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How to be a hero when you bring home

© 1968,

H.H.Scott,Inc. ;

Scott’s best receiver.

Let your wife think you bought it for her — remark about her great flair
for home decorating. and how beautiful music would enhance it. Don’t
confuse her with technical talk about the Scott 388B’s 3-FET front end or
integrated circuit design — simply point out that her favorite FM
broadcasts will never be spoiled by the electric mixer or the noise from
your shaver. Talk about programs — the 388B’s 1.7 microvolt FM
sensitivity and wideband AM bring in more stations than she’s ever heard
before. And the 7-position input selector lets you record Baby’s first
words, or save money by taping right off the air. And wouldn’t connecting
a mike and electric guitar add a new kick to your parties'

She may think 120 Watts just means louder music. It really means
power enough for extra speakers in the den, the kitchen, and the sewing
room. And, you're just planning ahead for that big new house.

More ? There’s a scratch filter that makes the records you used to
dance to sound new again.

And a special control to cut out that annoying hiss between FM
stations. And a stereo/mono remote speaker switch that lets you have
background music throughout your house.

Save your best convincer for last — the handsome 388B itself. Does
your wonderful wife deserve any less?

If you need more details to convince vourself, send for Scott’s new
1968 catalog.

HISCOT T b S nc By, 808,

Front Panel Controls: Dual bass, treble and loudness con-
trols, balance control, rumble filter, dual microphone inputs,
volume compensation switch, tape monitor, noise filter,
muting control, dual speaker switches, rear panel remote
speaker mono stereo switch, front panel headphone output,
input selector, tuning knob, and tuning meter. Price, $559.95.

Check No. 100 on Reader Service Card
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Art Director Design . . Senior
' ‘ Marketing Director Engineek
Contributing Editors R. KENNETH BAXTER
HERMAN BURSTEIN JOSEPH GIOVANELLI Production Manager In recent years, considerable attention has been
3 drawn to electronically amplified versions of tradi-
LEONARD FELDMAN ALEXANDER ROSNER MARY CLAFFEY tional reed and brass instruments. Of greatest
T i : initial appeal has bcen the “new sounds” made
BERTRAM STANLEIGH STUART TRIFF Subscrlplton Ala"age' possiblegby the electronic additions to conventional

instruments. But perhaps a more significant achieve-
ment to most musicians has been the vast increase

ir})I dynamicf range while maintaining the essential

character of the basic instrument.

FEATURE ARTICI-ES This multiplication of available sound output differs
sharply from normal public address amplification,

since both volume and tonal quality remain solely

Practical Aspects of gnder the control of the player. Sound is predicta-

. . R le and uniform wherever the musician plays.
Audio Noise Reduction 19 Ray M. Do}by Development of the amp!itication system dcmanc!ed
A Custom Home Stereo Installation 24 Michael J. Curry careful laboratory analysis, plus extended subjective
. testing to achieve success. The Varitone* system,
Hello (Equipment) Dolly 28 James P. Holm available exclusively with H. & A. Sclmer and
s N Buescher instruments, is a case in point, and an
ABZ’s of FM R.F. Front Ends 30 Leonard Feldman examinalion of the trumpet systent may prove

More About Negative Feedback, Part 5 32 Norman H. Crowhurst revealing.

1 . B Location of the microphone on the trumpet was
Behind the Scenes—State of the Art the most challenging phase of the design problem.
of Pre-Recorded Tapes 50 Bert Whyte The obvious spot—the bell—was ruled out quickly,

as this would interfere with normal use of various
mutes. The alternative was at some point on the
wall of the trumpet itself. This, in turn, dictated a

microphone type and location that would not change

MUS'C REV'EWS the playing characteristics of the trumpet. Element

choice was relatively easy. and a small. stiff ceramic

microphone that could withstand the high acoustic

pressures and high humidity encountered in the

Classical 44 Edward Tatnall Canby trumpet was chosen. An element with relatively

. . . . low compliance was required so that the intonation

Light Listening 47 Stuart Triff and acoustic resistance of the instrument was un-
Jazz ' 48 Bertram Stanleigh affected i ) i

K After extensive testing, a microphone location near

Tape Reviews 54 Bert Whyte the mouthpiece of the instrument was chosen as

optimum. Tt minimized the problems of standing
waves whose nodal points vary with frequency
within the instrument. The final location repre-

sented a synthesis of both objective and subjective
EQU'PMENT PROFILES testing techniques.
Since much of the characteristic sound of any in-

strument is determined by the relative strength of

2 : overtones, the entire system—from microphone to
Marantzhstereo FM Receiver 34 Eighteen speaker—had to mainl):lin flat overall response to
BSR Automatic “Total Turntable” 40 McDonald 600/M44-E be musically effective. To this end, tape recordings
were made of the trumpet using a calibrated micro-
Jensen Bookshelf Speaker System 42 Model TF-3B phone placed in front of the bell. while simultane-
ous recordings were made with the instrument

microphone.

