
model Vista TR-510 the unit is $59.95
complete with remote microphone, empty
and full reel, batteries and earphone. A
leather carrying strap is also included.
Circle 206

AUDIO e JANUARY, 1965


www.americanradiohistory.com

“...UNEXCELLED.. " Audio

$ $
3O-OOdown IeSS fh(]n ] .OOOI month.*

TIRED OF THROWING MONEY AWAY 2
Consider this:

All tuners, amplifiers, preamplifiers sound good when you
first get them. ONLY Mclntosh units continue to sound good
year atter year, after year, after year, after year, etc.

- —mt I Utu L h LABORATORY INC. mm o e — — e e e osh et

6 Chambers St., Binghamton, N. Y. | want to stop threwing momey away.

i Send me all the literature on Mcintosh products.
please check for literature

[] MC 225 stereo power amp

[0 C 22 tube stereo preamp [T] MC 240 stereo power amp NAME— .
[J C 24 solid state preamp [0 MC 275 stereo power amp STREET. 0= -
[J MR 71 fm stereo tuner [[] MA 230 stereo amp/preamp
[ MR 67 fm stereo tuner [J MX 110 stereo tuner/preamp el T =SIAE

Circle 122 on Reader Service Card
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If you prefer vacuum tube stereo components. ..

N2

KENWOOD

BRINGS YOU TWO NEW
AM/FM STEREO MULTIPLEX RECEIVERS

... the sound approach to quality

These two new KENWOOD receivers have the same hand-
some, new chassis, advanced engineering and highest
performance that have made KENWOOD (pardon us for
coining an old phrase) ‘‘the best buy for the money.’ No
need to take our word for it. Simply visit the authorized
KENWOOD franchised dealer nearest you.

KW-55 AM/FM STEREO
MULTIPLEX RECEIVER

40 watts total music power (IHF
Standard) or 20 watts per channel.
FM AFC control, low filter, high filter;
exclusive FM stereo indicator;

4 wideband IF stages, 3 limiters,
wideband ratio detector; direct tape
monitor circuitry; front-panel stereo
headset jack.

KW-33 AM/FM STEREO
MULTIPLEX RECEIVER

28 watts total music power
(IHFM Standard) or 14 watts
per channel. FM automatic
frequency control; stereo noise
filter; exclusive FM stereo
monitor system; SCA noise
eliminator; front-panel stereo
headset jack.

Write directly to us
for the name of your nearest
Authorized KENWOOD Franchised Dealer

KENWOOD ELECTRONICS, INC.

New York Office: 212 Fifth Avenue, New York, N.Y. 10010, Murray Hill 6-1590
Los Angeles Office: 3700 South Broadway Place, Los Angeles, Calif. 90007, ADams 2.7217

40
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(from page 2)

likely to be in operation.

Because of the relationship between
these harmonics and the frequencies of
broadecast stations, the interfering whistle
can be heard at almost any frequency.
Therefore, no filter can be really effec-
tive against this kind of interference.
You will just have to live with it.

To summarize, if you are receiving
interference from broadeast stations op-
erating on channels adjacent to the one
in which you are interested, a filter ean
often work well in eliminating the beat
tone. However, if you are severely
plagued with interference from television
receivers, there is no ecure for this.

It is possible that the local signal is
overloading your tuner and causing it to
respond to spurious images. This over-
load, however, should be present night
and day unless the transmitter pattern
is altered during the evening hours as is
sometimes done. Such alterations take
the form of shifting from a nondirec-
tional radiation pattern to a directional
one. If you are in line with this direc-
tional pattern, the amount of energy will
increase in your neighborhood at night
and cause this overload problem.

Finally, then, if the whistles do not
vary in piteh as the tuning dial is slowly
tuned across a station, the condition is
caused by either adjacent channel inter-
ference or by a television receiver. Fur-
ther, if the tones are ragged and tend to
shift in frequency in a random manner
even when the tuning dial of your AM
set is not moved, the cause is almost cer-
tainly TV receiver radiation. If the tones
are clean sounding but vary in pitch as
the receiver dial is moved slowly across
the station, then you will know that you
are getting overload from your local AM
station. There is probably little which
can be done to eliminate this trouble ex-
cept possibly that a trap can be used
in series with the antenna, assuming that
the reeeiver is a loop type, perhaps
orienting it differently will reduce the
strength of the local signal sufficiently
to keep the whistles down to a more ac-
ceptable level. Accurate alignment of the
front end of the receiver sometimes
helps. E

To cure more, give more
AMERICAN
CANCER
SOCIETY
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CONCERTO Il / 24%2" x 17%"” x 12¥2" deep

e R

CONCERTO 1 [ 24Y2” x 17" x 12%2" deep

the one outstanding value in compact speakers

New design, exclusive with Bozak,

achieves the most spacious, most detailed sound . ..
the most precise re-creation of music. . .

the most outstanding values . . . of any “bookshelf”
and compact speakers available today. They are
totally unlike any other speakers. Hear them at
your Franchised Bozak Dealer, or write for catalog.

EXPORTS: Elpa Marketing Industries /| New Hyde Park { New York / 11041 / USA

WWW akherieaaiadiahistary com
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Announcing to the owners of AKAI TAPE RECORDER !!

After-services are available at the following

service facilities throughout the United States.

ALABAMA
ARIZONA
CALIFORNIA

COLORADO
FLORIDA

GEORGIA
HAWAIT
ILLINOIS
ow4

KANSAS

KENTUCR Y
MINNESOTA

MISSOURI

MICHIGAN

NEW MEXICO
NEW YORK

ORKLANHOMA
oI

OREGON
PENNSYLYV.
ANIA

TENNESSLE

TEXAS

UrAn
VIRGINIA

WASHINGTON

WASHING TON
D. C.

WISCONSIN

CANADA

42

NELCO SERVICE COMPANY
SIGMA ELECTRONICS
SAN FRANCISCO RADIO &
SUPPLY COMPANY
AUDIO REPAIR SERVICE
STEVENSON ELECTRONICS
ALBANY TELEVISION SERVICE
PRO.AUDIO ELECTRONICS
A. B. & K. SERVICE, INC.
SOUTHERN AUTHORIZED
FACTORY SERVICE INC.
HI I'I SERVICE CENTER
MUSIC CENTER

NORMAN'S ELECTRONICS

MR. . A. GRACE

ELECTRONIC ENGINEERS, INC.

DECKER BROTHERS INCORPOR-
ATED

THOMASON RADIO AND
ELECTRONIC SERVICE

JOHNSON RADIO & T. V.

ECKLEN RADIO & T. V.

A. A, KELLEY RADIO & ELECTR-
ONIC SERVICE

A-1 EAST TAPE RECORDER
SERVICE

A-1 NORTHWEST TAPLE
RECORDER SERVICE

A-1 SOUTHWEST TAFPE
RECORDER SERVICE

ED'S T. V. & HIL.FI

SIGMA ELECTRIC COMPANY

AUTHORIZED FACTORY SERVICE
COMPANY. INC.

SONORA ELECTRONIC CORPOR-
ATION

TAPE RECORDER SERVICE

JONES-TV-RADIO

TELEVISION LABS, INC.

HIGH FIDELITY UNLIMITED, INC.