The recordings were then analyzed with a 1/10-

octave band pass filter, and system response of
AUD'O IN GENERAL the instrument amplifier was adjusted to achieve
the desired trumpet sound. While the fundamental

range of the trumpet extends from 165 to 1175 Hz.,
the amplification system had to cover a much wider

Audioclinic 2 Joseph Giovanelli range. High frequency response was added to main-

What's New in Audio 6 tain the correct harmonic relationship. while low
frequency response was necded to accommodate the

Letters 8 Octan;a}ic“‘ feature which provides output an oc-

: " ] tave below the note being played. Other features

Audlo, Fftc‘ 10 Edward Tatnall‘ Canby included in the Varitone system include controls

Tape Guide 14 Herman Burstein for tremolo, reverberation, and voicing controls for

low, mid, and high frequencies.
The final system. available in 20 and 70 watt ver-

Editor’s Review 16

assifie sions, has met with excellent acceptance among
- Classified 56 h s i 1l : a .
\ Y » ol musicians. It offers a means to play at high volume
S G Advertising Index 58 where needed, without strain and without depen-
b . dence on an outside sound system for amplification.
'LQ o * Electro-Voice has assisted in the development
RN and production of Varitone systems for H. & A.
L Selmer, Elkhart, Indiana. .
AUDIO (title registered U. S. Pat. Off.) is published monthly by North ** Varitone and Octamatic are registered trade-
AL IA'\\/Imerica(r‘ll Pubt;ishing Cos, 1. J. Borowsky, President; Frank Nemeyer,ICJ. G. marks of H. & A. Selmer.
cProud, and Arthur Sitner, Vice Presidents. Subscription rates—U. S. p ; 7 9 9 g
Possessions, Canada, and Mexico, $5.00 for one year; $9.00 for two years; For ’e"""fs of other discussions Ig ”;Is se.;Ie.s’
INSTITUTE OF all other countries, $6.00 per year. Printed in U.S.A. at Philadelphia, Pa. or technical data on any E-V product, write:
HIGH FIDELITY All rights reserved. Entire contents copyrighted 1968 by North American ELECTRO-VOICE, INC., Dept. 683A
MANDEACTUNERS Publishing Co. Second class postage paid at Philadelphia, Pa. 602 Cecil St., Buchanan, Michigan 49107

REGIONAL SALES OFFICES: Sanford L. Cahn, 663 Fifth Ave., New York,
N. Y. 10022; (212) 753-8824. Louis Weber, 5201 N. Harlem Ave., Chicago,

1. 60656: (312) 775-0755. Jay Martin, 9350 Wilshire Blvd., Beverly
Hills, Calif.; (213) 273-1495. o G
REPRESENTATIVE: Warren Birkenhead, Inc., No. 25, 2-chome, Shiba Hama- - mc;
matsu-cho, Minato-ku, Tokyo, Japan.
AUDIO Editoerial and Publishing Offices, 134 N. 13th St., Philadelphia, Pa. 19107 A SUBSIDIARY OF GULTON INDUSTRIES, ING.
Postmaster: Send Form 3579 to the above address.
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Coming ing
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{
1
Audio/FM Test Instruments— i

| A roundup of test instru-
ments used to examine audio,

{ FM and stereo FM equip-
ment.

Electronic Crossover Net-
works Revisited —C. G. Mc- |
Proud discusses how to |
modify his original three- |
channel electronic crossover |
construction project (Audio, i
February 1968) to create a |
two-channel unit. In addi- |
tion, he provides information §
on how to change values of
parts to obtain different
crossover frequencies.

Exotic Loudspeakers—Al Fan-
ning surveys loudspeakers
other than moving-coil types
that are used by some hi-fiers.

Audio Noise Reduction—Ray
Dolby concludes his article
on audio noise reduction by
‘ examining more aspects of
the Dolby professional sys-
tem and by discussing some
practical applications.

EQUIPMENT PROFILES:

Fisher Model 200-T Stereo
FM Receiver

KLH Model Twelve Speaker
System

Plus: Regular monthly de-
partments, music and record
| reviews, and more.

ABOUT THE COVER: The attractive cabinet
shown on the front cover, designed by Jerry
Joseph of Toujay Designs, Inc. for Edward
Greene of Baldwin, L. 1., N. Y., is approxi-
mately eight ft. long by eight ft. high. It was
delivered in five sections, and said to take
less than 30 minutes to be set up perma-
nently. The equipment it houses includes: a
Tandberg tape recorder, AR manual turn-
table, Dyna preamplifier, power amplifier
and tuner, and a pair of Bozak B302A speak-
ers. Also accommodated are 400 LP records
and 300 reels of tape. Note that equipment is
at comfortable operating height.

2

Audiochnie

JOSEPH GIOVANELLI

If you have a problem or question on
audio, write to Mr. Joseph Giovanelli
at AUDIO, 134 North Thirteenth Street,
Philadelphia, Pa. 19107. All letters are
answered. Please enclose a stamped,
self-addressed envelope.

Silicon rectifiers

Q. I am one of the nation’s first life-
time subscribers to Aupio. I think my
membership card is No. 89. I have read
and enjoyed your column for many
years.

I am currently interested in building
oscilloscopes. I have had some success,
but I run into trouble with the high-
voltage supplies. I obtain the high volt-
age by combining the secondaries of a
couple of power transformers in series.
The problem is that in the circuitry,
this high voltage is applied to the fila-
ment windings. These windings are not
insulated for this high voltage. The re-
sult is, after a short time, a breakdown.

I am wondering about the possibility
of using silicon rectifiers in series in-
stead of vacuum tubes as rectifiers, and
thus eliminating the need of the fila-
ment voltage. I get the impression from
my reading that it is possible to handle
higher voltages than individual silicon
rectifiers can withstand by connecting
them in series. I have been strictly a
tube man so far. The only time I tried
to use the silicon rectifiers, they over-
heated; it just did not work. Why, I do
not know.

For instance, I have some silicon rec-
tifiers rated at 750, 500 mA. Could 1
connect three of these somehow to
handle a negative 2,000 volts?

Are there any disadvantages in using
these silicon rectifiers? They are so
small and inexpensive and do not re-
quire filament voltage. It would seem
that no one would want to bother using
tube rectifiers—Rev. Francis J. Jann,
Belfast, N. Y.

A. From your letter I gather that
the insulation between windings of one
or the other of your combined power
transformers is breaking down. What
you can do is simply employ a separate
filament transformer to heat the recti-
fier tubes. Be sure, however, that this
transformer has sufficient insulation
between its windings and its core to
avoid breakdown at the high voltage
used.

You can, of course, employ silicon
diodes. This is the better, easier course
to follow. When series-connecting
them, though, you should take the same

kind of precautions as you would if you
connected capacitors in series to obtain
a higher voltage breakdown rating. You
should shunt high-value resistors across
each diode. This will equalize leakage
currents and prevent one diode in the
string from taking most of the bur-
den. Further, each diode should be
equipped with a shunt capacitor of per-
haps 0.01 yF. This serves to hold down
certain transient peaks which come
along and often cause diodes to fail.
A full-wave rectifier system employing
these techniques is shown in Fig. 1.

From your letter it is not clear what
circuit you are using: bridge, voltage
doubler, etc. Therefore, I can only give
you some general guidelines on how to
make your circuit work in the best pos-
sible manner.

If your circuit employs a full-wave
rectifier from which you obtain 2,000
volts, you will need at least six diodes
in series in each leg of the circuit. I am,
of course, assuming you will be using
the diodes of which you wrote in your
letter, those having a 750-volt PIV rat-
ing. Actually, these six diodes will
handle a peak voltage of 4,500 volts,
dangerously close to the voltage which
may be present in this circuit during
times that the diodes do not conduct.
Further, one or more diodes in the
string may be incapable of handling
their rated peak voltage. Therefore, I
suggest that you use eight diodes in
series on each leg of the full-wave
bridge.

I suspect, though, that you are prob-
ably deriving your high voltage by
means of a positive and negative power

Fig. 1—Full-wave rectifier system.
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supply system, with chassis ground
serving as the midpoint of the two sup-
plies. Because there is little current
drawn from this high voltage supply, I
would assume that you might be using
a half-wave rectifier system for each
power supply. The typical halfwave
rectifier system is shown in Fig. 2. This
circuit shows a supply which will pro-
vide a voltage which is positive with
respect to ground. You would have to
reverse the connections to each diode,
and also reverse the polarity of your
electrolytic filter capacitors if this same
circuit were to be used to give you the

Check No. 3 on Reader Service Card —»
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transportation

Inserithe most critiza, mosi sestive
sartridge in the Ga-rard SL 95, and be
assurad 1will travel the intrizate sonwo-
utions of the groovez easily anc flaw-
lessly. Th2 advanczad. ultra-low mess,
gyroscoricelly gimbal ed toneam sys-
fem has sl three corrcls, to belance it
exactly to the weight of the carridge,
adjust it precisely to the recommzanded
stylus “orce and countte-act the ratural
skating tendency, g-oviding oerfect
wracking, cistortion-fre= reproducion.

The S 95 gives yaur records a per- i
fect ride, toc. The syacaroncus Syachro- s
Lab Motar™ matched kinetica ly zo <he '
oversizec, kaianced -.urntable, gaaran-
tzes ezbsol utely constant speed, Lnmwav-
ering pitck, freedom frem rumbile:
Simplified cueing and fause contrcl, and
the exclusive safety record piatform, pro- .
tact your -ecords botn in manual and |
gutomatic olay, making the SL 95 Auto-
natic Trarscription Turntable thz uiti- b ¢
Nate in pe-formance and depedebility.
Price: S12€.50, less dz3e and cariridge.
Other GaTa-d models as low as $37.50.
For a compl mentary Gomperator Guide
to all modszls, write Gasrard, Dep:. AC-1,
Westbury N.Y. 11590
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get the

NEWS
FREE!

The new Mcintosh 36 page cat-
alog gives you all the details
on the new Mcintosh solid state
equipment. In addition, you’)l re-
ceive absolutly free a complete
up-to-date FM Station Directory.

MC 2505
SOLID STATE POWER AMPLIFIER
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negative portion of the supply voltage.

The complete power supply circuit,
employing both a negative and a posi-
tive full-wave supply, is shown in Fig.
3.

Take into account that while the
voltage under load may be 2,000 volts,
the voltage without load (such as would
be true during times of tube warm-up,
etc.) might be close to 3,000 volts.
Hence, the filter capacitors must be
rated to handle at least a peak voltage
of 3,000 volts (and it is best to provide
a safety factor). Therefore, your filter
capacitors should be rated at 4,000
volts PIV.

I do realize that the oscilloscope tube
will not provide much of a load on your
power supply. It may be, therefore,
that you took this matter into account.
Possibly your power supply will deliver
1,500 volts under load, but will provide
the necessary 2,000 volts or thereabouts
when only lightly loaded by the CRT.

The symbols typically employed to
denote the anode and cathode connec-
tions of a silicon diode are shown in
Fig. 2. These are what you will find in
schematic diagrams. How the particu-
lar diode you plan to use is marked is
anybody’s guess. Because of the lack of
a common standard in this matter,
measure each diode with an ohmmeter.
When the meter is connected to read
the lowest resistance, the positive
meter lead is the plate, or anode, of the
diode. The negative meter lead will be
the cathode connection of the diode. I
can’t impress on you strongly enough
to be sure you know which is the posi-
tive meter lead. I very nearly came to
grief just the other day because I be-

Fig. 2—Half-wave rectifier system.

.0l 0l .01

network

U)o
Anode Cathode

lieved that the common meter lead of
the VOM I was using was negative for
all functions. It wasn’t, and I had to re-
verse the connections to 5 diodes.

If you know how to wire tube recti-
fiers, you can, most of the time at least,
wire up the silicon jobs in the same
way. Naturally, you must watch out
for the peak voltage. If the peak volt-
age in a given circuit is more than can
be withstood by the diodes, more than
one diode can and should be connected
in series, as I described earlier.