WILLS MUSIC STORE

HAAS ELECTRONIC TELEVISION
SERVICE

APPEL VISUAL SERVICE INC.

NORTHSIDE RADIO &
APPLIANCE CO., INC.

DINK'S TELEVISION &
APPLIANCES, INC.

FOUNTAIN CITY RADIO-TV
SERVICE

B & M ELECTRONIC SERVICE

ARCHINAL PHOTO ELECTRO
SERVICE

STANDARD SUPPLY COMPANY

THE AUDIO CENTER

ELECTRO-SOUND

NATIONAL ELECTRONIC
SERVICE CO., INC.

WISCONSIN AUDIO-VISUAL
REPAIR SERVICE INC.

SIGHT AND SOUND SUPPLY OF
CANADA

2900 4th Ave., South Birmimgham
602 N. 3rd Street, Phoenix
1282 Market Street, San Francisco

321 University Ave, San Diego
1531 Locust Street, Walnut Creek
1150 Solano Ave., Albany 6

383 40th Street, Oakland

1459-61 Sq. Pearl St. Denver

62 N. W. 27th Ave, Miami

25 W. 12th, Jacksonville

7863 Elind Pass Rd. St. Petersburg
Beach

4049 Peachtree Rd. Atlanta

2223 Aloha Dr. Honolulu

5615 W. Division St. Chicago

19 Fourth Street, N. E. Mason City

2810 West 53rd St. Shawnee Mission

1012 Clark Lane, Louisville

114 Lyndale Ave., North Minneapolis
3. Minn.

4181 Manchester Ave., St. Louis

8512 Mack at Burns 5 Blocks East
of Van Dyke Detroit

15736 W 7mile 21/, Blks West of
Greenfield, Detroit

1356 S. Inkster Rd Ink, Between
Michigan & Cherry Hill, Detroit

301 Maple, N. W. Albuwuerque

11 East 16th Street, New York 3

97 Reade Street, New York

261 Wyckoff Ave., Brooklyn 37

1650 Fillmore Ave., Buffalo 11

2710 Classen Blvd, Oklahoma City

1771 South Taylor Road Cleveland
Heights

2816 S. W. Sam Jackson Park Road
Portland 1

432 State Street, Salem

215 South 45th Street, Philadelphia 4

963 Liberty Ave, Pittsburgh 22
313 N. Market Street, Chattanooga

1382 Overton Park Ave., Memphis

5314 Broadway NE Knoxville
3717 So. Shepherd Houston 19
2806 Canton Street, Dallas

225 E. 6th South St, Salt Lake City

159 East Little Creek Road Wards
Corner, Norfolk

1210 1st Avenue, Seattle 1

6902 Fourth Street, N. W.

4429 W. North, Milwaukee

454 West Broadway, Vancouver 10,
B. C
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Inde Audio

Larry Lide

Before sitting down to this month’s
column, I did manage a look at the
Editor’s Review in the December Issue.
In that eolumn, our esteemed Editor
made some kind eomments about me and
then went on to mention the masthead
this ecolumn would earry. Let me elear up
one point. I did not veto the title of
“InZide Audio”, instead of “Inside”. . ..
Rather, I modestly made a wry face
when the title was suggested. I aave
been beseiged at howe and elsewhere,
so the title 1s herewith commuted to the
aforementioned InZide ete. So much for
that,

The subject at hand involves a trend,
in the component industry, that has me
quite fearful. This is the move to
modularization. More speecifically, it is
the entry of eomponent manufacturers
into the pre-packaged goods market. As
of this writing there is a speaker manu-
facturer, another who makes cartridges,
two eleetronies firms, and a turntable
distributor, all manufacturing complete
pre-assembled music systems. Note that
in all cases these are not component sys-
tems put into complementary cabinets.
Rather, they are systems where one or
more parts are specially designed for the
particular set. In short, they are table
model or portable record players with,
at most, a component heritage.

I am not, at this point, discussing
the qualities of these sets. Most of them
are quite good, considering taeir price
and size, but this is not germane to the
problem at hand. My concern is, rather,
for the portend that these products rep-
resent,

The eomponent industry always kept
itself aloof from the pre-packaged boys.
And there was good reason. Components
offered, and still do, superior quality and
value than the consoles. But, let’s face it,
there is a big buek to be made in con-
soles and portables. And, the eomponents
ecompanies bave always kept o sideways
cocked and covetous eve on that area.
In faet, I've had the feeling for some
time, that the components group seems
to be looking everywhere hut where they
ought.

The merchandising of portables is
radieally different from components.
These sets are distributed through local
jobbers to the dealer. Each jobber, in
turn, warcliouses and field represents the
company. Portables, therefore are a two-
step operation. Manufacturer to whole-
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saler/jobber to dealer. And the stores
that end up selling portables are not
component wise, they are, for the most
part, a different sales breed.

Components are sold directly. Manu-
facturers employ field representatives,
independent sales organizations that may
represent several non-competitive com-
ponents and electronics houses in their
respective areas. For the most part, they
do not warehouse. When they do, they
are merely consignment holders of the
merchandise for the manufacturer. The
dealer, through the rep, deals with the
manufacturer direetly.

This has worked out well for the rela-
tively small component industry. The
giants of the packaging industry, how-
ever, must two-step because of the com-
plexity and diversification of their prod-
uct. There are many more stores that
sell an RCA product than sell Fisher.

In spite of all this, a number of com-
ponents firms are marketing what are
pre-packaged sets. And, T would not at
all be surprised but tiat some, at least,
are doing very well indeed with them.
But, to whom are they being soid? Re-
member that they are distributed in the
manner of components. And that com-
ponent dealers are selling them. In the
situations where a chain store is in the
component, and console business, these
sets might be put out side-by-side with
RCA, Magnavox, et al. And here they
(the component portables) must suffer
by comparison. The component sets may
or may not sound better. But, price,
rather than sound, is paramount in por-
tables. And the package companies can
beat the pants off any components firm
when it comes to making low-priced mer-
chandise. This is basic economics. A com-
pany that makes 200,000 units makes
each one more economically, for equal
quality, to one that may make 20,000.
But, you will say, quality will prob-
ably not be equal. True enough, but so
what. In a portable there is not a vast
difference between a great one and one
merely good.

These trends lead to two dangers. The
first is that the components industry will
lose, to pre-packaging, any number of
fine companies tanat may, by their stand-
ards, make out well, for a while. But
supposing the idea for high-priced
($250) portables really catches on. This
gives the entertainment industry giants
a reason to pursue it themselves. And
they can do that so much better than a
components firm, that, I fear, they will
bury them. The only reason they have
not done tais already to the components
industry is that the whole components
field is simply too small to bother about.
And, here, the distribution system of
components is protective. The two-step
firms are not geared to sell the audio
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market. But they sure can sell portables
and consoles.

The danger, I fear, is not now but
a few years hence. Component firms that
expand to meet the demand for portables
may find themselves too far out on that
limb should the big companies lower the
boom. And, in tae meantime, the consoles
that they have sold, through components
dealers, have gone to customers that
probably would have bought components
to begin with. So, these companies have
cut off their trade at both ends. This
is the pata to suicide, nowhere else.