In addition to the advantages of no
heater voltage being required, such
diodes also offer the advantage that

ol 01 .01
byt
100k | 100k | 100k |

AL

filter
“*network

100k | 100k | 100k

|To neg.
T—filter
WM network
100k | 100k %
SR
o 0 o

Fig. 3 —Positive and negative full-wave
rectifier system.

they have a lower voltage drop than do
tube rectifiers. Thus, the power regu-
lation of the power supply is better
with these units than it is with tubes.

Like everything else, there are a few
disadvantages. If you replace a tube
rectifier with silicon diodes, the power
supply’s higher voltage may be more
than certain circuit elements can with-
stand. Further, because silicon diodes
have such a low voltage drop, they will,
when connected to low - impedance
sources (such as the 117-volt power
line), draw very high current. Often the
current drawn will be beyond the ca-
pability of the diode. These diodes,
therefore, must be protected by the in-
sertion of a series, current-limiting
resistor. Even with this resistor in-
cluded, the internal resistance of the
power supply will be better than it
would have been if tube rectifiers had
been used. The value of this resistor for
a.c. power line service is usually in the
order of 30 ohms for equipment such
as table radios.

A disadvantage which some people
have encountered results from the di-
ode’s ability to conduct and then switch
to a nonconducting stage extremely
rapidly. While this characteristic
makes diodes fine performers as
switches, this situation can, and often
does result in the production of tran-
sient voltage peaks which will damage
the diodes and/or introduce annoying
buzzing into certain pieces of audio
equipment. The shunt -capacitors
shown in Figs. 1 to 3 are designed to
eliminate these problems.

Though the story of silicon diodes is
too long to tell here, it is my hope that
this information will be sufficiently de-
tailed to enable you to design more
efficient, cooler-running power sup-
plies. A
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When Stanton engineers get together.theydraw theline.

The frequency response curve of the new Stanton 681
Calibration Standard is virtually a straight line from
10-20,000 Hz.

That’s a guarantee.

In addition, channel separation must be 35 dB or
greater at 1,000 Hz. Output must be 0.8 mv/cm/sec mini-
mum.

If @ 681 doesn’t match these specifications when first
tested, it’s meticulously adjusted until it does.

Each 681 includes hand-entered specifications that
verify that your 681 matches the original laboratory stand-
ard in every respect.

Nothing less would meet the needs of the professional
studio engineers who use Stanton cartridges as their ref-

il >
A%

- CACIEZ bEH 2ECOWD

erence to approve test pressings. They must hear exactly
what has been cut into the grooves. No more. No less.
But you don’t have to be a professional to hear the
difference a Stanton 681 Calibration Standard will make.
especially with the “Longhair” brush which provides the
clean grooves so essential for clear reproduction. The im-
provement in performance is immediately audible, even
to the unpracticed ear.
The 681 is completely new, from its slim-line config-
uration to the incredibly low-mass moving sys-
tem. The 681 A with conical stylus is $55.00, the
681EE with elliptical stylus, $60.00.

STaNTon

netics, Inc.. Plainview, L. I., N. Y.
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pretty \
clever...

those
fellows at

Superex

!

CUT AWAY VIEW
of SUPEREX
WOOFER-TWEETER
STEREQ PHONE
MODEL ST-M

First they put a woofer/
tweeter in their stereo head-
phones to provide a full range
of response without distortion.
They also added a complete
crossover network right in the
earpiece . . . for an authentic-
ally fine speaker system in
miniature. Just what the true
stereo buff ordered!

Then they extended their line
in depth for the Hi-Fi enthusi-
ast and for Education, Broad-
cast, Aviation, Marine and
Communications use.

Now, they've developed a
great new model, the ST-PRO-B
. . . just about the last word
in a professional quality head-
phone.

Pretty clever, those fellows at
Superex. All they do is give
you the edge in quality, value
and forward-looking audio en-
gineering. Ask your dealer for
a demonstration.

Write for complete catalog.

SUPEREX ELECTRONICS
1 Radford Place, Yonkers, N.Y.

Check No. 6 on Reader Service Card
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( What's New
| In Audio

Eight-track
cartridge recording

Here’s a real innovation that will
make many 8-track cartridge tape
machine owners very happy—a device
capable of recording on standard 8-
track cartridges from a number of
sources!

Introduced by Sony/Superscope, the
unit, Model TC-8, has inputs for tape
recorder, phono or FM multiplex. To
record, the user tilts the cartridge panel
slightly forward, inserts the cartridge,

and presses the “record” button. Pow-
er is automatically turned on when the
cartridge is inserted. If the cartridge is
inserted improperly, a cartridge-align-
ment indicator lights up and the TC-8
will not operate until it is properly re-
inserted. The unit features an auto-
matic recording control, automatic
shutoff, and an indicator light which
identifies each channel being recorded.
Price is $99.50.
Check No. 10 on Reader Service Card

Pioneer 170-watt receiver

Pioneer’s new SX-1500T AM-FM
stereo receiver features 170 watts total
music power (IHF) with a 4-ohm load;
140 watts total with an 8-ohm load (the
usual speaker impedance). FM sensi-
tivity is 1.7 microvolts, while other FM
specifications are: capture ratio, 1 dB
at 98 MHz; frequency response, 20 to

70 kHz +1 dB, signal-to-noise ratio
(IHF), 65 dB; harmonic distortion, un-
der 0.1%; channel separation, 37 dB at
1 kHz.

The receiver, which includes an FET
front end and integrated circuits in the
i.f. section, has a full complement of
controls and switches. These include
high- and low-frequency filters, loud-
ness contour control, tape monitor
switch, and bass and treble controls for
each channel.

»

Other important features include:
two magnetic phono inputs, tape re-
cording/playback jack, stereo head-
phone jack, automatic stereo indicator
and a signal-strength tuning meter.

Price is $345.00.
Check No. 12 on Reader Service Card

AKG FET Condenser
Microphone System

A new AKG modular condenser mi-
crophone system has been introduced
by North American Philips Company,
its distributor. Built around a new
C-451E preamplifier, which incorpo-
rates field-effect transistors, it has in-
terchangeable pickup capsules: CK-1,
cardioid; CK-2, omnidirectional; CK-6,
switchable from cardioid to omnidirec-
tional to figure-eight; and CK-9, “shot-
gun” attachment.

In addition to being able to be
powered directly from most amplifiers,
a dual a.c. power supply for two micro-
phones is available (Model N-46E), as
well as a battery power supply for a
single microphone. The latter employs
a regular 9-volt battery.

Check No. 14 on Reader Service Card
"‘}

Basic C-451E Microphone System

Dual Power
Supply

AUDIO « JUNE 1968
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Take a close look at the back of the powerful, exciting, Sansui AM/FM Stereo 5000. You'll see the inputs
for 3 pairs of stereo speaker systems that can be played individually or in pairs—engineered quick holding
plugs that eliminate the need for cumbersome clips; selective monitoring for 2 tape decks so that you can
monitor while you record. Even the inputs for phono, tape, and aux. are grouped for easier access and to re-
duce the chance of wires accidentally touching. [J The Model 5000 Receiver features FET FM front end and
4 Integrated Circuits, with a set of specifications that exceed Sansui's unusually high standards — 180 watts
(IHF) music power; 75 watts per channel continuous power; FM tuner sensitivity of 1 BuV (HF); selectivity

greater than 50 db at 95 MHz; stereo separation greater than 35 db; 5 .

ansuie

SANSUI ELECTRONICS CORPORATION ¢ 34-43 56th STREET o WOODSIDE, N.Y. 11377

Sansui Electric Company, Ltd., Tokyo, Japan » Electronic Distributors (Canadal, British Cotlumbia

amplifier flat frequency response from 10 to 50,000 Hz. [J The front of
the Sansui 50002 See it at yourfranchised Sansui dealer. Price $449.95

AUDIO » JUNE 1968 Check No. 7 on Reader Service Card 7



don’t
just stand
there.

do something!
such as:

e cue automatically, precisely

e play all 4 speeds (with contin-
uously variable range from
29 to 86 rpm)

o track Hawlessly at 112 grams

e hoasta 127, 7% lb. platter

Bogen B-62
does it all...and all
for *67.95

And it does it all on its handsome new
oiled walnut tapered base. Says High
Fidelity: “A turntable and arm com-
bination of fine design and high qual-
ity performance ... Well suited for
any high fidelity installation”. See
your dealer or write Bogen for fur-
ther details.

BOGEN

COMMUNICETIONS DIv. @D LEAR SIEGLER, INC.

Paramus, New uersey

Check Mo. 8 on Reader Service Card

Letters

e In the article “ABZ’s of FM,” April
Avupio, there is an error in Table I.
This refers to the various classes of FM
stations as defined by the FCC but it
actually lists the classes of AM stations
in the standard broadcast service.
Section 73.206 of the FCC Rules and
Regulations defines commercial FM
broadcast stations. Basically these are:

Max. Effective Antenna Ht.
Radiated Above Avg.
Class Power Terrain
A 3 kilowatts 300 feet
B 50 kilowatts 500 feet
C 100 kilowatts 2,000 feet

As author Feldman points out, the
antenna height of an FM broadcast sta-
tion has a lot to do with the station’s
range. To correct for this and put all
stations on a competitive basis, as well
as minimize allocation and interference
problems, the FCC engineering stan-
dards provide for equivalent coverage.
When the antenna height is above the
standard specified for the class of sta-
tion, the effective radiated power must
be reduced according to a formula. On
the other hand, no increase of power
over the maximum is permitted if the
antenna is below the standard height.
Average terrain, by definition, is the
average of all elevations between two
and ten miles from the antenna. It is
generally calculated along eight radials
which must include the most promi-
nent topographical features within the
mileage limits.

Since very few antennas are at the
same height, station powers have many
different values. This has led to con-
fusion on the parts of both listeners and
advertisers because some stations pub-
licize their actual licensed rating
whereas others use the maximum ceil-
ing value for that class of station. While
these larger numbers may appear to
make the station seem more powerful,
the simple truth is that all FM stations
operating with maximum facilities have
equivalent coverage.

HaroLD A. DORSCHUG
Hartford, Conn.

e On page 34, Table I of “ABZ’s of
FM” purports to show the class, chan-
nel and power of FM stations. The
table is actually an obsolete version of
that information for AM stations.
Immediately below the table, the first
sentence in the paragraph is incorrect.
It reads: “Power will be determined by

elevation of antenna, since the higher
the elevation of antenna, the greater
the coverage or range of transmission
and reception.” The sentence should
read: “Received field intensity will be
determined . . .’ Height of the trans-
mitting antenna has no effect on trans-
mitter power or effective radiated
power, but only on received field in-
tensity. All other parameters being con-
stant, the higher the antenna, the
greater the field intensity at a given
point.

On page 75, the first complete sen-
tence reads: “As an example, a trans-
mitter having a power of 20 kW will be
received with a signal strength of 1000
microvolts per meter at a distance of
32 miles if its transmitting antenna is
500 feet above sea level.” There are
three misleading points in this sentence
and in the rest of the paragraph.

The figure of 1000 4V /m at 32 miles
has been computed from the chart in
Fig. 1 of FCC Sec. 73.333. Power is de-
fined therein as effective radiated
power, not transmitter power. ERP is
equal to transmitter output power, less
transmission-line loss, times antenna
gain.

For purposes of computing FM field
intensity, antenna height is always spe-
cified in feet above average terrain, and
never above sea level. The two are quite
different, and computing average ter-
rain around an FM transmitter site is
a major task.