I am fully aware taat any commer-
cial market, if it is to survive, must

continually grow. But, I believe, the di-
rection of growth must not be into an
area where someone else can do better.
Components people make components
best. This is what they should continue
to do. The growth of real cultural values
in our country has opened up the ‘way
for the component industry to move. A
sophisticated and quality-hungry public
is out there waiting to be educated to
the value of components. Components
can make better music. Components are
for music. Therefore if music in the
home is to be had at its best it will he
through eomponents. This is the direc-
tion to go. ¥ ]

A 10-MINUTE COURSE ON MICROPHONES TO EXP\’\?\ 1

New University 8000: $29.95.
With slide switch (the 8100): $31.50.
Model DS-10 Desk Stand: $6.95.

It's a cardioid. It's dynamic. It's
shock-mounted. It offers variable
impedance and uniform wide-range
response. It's designed and made by
LTV/University and it's less than
$50.00. Less than any other cardioid!
It's only $29.95. And it's sold with the
world’s only five-year microphone
warranty! :
The new University 8000 is a “first™ ™
and “only.” For those who like to be ex-
clusive, that's one reason for buying it. The
important reasons may be found in the follow-
ing microphone buyers’ guide!
There Are Cardioids...and Cardioids. All car:
dioids are essentially ‘‘deaf’’ to sounds origi-
nating from the rear. They're invaluable for
eliminating background sounds, for use in noisy
and reverberant areas, for reducing feedback
and for permitting a higher level of sound rein-
forcement before feedback would normally
occur. BUT—not every cardioid uses rugged
dynamic generating elements. There are crystal
cardioids which offer high sensitivity and out-
put. But their response is limited; deterioration
is rapid due to heat, humidity, rough handling.
The University 8000—a cardioid dynamic—is
virtually indestructible.

. PHE/,'Q’,

Ny %,
441 SUCCESS STORY

Why the new 8000
is the most demanded
microphone (fits kind)

Tape Recording. Cardioid mikes are essential
for quality recordings. They pick up only the
performer over a wide frontal area. They pre-
vent the output of speakers from affecting the

mike, thus eliminating feedback squeal, and

W permit recordists to work from far or near. For

stereo, only cardioids can assure proper bal-
ance, if both are matched. University quality
control makes any two 8000’s absolutely
identical ‘‘twins” to assure full stereo effect.
Realism. The new 8000 offers wide-band
response, extremely uniform to eliminate
sibilants (hissing S's), bass boom and tinny
treble. Its reproduction quality is virtually in-
distinguishable from the live performance. The
8000 has variable impedance—30/50 to
20,000 ohms, and comes with a 15-foot cable.
For complete specifications, ask your dealer
for literature or write LTV/University, 9500 W.
Reno, Oklahoma City, Oklahoma, Desk R-15

TP\
UNIVERSITY,

A DIVISION OF LING-TEMCO-VOUGHT. INC

9500 West Reno, Oklahoma City, Okia.
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A ceramic cartridge
Ina system like this?

BV Absolutely!

The new Sonotone Velocitone Mark IV has every-
thing the finest magnetic cartridges have, includ-
ing compliance of 15 x 10-6 cm/dynes in all
directions. Tracks at the low forces required by
professional turntables. The Velocitone Mark IV
is also ideal far changers.

It offers advantages not possible with magnetic |

cartridges - a virtually indestructible stylus, the
soNo-FLEX®; freedom from magnetically-induced
hum. Factory-matched equalizers plug into any
magnetic input. With dual diamond styli, $24.25
Sugg. list; diamond/sapphire, $20.25 Sugg. list.

sonotone Corporation, Electronic Applications Division, Elmsford, New York

Circle 127 on Reader Service Card

“PARDON US

FOR ASKING...but

have you auditioned these loudspeakers lately?’

If you are partial to full concert hall saund, listen to
the brilliant repertary of true tanal values built into
the "Mark V" and ‘‘Del Mar." Possibly we put in
tao many hidden values, but atherwise the extra
measure which we believe essential might have been
lost. We weren't willing to take a chance. Are you?

UTILITY VERSIONS

in system and be sure of true concert hall sound.

I
m———
OF BOTH THE MARK V AND DEL MAR

You can build your own cabinet ar your own built-

MARK ¥V — Dual crossover network. Frequency
response 30 to 17,000 cycles. 14" wide x 26%"
high x 12" deep. Oil walnut finish. $169.95

DEL MAR — Frequency response 40 to 15,000
cycles. 23%" wide x 23%" high x 11%" deep. Oil
walnut finish. $79.50. DEL MAR 11 ... $109.50

LOUDSPEAKERS

RAZTER  \NCORPORATED

2649 BRENNER DR, DALLAS 20, TEXAS

Circle 128 on Reader Service Card
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~ SOUND SYSTEMS

| (from page 23)

hetween the line-source loudspeakers, ap-
proximately 15-ft., was small enough so
that no artificial echo effects were intro-
duced by the use of a split system.

3. Approximately 100-ft. beyond the
| podium another time-delay “split” loud-
| speaker system was used to cover the

area bheyond that point. Two loudspeaker
clusters, each consisting of two 2x4
multicellular horns, identical to those
| used on the roof of the bandstand, were
| suspended from the limbs of trees, ap-
i proximately 20-ft. apart and at a height
of approximately 25 ft. (See Fig. 5.)
Here, each upper horn was aimed ap-

s o l ] r
Fig. 2. Control console with two mixers,
frequency shifter, and Boston Garden
and Common patch field, used for both
systems.

proximately 10-deg. down from horizon-
tal, and the lower horns 40-deg. In the
horizontal plane, the center line of each
loudspeaker cluster was aimed outward
at 30-deg. Again, the amplifier driving
these two loudspeaker clusters was fed
by the time-delay tape unit, and this
second delay was adjusted for approxi
mately 80 milliseconds to assure no arti
ficial echo effects in the overlap zone
covered by both the column loudspeakers
on each side of the podium and the two
multicellular horn clusters.

Fig. 3. Loudspecker clusters on Boston
Common bandstand.
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Fig. 4. Dr. Graham speaking (close scru-

tiny would reveal his lavalier micro-
phone). The two line source speakers are
shown mounted on trees.

The reader may ask why the multiecel-
lular clusters themselves were not used at
the podium to form a split “central”
sound system. There were numerous trees
in the area covered by the two line source
loudspeakers; high level operation of
loudspeakers in this area would have in-
evitably produced reflections from these
trees back to the podium, with the pos-
sibility of feedback.

The microphones and control equip-
ment used for this system were the same
as those employed for the indoor Garden
system. Neither the frequency shifter nor
the narrow-band equalization was em-
ployed outdoors, although the wide-band
equalization was retained as a first ap-
proximation for smoothing the response
characteristics of the multicellular horns.
A UTC HML 300 high-pass filter re-
placed the narrow-band equalization to
make sure that no low-frequency energy
would be delivered to the multicellular
horn drivers.