Finally, the author has omitted to
mention the fact that Fig. 1 of FCC
Sec. 73.333 shows received field inten-
sity only when the receiving antenna is
30 feet above the ground. The antennas
of many FM listeners are probably
only around 5 feet above the ground.

PauL NormaAN
New York, N. Y.

Here is the author’s reply:

The AM Station Power Classifica-
tions were incorrectly copied as Table
I, as pointed out. With respect to com-
ments on the relationship of power to
elevation height, I did not want to im-
ply that effective radiated power is in
any way related to the height of the
antenna. Mr. Dorschug read me cor-
rectly, as indicated in his third para-
graph.

The comments about ERP and aver-
age terrain are correct, although my
reference to sea level was made only
in illustrating a comparison between
two antenna heights, not to setting a
new standard of average terrain mea-
surement. In the May issue of Aubio,
in a discussion of receiving antennas,
the point is made that elevation of the
receiving antenna has a direct bearing
on received field intensity of signal

strength. LEONARD FELDMAN
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Acoustic Research announces a new speaker system.

AUDIO « JUNE 17968

In 1959, our first advertisement for the AR-3 stated, ‘it has the
most musically natural sound that we were able to create in a
speaker, without compromise.’”’ This judgment was supported by
distinguished writers in both the musical and engineering fields.
Hirsch-Houck Laboratories, for example, agreed that ‘‘the sounds
produced by this speaker are probably more true to the original
program than those of any other commercially manufactured speaker
system we have heard.” For nearly nine years the AR-3 has been

the best speaker we could make.

However, technical development at Acoustic Research, as at many
companies in the high fidelity industry, is a never-ending search for
improvement. After much effort we have found a way to better the
performance of the AR-3. The new speaker system, the AR-3a, has
even less distortion, more uniform dispersion of sound and still
greater power handling capability. The improvement can be heard
readily by most listeners; it has been brought about by the use of
newly designed mid-range and high-frequency units, and a new
crossover network. Only the woofer and the cabinet of the AR-3 are
retained in the new system. The AR-3a is priced from $225 to $250,
depending on cabinet finish, and is covered by AR's standard
five-year speaker guarantee.

Detailed information on conversion of an AR-3 to an AR-3a is available from
ACOUSTIC RESEARCH, INC., 24 Thorndike St., Cambridge, Mass. 02141

Check No. 9 on Reader Service Card
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EDWARD TATNALL CANBY

The Visible LP

NO MATTER WHERE you look these
days, or where you listen, you'll find
audio entangling itself in other nearby
arts, crafts, and sciences. It's what’s
going on everywhere.

Take an item that has been buzzing
around in my head ever since I saw
and heard a demonstration last autumn
(another product of the AES Conven-
tion). It is tentatively called Phonovid
and was developed experimentally (so
they say) by Westinghouse engineers.

The reason Phonovid interested me
was that its visible product and, in fact,
its whole central raison d’étre, is an
LP record. Not a special one, but a
very ordinary, completely standard,
commercially pressable LP. On the
surface (and ignoring the label) you
couldn’t tell it from a couple of bil-
lion others. It comes out of a standard
pressing plant, cut right along with all
the others on standard cutting heads,
off standard recorded tapes. It plays
on the usual good-quality LP playing
equipment, without any special differ-
entiation—ordinary motors, cartridges,
styli. All quite routine.

But what “plays” from this LP rec-
ord, with a bit of extra circuitry hooked
into the system, is pictures. Plus a
sound track, in sync.

Put the record on an ordinary LP
player with this system, lower your
ordinary stylus into the wholly stan-
dard groove, and you get a long, mea-
sured succession of still pictures in
black and white on the face of a TV
set connected to the system. Up to 400
“slides,” to use the nearest conven-
tional terminology, projected neatly
one after another from the LP record
with time to look at each one and listen
to the accompanying sound.

And, of course, you may hook in as
many TV sets as you want, if you need
to. That might be quite a number if,
say, you were a school. Or a school sys-
tem. Or a business with a host of audio-
visual messages to get over to a great
many people. Or a specialized train-
ing course, mass-production type. Or,
maybe, the U. S. Army or something.
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In other words, here is a complete
built-in lecture on an LP record—the
lecture itself, the audible message, plus
really copious quantities of pictures,
each one “frozen” on the screen long
enough to look at, as the sound track
does the describing. Good TV stills,
too. I saw them on multiple rows of
TV viewers down the sides of an audi-
torium. They seemed to me to be just
as clean, just as steady and sharp and
undistorted, as any normal black-
and-white TV images you're likely to
achieve on standard commercial sets,
either broadcast or closed-circuit.

All this off a totally standard LP!

You see how clever the thinking was.
The actual recording system (I'll get
to it) is not really the vital point. The
LP record itself came first, and deter-
mined the parameters. Plus the stan-
dard TV screen. Anyone who knows
TV and cathode-ray technology can
figure out how you might derive pic-
tures from a disc groove. Nothing revo-
lutionary at all. Except, in Phonovid,
the specific choice of working param-
eters. What matters, you see, is the
medium. (Aren’t we supposed to under-
stand, today, that ‘“the medium is the
message”?)

The LP record is one of the simplest,
the cheapest existing vehicle for mass-
scale information that we now have.
And it’s available.

And the same with the associated
TV. Standard stuff. Though TV isn’t
exactly cheap nor inherently simple, it
is also very definitely available. 1t ex-
ists. It is widespread and its presence
is increasing everywhere, and most
especially in the very places—schools,
industrial training centers, sales meet-
ings, etc.—where this Phonovid system
might be most useful.

With standard equipment at either
end, Phonovid is off to a flying start.
All you need is the middle circuitry,
the minimum that can be added to
operate within the standard parameters
at the two ends. That was the experi-
mental project.

Ah, how about all those “limita-
tions”? There are plenty, if you insist
on looking at it that way. But in this
sort of fun-and-games project you start
at the far end and work backwards.

Phonovid is quite unlike, say, CBS’s
new EVR (Electronic Video Record-
ing), which introduces its cannily de-
signed new equipment to meet very
different basic parameters—a maximum
compactness of information content on
a much more demanding scale, re-
corded TV in full motion and in color.
Phonovid’s LP disc contains no TV
motion. No color. Just pictures. And
sound.

As it has worked out, Phonovid pro-
jects slowly. Much too slowly for direct
continuity. It gives you, as the LP rec-
oru plays, a good TV picture every six
seco>nds (though you may hook them
together for longer shots, when de-
sired). And so you see what we have.
This is a system technically related to
the close-spaced moon shots we all saw.
Successive views, each a still picture,
each advanced in “motion” over the
previous one. But those were more rap-
idly projected. At a six-second spacing
even that sort of semi-motion is out of
the question.

Why stills only? To “move” a TV
image you need a very wide bandwidth,
as the videotape people know only too
well. To get TV in motion onto tape
you must resort to all sorts of inher-
ently complex mechanisms providing in
one way or another the high tape-to-
head speed that is essential.

Your LP record has a hopelessly lim-
ited bandwidth from the moving TV
viewpoint. But given a bit of time, you
discover things aren’t so bad. All you
have to do is to scan your picture more
slowly. Much more slowly. And store
up the information as you go along,
until you want to use it. A memory
device.

When each picture is complete, it is
presented on the T'V screen, all at once
(as the eye sees it) . Meanwhile, behind

Fig. 1-The “Phonovid” still-picture/sound system is shown at left, playing a special LP
record on a Garrard automatic turntable. At right is Sony’s magnetic-type video disc,
which records and plays back still pictures in black-and-white and color, as well as sound.
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The cartridge looms large
for a simple reason:

It is the point of contact between the entire hi-fi system and the recording. What happens at the tip of
its tiny stylus determines what will happen in all those big and impressive components that are so obvious
to the eye and, in the aggregate, so apparent to the pocketbook. Worldwide, experts and critics have
hailed the discovery of Trackability as the definitive measurement of cartridge performance. When
evaluated against this measurement, the superb Shure V-15 Type II Super Track stands alone.
Shure Brothers, Inc., 222 Hartrey Ave., Evanston, Illinois 60204

The analog-computer-designed Shure V-15 Type 1l Super-Trackability cartridge maintains contact between the stylus
and record groove at tracking torces from 3; to 1% grams throughout and beyond the audible spectrum (20-25,000
Hz). Independent critics say it will make all of your records, stereo and mono, sound better and last longer.
Tracks 18 cm/sec. and up at 400 Hz; tracks 26 cm/sec. and up at 5,000 Hz; tracks 18 cm/sec. and up at 10,000 Hz.
This minimum trackability is well above the thecretical limits of cutting velocities found in quality records. $67.50.

©® 1968 Shure Brothers, Inc.



the electronic scene, another picture is
being slowly drawn by the scanning
beam, actuated by the record groove.
Takes that full six seconds to do it.

How do you store up picture info?
Via one of those tricky memory-type
storage tubes. Phonovid uses two tubes,
one to collect the slow playback info
and the other to accept the complete
fast-scanned image when the first tube
is ready. There’s a slight degradation,
I gather, as this transfer system oper-
ates. But it isn’t of serious proportions.
“No problem,” the engineers said at the
demo. And that’s the way it looked to
me. Surprisingly clear, steady pictures.
Sharp enough to read print and dia-
grams of considerable complexity. Af-
ter all, how sharp is normal commercial
TV? Not very.

Let me be slightly more specific, as
per the notes I took at the time. The

onds maximum, of course.) A very odd
effect! You can stop anywhere and
hold.

The sound track, of course, reacts
exactly as on a normal LP record. The
voice stops, then starts in the middle
of a word. But the picture “hangs over.”

Now the big one—how about me-
chanical distortions due to the record
and stylus? What do you see when
there is LP surface noise? Hiss, pops,
cracks, clicks? And, even worse, what
about wows, warps, ripples, off-center
grooving? There really ought to be un-
bearable degradation, yes? All sorts of
snow, flashings, picture distortions, all
the horrid TV “static” effects? An LP
record, strictly mass produced, isn’t
that “clean.” And, remember, no spe-
cial treatment.

These engineers were clever, I tell
you. They had this figured out from

B o o =]

“The whole thing [video disc] plays
as long as a normal LP plays.”

basic nominal bandwidth for the pic-
ture is, if my handwriting is correct,
10 kHz, operating via a reconstituted
side band, laid out from 5 kHz up-
wards on the LP record. The sound
track uses the lower portion of the
spectrum. Not exactly hi-fi sound—
but I found it a lot better than the
usuval dreadful sound track we hear via
normal 16-mm sound film. Actually
(my notes say), the system goes a bit
wider in practice, up as high as 1814
kHz, giving a maximum bandwidth for
the picture of some 13-plus kHz. That
little extra probably helps. Given that
much bandwidth, and the standard LP
playing speed and playback equipment,
you can come up with a good picture
at the six-second rate.

The whole thing plays as long as a
normal LP plays—which is a long time.
Maximum is, perhaps, 30 minutes a
side.

Now — for some urgent questions.
You've already been asking them, I am
sure.

What happens when you take the
phono stylus out of the groove in mid-
play? Really zany! The last picture just
stays on the screen. Sits there, unmov-
ing, unfading.

When you put your stylus back in
the groove, things start going again,
though there may briefly be a split
image, half of one picture and half of
another. (Not more than the six sec-
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the word go. They thought ahead, and
solved the problem. Now how about
you closing your eyes right here and
taking a long, long minute to do the
same in your head, decisively, in one
major more. Got it?