Avoidance of “split” systems, when-
ever possible, is one of the authors most
cherished “rules-of-thumb,” but violation
of this rule was essential for the results
obtained. The Sunday service took place
with winds of 15-20 miles an hour; yet
high speech intelligibility was maintained
for everyone attending the service. At-
tendance exceeded expectations, with
77,000 people covering the Common to a
distance of 1000 feet in front of the
bandstand and approximately 500 feet
behind and at the sides. Responses to
questions from the podium indicated
that everyone could hear, and a newspa-
per reported that the sermon could be
heard on Boylston Street, roughly a
quarter mile away.

TO BE CONTINUED

I e 1 4
\ R o =
Fig. 5. Two loudspeaker clusters covering

an open area from 100 to 1000 feet from
the bandstand.
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LAFAYETTE
RADIO ELECTRONICS
NEW! LAFAYETTE 70-WATT COMPLETE

AM-FM STEREQ RECEIVER

Just Add Speakers and Enjoy FM, FM Stereo
and High-Quality AM Reception

Al
’1@*:‘;

A
A

WA
0 1‘#
I* L)

= A powerful 70-Watt Amplifier plus Complete Pre-
amplifier Control Facilities plus a Standard AM Tuner
plus a sensitive FM Tuner plus an FM Stereo Tuner—

all on One Compact chassis m Amazing FM ‘‘Stereo

Search” Circuit Signals Presence of Stereo Broadcasts 99-0005_WX
= Tuned Nuvistor “Front End” provides Greater Sensitivity, Lower Noise
m Bar-Type Tuning Indicator for AM and FM = Variable AFC Control = Imported
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A NUMBER OF SUCH

Rameau: La Guirlande (The Enchanted
Flowers). Claudia Saneva, Jean-Jacques
Lesveur; Eliz. Brasseur Chorus, Versailles
Ch. Orch., Wahl.

Nonesuch H-71023 stereo

In the great renaissance of French ‘“Ba-
roque’’ music, out of the 17th and 18th cen-
turies, this recording is important and re-
warding. Rameau, after all, is one of the
bhig names in past French mnsic but his ac-
tual stage works have long been dismally ne-
glected. Too complicated to restore, too out-
of-style (for *live” opera performance) and
especially, too difficult to perform.

This is a first performance of a restored
“pastoral ballet,” a ballet with voeal music
attached in the style of the mid-Eighteenth
century, based on a wisp of a shepherd-
shepherdess “plot” plus vast amounts of
pretty scenery, (on the original stage) and
scenery in the music itself, via enchanting
tone painting. The music will be strange to
unaccustomed ears at first—though of the
Bach-Handel period, it is far removed from
that familiar music. Both instrumental and
vocal lines are full of profuse ornamenta-
tion; the florid recitatives flow into short
“ariettes,” minus the big set-pieces of Italian
and German Baroque music; there is very
little that is monumental and grandiferous.
But after a bit, the peculiar Rameau delicacy
begins to get through. I ended up quite en-
thusiastic about this piece.

The two French soloists struggle earnestly
and often with success at the now-strange
and elaborate vocal lines. The soprano is the
most conventional of the pair, though she
does an excellent job. The tenor has an in-
credibly high “counter-tenor” role, replete
with ornaments; he is full of passion and oc-
casionally gets derailed for a note or two by
sheer intensity; but generally his singing is
lovely, the music a quite new sort for most
of our ears.

Bach: Cantatas No. 140 (“Wachet auf”);
No. 57 (Selig ist der Mann”). Ursala
Buckel, Jakob Stédmpfli; Chorus Univ. Sar-
reburck, Ch. Orch. of the Sarre, Risten-
part.

Nonesuch H-71029 stereo

The well known “Wachet auf’” is paired in
this perceptive recording with another on a
closely related theme, Both feature as solo
voices a bass, Jesus, and a soprano, the
human soul. In “Wachet aut” it is a sym-
bolic marriage between the soul and its
Saviour, whereas in “Selig sind” it is a unit-
ing in Death. There is surprisingly little dif-
ference between the two, for the “love-death’’
aspect of Lutheran thinking was in Bach's
day one of its most poignant appeals to the
Christian congregation.

The performers in this Sarre complex are
now appearing extensively on Nonesuch (via
the French Club Francais du Disque) as well
as other U. 8. labels. They are good. Two
excellent soloists here, the soprano and bass,
plus a persuasive and earnest student choir
for the big choral movements of “Wuachet
auf” and a good Baroque orchestra under
Ristenpart. I'd say this one ranks among the
better versions of “Wachet auf.”
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Nuove Madri-

Monteverdi: Madrigals.
galetto ltaliano, Giani.
Nonesuch H-71021 stereo

As chief annotator for the Nonesuch label
(I wrote thie notes here) I trust I won’t get
canned if, as a record reviewer, I pan this
one! (I listened once to the tapes and then
hurriedly put them aside and wrote my notes
from the printed music.) It is an earnest and
sincere recording and the Italian singers do
stay in tune-—which is more than many of
their professional colleagues can manage.
But beyond this, there is precious little feel
for the drama in these works. And thanks to
the excessive modern brilliance of the voices
and their extreme vibrato, plus generally
very slow tempos, in march-time, the musi-
cal sense does not easily get over to the in-
quiring ear.

Not in any way harsh, crude, or unmusical.
Just out of style and performed by the wrong
“instruments.”

The recording features three memorable
sets of madrigals, each a coherent, continued
‘“story” on its own. The famed Lement of
Ariadne (Ariannae), adapted from the solo
part in Monteverdi's opera, *“Arianna,” is
followed by the Tears of a Lover at the Tomb
of the Beloved (Lagrime d’amante) and a
much-less-well-known set, Ecco Silvio.

Haydn: Organ Concerto in C; Sinfonia
Concertante for Violin, Cello, Oboe, Bas-
soon and Orch.; Two Nocturnes, in C
and G. Soloists, Ch. Orch. of the Sarre,
Ristenpart.

Nonesuch H-71024 stereo

If you enjoy Papa Haydn add this one to
your collection. The two major works are
both little known and delightful; the organ
concerto is very early, a pure entertainment
piece (much Ilike the similar concerti of
Christian Bach, for outdoor pleasure gardens
in London), the big Sinfonia concertante is
a very late piece, from the time of the last
symphonies and the visits to London, and
while a characteristic Haydn work in it pre-
vailing lightness of texture it has a mar-
velously well-made structure and fine tunes
plus some extraordinary solo writing for the
four carefully balanced solo instruments, two
strings and two winds, one each low and
high.

The Nocturnes are movements from a set
of pieces composed for a mechanical freak of
a machine, the lire organizzata, a viola-like
string instrument with a tiny air-pumped
organ attached, the whole driven by a hand
crank ! Alas, there is no lira here; Haydn
re-wrote the pieces for more conventiconal
instruments. Nice, just the same.

Mozart: Concerti for Two Pianos and
Orch., K. 365, Three Pianos and Orch.,
K. 242. Pierre Sancan, Jean-Bernard Pom-
mier, Catharine Silie; Lamoureux Orch.,
Chorofas.
Nonesuch H-71028 stereo
This is the first time, I think, that these
multiple-piano Mozart concerti have appeared
on one disc together (see the parallel Bach

multi-harpsichord concertos on Nonesuch
71019) and I found this French performance
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a very satisfactory one, if subtly different from
the Austrian-minded playings we are most
likely to hear these days. Three competent,
well-trained pianists, cool customers but well
versed in good Mozart phrasing and not one
of them trying to show how ‘‘easy” it all is
(a familiar failing among pros who play
Mozart). They know well enough that it isn’t
easy at all.

The three pianos, moreover, are somewhat
unlike each other in tone quality, which adds
a subtle touch in the recording to the inter-
play between the instruments. It shows in
both mono and stereo, abetted in stereo by
the right-left positioning.

One piece is a major work of Mozart, that
for two pianos in E Flat, composed for Mo-
zart himself and his sister. The other is a
light-hearted threesome, written for three lady
amateurs, very galant, not very profound but
polished to perfection. Nice.

PROKOFIEFF

Prokofieff: Violin Concerto No. 1; Piano
Concerto No. 5. Erick Friedman, vl., Lorin
Hollander, piano; Bosten Symphony,
Leinsdorf.

RCA Victor LSC 2732 stereo

This was a bright idea (and convenient for
RCA Victor)—the Boston orchestra has long
been a Prokofieff specialist orchstra; two solo
concerti would do very nicely for two young
recently come-forward RCA soloists. And so
we have two quite different young personali-
ties, their work here unified by the common
orchestral backing as well as the composer
in common.

The First Violin Concerto is well known in
numerous performances, the most notable in
the past being those incisive, mature readings
by Josepf Szigeti. Erick Friedman, for my ear,
just isn’t the man for this job. He has worked
enormously on it and his technique is per-
fectly adequate for its plenteous difficulties.
But Prokofieff’s violin was often an acid, per-
cussive instrument, hoarse, almost gypsy-like,
especially in this early period (1917). Where
Szigeti’s fiddle scrapes with convincing elo-
quence, as gratingly beautiful as you could
wish, Friedman’'s seems merely to go through
the proper scraping motions. There isn’t really
much conviction ; he is by nature a more lyric
fiddler, more fit for the elegant 19th century *
violin style. On the whole this performance
seems to me derivative in style, technically
competent and well played but lacking in real
projection. At least in the solo part.

Last time I heard Lorin Hollander {(on
records) was as a brash, enthusiastic 14-year-
old whamming out Chopin with trip-hammer
force and utter good humor. Phew ! Well, now
he's a powerful, still-brash but much matured
voung pianist who seems here to meet the
somewhat older composer of 1932 just at the
right point. For in 1932 Prokofielf was still
in the latter part of the brash 1920’s modern
period, not yet arrived at his later, more lyric
and newly Romantic style. Hollander is exact-
ly right for this enormously difficult piano
part. (Prokofieff was a fabulous pianist him-
self.)

So——Side 2 is the best. But the Boston Sym-
phony has got the right idea on both sides
with its new conductor, Erich Leinsdorf.

I still deplore the wooden effects of the
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Dynagroove process, though it doesn’t do
much musical hurt here. Just a monotonously
level volume (the beginning, which should
be soft, is too loud), a curious dead vacuum
around the soloist, who sounds as though in
a separate room, and an odd smallness to the
space in which the orhestra plays plus a dis-
turbing balance between its parts, near and
far. Maybe this isn’t all Dynagroove; but the
volume-dullness is and so is the dun color of
the less loud parts, which ought to shimmer.

Prokofieff: Violin Concerti Nos. 1 and 2.
Isaac Stern; Phila. Orch., Ormandy
Columbia MS 6635 stereo

These are definitive performances of the two
concerti, at least for the mid-sixties, a time
when hoth are at last established -classics
of the repertory and almost old fashioned in
sound. They once were far from that! Es-
pecially the First, which was a shocker even
ag I first remember it in the Szigeti 78 rpm
performance,

Isaac Stern is truly one of our great violin-
ists—though of the short-haired breed, down
to earth and no nonsense., His playing doesn’t
lend itself to long-hair rhapsodizing, nor does
his presence. But the man plays everything
and anything, with intelligence as well as
superb musicianship, superb technique and
lovely tone.

He projects the exotic, gypsy-like coarse-
ness of the Prokofieff fiddle in the earlier con-
certo  with the most happy effect—gutty,
solid, sardonic-humorous, as it surely was in-
tended ! Szigeti, the original performer, did
it too; but Stern’s is more fluent. In contrast,
the long, almost sentimentally lyric lines in
both concerti are equally well brought out.
Perfect.

Ormandy, as I’ve noticed before, is an excel-
lent accompanist with his big orchestra when
there is a soloist who can lead and shape his
own performance with authority. That’s
Stern, Columbia’s hi fi is big, shiny-smooth
and yet delicate in effect, especially the piano
pasages ; the sound is well placed and beauti-
fully balanced in all its parts in the big
hall ; the solo i8 very much in the same room
as we listen. Good.

Prokofieff: Romeo and Juliet (excerpts).
Philharmonia Orch., Kurtz.
Angel 36174 stereo

Efrem Iurtz is one of those roving, free-
lance conductors who turn up here and
there and do a splendidly professional job
wherever they go. I found this new set of
excerpts from the Prokofieff full-length bal-
let not only well chosen (items from both of
Prokofieff’s two suites, arranged in a new
order) but splendidly played, with some new
slants on how to project some of the heavier
and often flat-footed passages. 1 wouldn’t
want to vouch for the balleticity of these
interpretations (their aptness for the actual
dancing of the hallet) but I do think that
Kurtz has found some fine keys to better
listening, more uniform projection of musi-
cal interest. Well worth trying.

POTPOURRI

P. C. Wodehouse: Jeeves. Terry-Thomas,
Roger Livesey, cast.
Caedmon TC 1137 mono

Here’s a lovely Xmas present for the giver
who wants a record minus music! Two of the
stories about the inimitable gentleman’s gen-
tleman, the famous Jeeves, are here inscribed
with high humer and delightful underplay.
“Indian Summer of an Uncle” on Side 1,
“Jeeves Takes Charge” on Side 2. Mr. Wode-
house himself introduces these—in print on
the jacket, of course—remarking that he
had already written eight Jeeves novels and
thirty-nine Jeeves short stories and that
though maybe Jeeves doesn't really fit into
modern Britain anymore, nor his dopey
young master, DBertie Wooster, Mr. Wode-
house is “hooked” on Jeeves and really can't
be stopped.

You’ll see why if you try these two bits of
Jeevesiana. A bit mumbly and awfully Brit-
ish, first time through, but the sense soon
begins to penetrate if you listen hard. Capi-
tal stuff, definitely.
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Seven Steps to Better Listening. CBS Lab-
oratories.
CBS Labs STR 101 stereo-mono

This is one of the few ‘‘popular’ test rec-
ords in the CBS Labs series but its interest
may well extend to many professionals in our
area. Its intention—and there isn’t a tougher
proposition—is to adjust the home listening
system to its local acoustics and listening
situation, via the instrumentation of the ear
alone. No test instruments.

The main facility on the disc is an ingeni-
ous sound called “pink noise” used in third-
of-an-octave bands as well as in wider spectra.
In case you hadn’t heard of this particular
pastel shade (I hadn’t), it's like white noise
only with energy content equal for any octave
band, high or low. (White noise is equal for
any frequency, which is something else again.)
Since this is approximately in line with the
characteristic of our hearing in terms of
loudness, the tool is obviously useful here.
In addition, the random “pink” bands of
frequencies, a cross between a hiss and a
tone, are useful in dodging sharp room
resonances in favor of a broader response.
(A single-frequency glide tone picks out the
room resonances in a separate test.)

Given an amplifier control with near-
infinite, continuously variable controls at all
frequencies, you could, via this record, ad-
just your sound contour to your listening spot
with considerable precision according to an
objective standard-—almost any room, any
more or less normal ears. The tests measure
the final sound, as actually heard. Since we
have only limited “‘tone control” facilities, the
record is more capable than your equipment
itself but, even so, useful adjustments can be
made towards a mean standard of heard
sound which are far more objective than the
usual personal judgment. We have woefull"
little comparison-material by which to set our
own listening standards, most of us.

Beyond the actual measurements and ad-
justments, one can learn a lot about sound
fundamentals in home reproduction (both
mono and stereo) via study of the extensive
(but popularly written) booklet that comes
with the dise. I should know. I wrote it. And
it took me months of study to get the whole
thing straight, before I could write an in-
telligible and authoritative word! Quite an
education for me, and I hope I've passed some
of it along.

Steam in the Snow (Canadian Pacific,
1960). Extra 1235 East (Norfolk and
Western, 1959).

Allan Sherry

(5445 Netherland Ave. Riverdale, N. Y.)

T always like to cite earnest efforts in re-
cording by small companies, so often one-
man operations and labors of love. This out-
fit is too small to afford stereo as well as
mono and they don’t even send review copies
—that would take up most of their modest
production. I'm returning mine. But, as is
always possible these days, the sound quality
is up to anybody’s. And if you like the con-
tents, who cares if it's RCA Victor and its
millions or a one-man producer?

Mr. Sherry’s railroad god is O. Winston
Link, who is, of course, a first rate god to
have. If the Sherry recordings, similar to
the Link ones, are not quite dramatically
up to the Link standard, they are thought-
fully made and show no ineptness in the as-
sembling and editing. They are more like
those of the West-coast producers in format,
with shortish sequences for the most part.
(Link’s forte was long, long sequences, often
with liuge patches of near-silence and no
train sounds at all. Very dramatic!)

I could skip a good many of the desultory
switching engines herein inscribed—they still
bring back to my mind the dismal, dirty yards
of so many railroads on the edges of towns
I’ve lived in. But the bigger sequences here
are often excellent. One in particular—un-
cut, for once—ticks off something like a
hundred and ten freight cars clanking by at
a fantastic speed. What weight in motion!
What fabulously dangerous inertia, at maybe
80 mph'!

Mr. Sherry also has a brief 7-inch item on
the Canadian National. 2B
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Studio quality
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Jludin 96

A “natural’’ for serious re-
cordists, broadcasters and
sound studios.

Two speed tape transport
with automatic sequence
braking, choice of hyper-
bolic head configurations,
hysteresis capstan drive
and heavy duty reel drive
motors, remote control
jacks and 1015” reel ca-
pacity. Superbly smooth
tape handling — inter-
locked ““fool-proof’’ switch-
ing — fit for a pro.

Rack Mount ready from
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Also matching electronics
and portable cases.
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AMERICAN CRAFTSMEN
AT

'lng OF MINNEAPOLIS, INC.

9600 Aldrich Ave. So. Minneapolis, Minn. 55420

(Note: To facilitate a prompt reply,
please enclose a stamped, self-addressed
envelope with your question.)

Herman Burstein
280 Twin Lake E., Wantagh, N. Y.
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(Here are some letters from readers
which may be of interest to all readers.)

Are Tapes Long Lived?

I would like to make some ecomments
about tape life and quality:

a. In spite of manufacturers’ claims to
the contrary, magnetic tape will not retain
high quality recordings for a period of
years. I have used tapes in standard, pro-
fessional, and telemetry grades and the re-
sults are the same for all. Within 3 to 5
years the highs have almost vanished, the
lubrication is almost dry and the oxide be-
gins to wear off.

b. Regular periodie re-lubrication of the
tapes will keep them smooth and will reduce
the amount of oxide that wears off on the
heads, but it will not retain the highs.

c. Tape over 5 years old may become
unsuitable for high-quality recordings of
any sort, due to lack of high frequeney re-
sponse and output efficiency (i.e. output
level for a given record level).

d. Where a magnetic tape record is crit-
ical, as in the care of master program and
library tapes for our computers, these tapes
must be re-recorded every 6 to 9 months,
even though they are kept in steel safes
away from any possible stray magnetie
fields. Tape records kept much longer than
this, even under strict environmental con-
trol (i.e., temperature, humidity, and no
stray magnetic fields) have a tendency to
become unreliable due to attenuation of the
recorded information.

e. “a, b, and ¢” above pertain to my per-
sonal tapes kept in my home, whereas “d”
pertains to tapes used on computers and
kept in an area where the environment is
controlled.

James W. Porr

Takeup Reel Slows Down

In your answer to the problem of the
Viking 85 Deck slowdown of the takeup
reel, there is one very possible explanation
to the trouble experienced.

Due to low line voltage, the takeup reel
motor will very definitely slow down and
lose torque, causing the identieal trouble
described. The fact that the trouble cannot
be duplicated at the audio repair shop sup-
ports this theory. Also, sinee the trouble
only occurs in the normal playing loeation,
T am led to suspect some loss of voltage
there (to this motor), which could be eas-
ily measured while operating the deck.

I experienced a similar eondition in Fair-
field County, Connecticut, after installing
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HERMAN BURSTEIN

a Viking playback deck for Commander
Whitehead. He complained of the same
trouble, although it only happened during
evening hours. Upon checking the line volt-
age at the meter, I found that during the
evening hours it dropped below 100 volts.
Due to air eonditioners, ranges, and so on,
being turned on by most of the customers
along the line, it was actually overloaded.
Connecticut Light & Power Company ran
a recording meter check and verified the
condition. Steps were taken to correct this,
and the result was worth the effort, not
only to Commander Whitehead but to all
of the customers on the line who had ex-
perienced excessive fuse blowing and poor
operation of equipment without realizing
the cause.
C. F. BArRTON

Taping Old Records

The letter on taping old phono records in
The Tape Guide, December 1962, was in-
teresting to me because I have encountered
the same problem in taping still older ree-
ords, and have a partial solution to it.

What is needed is a variable low-pass
filter, such as the one which appeared in the
March 1954 issue of Aupro (by Basil T.
Barker). The filter affords 18-db-per-octave
attenuation, starting anywhere from 2.5 ke
to 20 ke. This is adequate to handle the
noisiest records. I do not hear any of the
transient distortion that is said to result
from so steep an attenuation slope. Since
records differ with respeet to noise, it is
necessary to audition each record before
taping it. One then adjusts the filter to
give the best compromise between complete
removal of noise anl complete rendition of
the highs. One is bound to lose something,
but the filter makes possible pleasurable re-
produetion at minimum loss.

BoB CONWAY

Long-Life Tapes

Q. I have not yet solved the question as
to which kind of tape should be used for
recordings intended to be permanent. I
seems that mylar has longer life than ace-
tate, but does this imply also that fidelity
is retained longer, and that there is less
brittleness and curling with age? For low
print-through, is it necessary to use the
1.5-mil tape, or are some of the 1-mil tapes
just as good?

A. For long life, mylar (polyester film)
tapes are recommended in order to pre-
serve both the magnetic and physical
properties of the tape. The thicker the
tape, the less the print-through. Thus,
other things being equal, 1.5-mil tape has
less print-through than 1-mil tape. At
least one eompany, 3M, is making low-print
tape of 1-mil thickness, which more or less
compares with econventional 1.5-mil tape
with respeet to print-through. E
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Jacques Loussier Trio: Play Bach, Vol. 4
London Stereo PS 365

After three dises of Bach in swing, it
seemed unlikely that a fourth volume would
cover any unexplored ground, but the latest
set in Monsieur Loussier’s reediting of the
Gesellschaft Edition offers the stimulating
addition of a baroque organ to the piano,
drums and bass of the first three records,
thereby gliving a whole new dimension to the
works undertaken and a quite different aural
perspective. Loussier plays both piano and
organ, and the difference in acoustic quality
between the left and right tracks suggests
that the organ was recorded in a quite differ-
ent surrounding from the other instruments.
The close pickup of the trio emerging from
the left speaker does not blend too success-
fully with the more distant sound of the
organ on the right channel, and I was unable
to arrive at any control setting that produced
a satisfactory perspective. I suspect that the
mixed sound of the mono version is actually
more pleasing than the stereo edition, and I
intend to acquire it with all due speed, for
these are fascinating performances that in-
clude three Choral Preludes: ‘Erbarm’ dich
mein, O Herre Gott, Christ, unser Herr, zum
Jordan kamm and Wachet auf, ruft uns die
Stimme, the Owverture from Cantata No. 28
and the Fantasy and Fugue in G Minor. Lous-
sier’'s conversations with himself on piano
and organ offer an interesting juxtaposition
of the original settings and his swing com-
mentary, and the rhythm backgrounds of
Pierre Michelot, on bass, and Christian Gar-
ros, on drums, are mocdels of bright, alert
playing and impeccable taste.

Dave Brubeck Quartet: Jazz Impressions

of Japan
Columbia Stereo CS 9012

Titles of Brubeck’s latest set of travel recol-
Jections sound varied and suggest great op-
portunity for imaginative flight—Tokyo Traf-
fic, Rising Sun, Zen Is When, Osaka Blues,
Koto Song, etc., but Dave's impressions of
Japan are not only superficial, they are full
of the tinkle, tinkle western orientalisms that
one encounters in movie and television back-
ground musie. There is a growing tendency on
Brubeck’s recordings for him to hog the spot-
light most of the time, affording Paul Des-
mond very few moments for expression, and
Joe Morello, who in the past has contributed
a wide variety of effects with his drumming,
has little more to offer than a cymbal crash
or two for local color. Whatever the musical
shortcomings, the recording is all that one
could ask for, with excellent stereo separation
:and rich, eclear reproduction of Gene Wright's
bass.

Stephen C. Cheng: Flower Drum and
Other Chinese Folk Songs
Monitor Mono MF 420

This is orientalism of a higher order, and
this recording fills a real need in the Ameri-
can record catalog. Although there are several
excellent collections of Chinese classical music
available, there has been a serious lack of
folk song recordings on dises (a few stereo
tapes from Hong Kong can be obtained in
New York’s Chinatown, but are not available
elsewhere), The present recording is a recrea-
tion of a concert given in March, 1964 by the
Society for Asian Music at Asia House in New
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City. It offers songs from all of the
major areas of China and includes lullabies,
drinking songs, work songs and songs of love.

Four instrumental players accompany Mr.
Cheng on a variety of Chinese instruments,
including the san-hsien, sheng, erh-hu, yan-
ch’in, transverse flute, and an assortment of
bells, drums and cymbals. The instrumental
arrangements were made by Mr. Cheng, who
also contributes the album notes. As a per-
former he displays an attractive voice, and
he is inclined to emphasize the melodic,
rather than the dramatic aspects of his
material. The songs are sung in Mandarin,
with the exception of two songs in Cantonese,
and the recording is eclear and close up.
allowing one to follow each syllable.

The Original Cool Jamaican Ska
London Mono L13384

A new dance form, with emphasis on the
up beat, has created a stir in Jamaica, and
according to London Records, it is likely to
jinundate this country in the near future. A
four-page illustrated leaflet accompanies the
present set offering instructions to the
younger and more agile on how to perform
the Ska. This set would appear to be an lp
transfer of a number of Jamaican made sin-
gles, most of them performed by Bobby or
Laurel Aitkin, that varies considerably both
in musical interest and in recording quality.
Tunes like ILaurel Aitkin's Bad Minded
Woman and Bobby Altkin's Devil Woman
offer clever, calypso-like lyries, and the for-
mer features some very attractive trumpet
playing. But a Ska version by Vie Brown’s
Combo of My Old Kentucky Home and Laurel
Aitkin's You Are My Sunshine are simply
dreary.

Yugoslav Hit Parade
Monitor Mono MP 601

Persons who bemoan the present day pau-
city of good pop tunes in the U. S. may be
comforted to learn that things are tough all
over, at least the present disc indicates that
Zagreb has a profusion of talented musicians
who also suffer from a lack of worthwhile
material. The recordings, taped in Yugoslavia
by Jugoton, feature a dozen different singers
with various dance, jazz and radio orchestras.
Tape to disc transfer was accomplished in the
United States, and the finished produet com-
pares favorably with the average domestic
recording, displaying the same echo chamber
and off-mike chorus effects used on American
and Western European pop discs. All of the
songs are sung in Serbo-Croatian. Unlike most
Monitor recordings, no texts are included.

Barbara Dane Sings the Blues
Folkways Mono FA 2471

An able and experienced performer, Barbara
Dane is a strong, emotionally disturbing
singer who can express worry and defeat in
a very real and personal manner. With
meager vocal resources, Miss Dane manages
to make a very substantial impression, largely
because of the great control and restraint
with which she expands her vocal endow-
ments and also because of her fine guitar
playing. There is no shouting, posturing or
apeing of classic blues mannerisms; she has
found a quiet style of her own through which
she can communicate, and she does so in a
direet, musically satisfying way. =
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add tape to your music system,
add recording to a playback
system, add stereo to a mon-
aural system , or make special
effect recordings on these new
monaural or stereo tape trans-
ports with hyperbolic heads —
no old fashioned pressure pads.

MODEL 87 TRANSPORT
with exclusive ""Edit-Eze'’ feature.

Two motors < Two Speeds -
Flexible Head Arrangements -
Tape Lifters « Run-Out Switch
» Counter « Erase-Protek Inter-
fock from $138.00

MODEL 78 TRANSPORT
One Motor = Two Speeds =+
Flexible Head Arrangements =

Single Tape Motion Control
from $85.00

e T P ——

RP83 AMPLIFIER
Matching Record/Playback Pre-
amplifier from $92.50

You can always change or ex-
pand your system with tape
components
MADE BY SKILLED
AMERICAN CRAFTSMEN AT
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9600 Aldrich Ave. So. Minneapolis, Minn. 55420
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DYNACO

introduces THE

stereo recorder for

the connoisseur

$498

If you are one whose stringent
requirements or passion for
perfection has been convinced
of the need to spend at least
$400 for a quality recorder, and
if you have felt that nothing
available to date for less than
$1000 could meet your de-
mands, then give serious consid-
eration to the Dynaco Beocord

2000.

Judge it first on absolute per-
formance—live recording is the
most exacting test for the com-
plete recorder—then luxuriate
in its many exclusive features:

® 3 stereo mixing inputs with slide-
type controls and plug-in multiple
mike conversion

e low impedance transformer cou-
pled mike input

® 8 watt amplifiers for PA use, home
music system, monitor speakers, or
low impedance headphones

® pushbutton selection of echo,
sound-on-sound, and unique syn-
chro monitoring from half the rec-
ord head

® electronically protected fully tran-
sistorized plug-in electronics

® 3 speeds, 3 heads, 100 KC bias,
synchronous drive

Only a comparative evaluation
in use with the finest associated
components will effectively dem-
onstrate the superior perform-
ance and unique flexibility of
this superb instrument.

Write for full specifications and ask your
dealer for a demonstration.

DYNACO INC.

3912 Powelton Avenue,
Philadelphia, Pa.
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(from page 37)

JFD FM ANTENNA,
MODEL LPL-FM10

Most F'M fans are well aware of the
need for an antenna to improve recep-
tion, especially in the case of FM-stereo
broadecasts. The sad fact is that many
people may come to the conclusion that
stereo broadeasts are of poor quality
(technically, that is) when the difficulty
may really be an insufficiency of signal
level. Stereo reception really does require
significantly more signal level than does
mono reception. In fact we were sur-
prised at the amount of improvement we
achieved with JFD LPL-FM10 antenna
over the already good reception we were
getting with the Yagi we replaced.

The JFD LPL-FM10 is a new species
of FM antenna based on the relatively
new log periodie design which has proved
so effective in recent years. In contrast
to previous log periodic designs how-
ever, the LPL-FM series uses full wave-
length “L” dipoles. Thus, instead of the
common “V” dipoles we have observed
in previous designs, we see an array
which resembles a Yagi, except much
bigger. The difference lies in the rather
unique way that the elements are con-
nected.

A full wavelength dipole has a much
higher impedance than a half wavelength
unit, therefore the LPL-F M antennas use
a transmission line transformer to reduce
the impedance to the eustomary 300
ohms. In fact, one of the claimed advan-
tages for the log periodic design is that
it exhibits constant impedancee and gain
characteristices over wide bandwidths,
certainly over the entire ¥'M band.

The LPL-FM10 is the largest of the
log periodic “L” dipole antennas made
by JFD. It consists of 5 active cells and
5 directors. Gain is about 9.5 db and
front-to-back ratio about 25 db. Its
heamwidth is in the area of 40 deg. The
LPL-FM10 measures about 12 ft. long
and a few inches less in width. Weight
is about 9 lb. The dipoles are made of
¥ in. aluminum tubing and the trans-
mission line transformers and feeder
harness are made of solid aluminum rods.
Top suspension crossarm supports per-
mitted us to mount the antenna close to
the rotator. The entire antenna is gold
alodized.

This particular antenna is intended for
far fringe reception of up to 175 miles.
We found that rating somewhat conserv-
ative, although for all practical purposes
it 1s more than sufficient. After all, sta-
tions which are further away are not
usually line of sight. We chose this large
antenna for our own very special appli-
cation, most people who live in the sub-
urbs of a large city would not need as

much gain or directivity.
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Performance

Using a tuner we had tested before
with our Yagi, we were able to receive
6 more stations than we had been able
to receive previously, a gain of about 15
per cent. Even more important, we were
able to receive good stereo signals where
before we had only good mono signals.
In all cases, the stereo signal produced
sound as good as the mono signal did,
certainly the best stereo we have heard
from some stations.

Although it is hard to give exact mea-
surements of reception angle, it certainly
is in the 40-deg. range based on the evi-
dence of the compass indicator of our
rotator.

On the basis of these performance
tests, the LPL-FM10 is the most power-
ful FM antennas we have tested so far.
We would certainly recommend it for
anyone who is experiencing problems in
FM-stereo reception. Of eourse, as we
noted before, the LPL-FM10 may be
much more powerful than most users need
therefore we would suggest investigating
others in this log periodie series by
JFD (LPL-FMS, LPL-FM6, and LPL-
FAL4). Circle 211

ABOUT MUSIC

(from page 14)
4-rpm motor, which will turn the knob
on the Variae. “There’s nothing unique
or original about it,” Stanleigh insists,
“but nodoby seems to have designed any-
thing like it for such a purpose.”

By recording “movements” on tape,
Iye can examine his work with new eyes.
“Now I can program ‘Ring,’ for ex-
ample, and watch it without touching
the Variac. How marvelous!” In addi-
tion, he will be able to dub programs
and exhibit several simultaneously. He
will also be able to edit tape in order to
achieve certain effects.

One of Lye’s schemes is to record the
sound of the sculpture itself, submit it
to speed mutations, and use the final
result to aceompany the sculpture’s
“live” sound.

Unlike most of his seulptor colleagues,
Lye is keenly aware of the “acoustics”
of metals. His work is informed with a
deep knowledge of sound, as well as
form and light. “There is no ineompati-
bility between technology and art,” Lye
maintains. “Forms of motion sculpture
will be of value in both natural and
architeetural environments, in that it
reveals the harmonious relationships be-
tween the natural vibrancy of materials
and the motorized force that drive them.
It reveals, also, that the swaying of
grass, trees, rippling of water, and flight
of a bee are nature’s forms of this same
prineiple.”

Someone described sculpture as
“frozen music.” In his “Tangibles,” Lye
demonstrates that sculpture can sing as
well as move. &
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MATRIXING AMPLIFIER FOR
2-CHANNEL STEREO SIGNALS

(from page 22)

sources might well be placed so that the
resulting pickup in each microphone is
different or that the bass response of the
difference channel be attenuated so the
low frequencies will not tend to cancel.
This is important when there is any se-
rious attempt to increase the “separa-
tion” by the introduction into the right
channel of reversed-phase signals from

k 2(L—kR) 2(R — ki)
+1 2(L—R) 2(R—L)
+1/2 2{L—1/R} 2(R—1/2L)
0 20 2R
-1/2 2(L+1/2R) 2(R+1/2L)
) 2{L+R) 2(R+L)
Table I. Output signals from matrixing circuit

for various values of k.

3 (R—kL) (L-kR)
+1 B+C C—B
+1/2 1/2A+8—1/2C 1/2a+C—1/28
0 A+B A+C
-1/2 3/2A +B=1/2C 3/2A4C+1/28
-1 2A+B+C 2A+B+C

A=SIGNAL COMPONENT COMMON TO BOTH R AND L
B=SIGNAL COMPONENT PRESENT IN R BUT NOT IN L
C=SIGNAL COMPONENT PRESENT IN L BUT NOT IN R
R={A+B)

L=(A+C)

Table 1. Output signals when input signals con-
tain both common and unique components for
various values of k.

the left channel and vice versa. Perhaps
the situation will be