So ingenious. Frequency modula-
tion. An FM signal on the disc, con-
taining the picture info.

There are minor distortion effects,
to be sure. But not as you might have
expected. Some wobbly lines. And
brightness may vary across the picture
in extreme cases. But it takes a large
amount of plain, blatant record wow to
produce any serious distortion at all.
Surface imperfections do not play back
as they would in a straight “pitch for
pitch” recording. FM treats them as
static. Indeed, the system is quite as-
tonishingly efficient, I'd say. It seems
almost immune to distortion. The rec-
ord plays its pictures as smooth as silk.
And that is a very big favorable factor
in potential mass-produced cheapness.
No special treatment needed.

Why use disc at all—why not tape?
Aha—there we go. Back to the first
premise. Tape is too limited in the
sense of a mass-produced and widely-
distributed medium. Tape, too, is clum-
sier and less convenient in a dozen
crucial ways. All the old factors oper-
ate, those that have kept the disc alive
and supreme all these years, in spite
of tape.

But wouldn’t tape produce a better
picture? It could — of course. Given
changed parameters. But since via the
frequency-modulated Phonovid sys-
tem most of the mechanical disc crudi-
ties are by-passed in the reproduction,
the engineers say that within desirable
parameters the LP record has no trou-
ble equalling tape quality.

Finally, how about those over-all lim-
itations Motion is out as we know, and
not even considered in Phonovid. But
what of color? Color would be enor-
mously helpful, in the very places
where Phonovid might be most useful.
Projected slides and film strips, after
all, do provide color as well as black
and white.

Well, lots of things might be useful.
Like optical sharpness equal to that of
an optically projected picture. TV
doesn’t have it, in any shape.

You can’t have everything. No sys-
tem does. Better sound might be nice,
but the Phonovid sound is already su-
perior to most 16-mm sound, and it is
easily intelligible on speech, OK for
background accompanying music, too.
Stereo, in this situation, would be a
frill but not an important factor.

As for color, it might be managed
(the engineers suggested) by two chan-
nels of info; but they had not gone into
this possibility. Cross talk on the stereo
disc would present serious problems,
they said, for one thing .

T'll have to admit that the lack of
color does seem to me the only really
vital limitation in the Phonovid set-up.
Here’s where Sony’s “magnetic” disc
pulls ahead. The record-shaped video
disc announced by Sony back in ’66 was
reported to play color still pictures on
TV. In addition, the video disc can be
recorded upon. This video concept re-
quires an altogether different disc and
playback/record machine, unlike the
Phonovid, which in the photo here is
shown using a Garrard automatic turn-
table.

Then there are video tape recorders.
Why settle for “stills” when you can
have motion pictures, in color or black
and white? It’s just that these devices
require, like the Sony video disc, a new
basic machine, compared to the fami-
liar record turntable and LP record. So
let’s wait and see if this particular
project ever gets out of the labs and
onto the turntable. I myself think that
Phonovid has something, even in face
of all the complex competition in the
picture world due to its mass-produced
simplicity, plus the fact that I've al-
ready got a record turntable, am partial
to using the medium of record discs,
and own a TV set. A
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If saving money sounds “in” to you,
you ocought to hear
the sounds of University.

4

Yigh gual tv, fair price. That's wha* makes University th= *'in" line. If the quality is no good...why
even bzther about the a-ice, r ghi? Right! But if the g_ality is citstanding, #cu d' ycu like to
save & little roola £0? Ther vou owe it to yoursel” aixd wour pocketdbco< to check out
Univarsity speakers Heres Faw tc do it the hard way:
Take any one of Unive-s ty s many speaker sys-eres. < 2>=mple, try the luxuricus Sorrento
or the classic-stylad Mediterranean. Agk your cealer —o play either one aleng sice ansather
speakar listed at th2 s=me price. Next, comgere La've-sity's guality with alittle h gher
priced speaker. Ther ry <til a highe- priced speaker. Your ears wilk te | you to
s-op camparing, 3nd your eyes will teliycu t-e kargain you got.
if you g3 elcng w th the idea that sas ng money is “'in", ever with hi-f equip-
ment, yoU'll b2 amazad at how sensa  ena Univers ty speakess really do
sounc, do lar-w~ise and sound w se
\Vhile ycu're at it, check out _niversity s one aad any Stud ¢ Pro-120
Soid-3:ate FmM /Stereo Recetve~. ~he specs arssc unaze ievably good,
B we haz themr certified 072n nzependent testing lab. They meet or
y Ezat any of the top-of-che lire r=ceivers of t-e Big E, at a most
aziractive middle-of--he-lime p—ce!
Now you know wny ULmiversity is the “'in” ire. Zheck it
ot It's a gocd ~ay t= cazh in.

() uraversiTy soun

) ez Rend - Oklahora (ity Oklahzma 73126

UNIVERSITY saving money never scunded better
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Tape Guide

HERMAN BURSTEIN

If you have a problem or question on

tape recording write to Mr. Herman

Burstein at AUDIO, 134 North Thir-

teenth Street, Philadelphia, Pa. 19107.

Please enclose a stamped, self-

addressed envelope. All letters are
answered.

Compatibility of equalization
curves

Q. The European CCIR curve for 19
cem/sec (7.5 ips) now sets the standard
playback turnover at 70 microseconds.
But one cannot tell how many and how
far the manufacturers in Europe have
abided by this norm or the DIN norm,
which was 70 ys before the new CCIR
norm was set. Before I came to live in
Europe I used to curse the North
American way of formulating norms
left and right, to eventually trv some
other system, while the Europeans
seemed to be so fortunate in having a
body with enough authority to enforce
standards. Well, it seems that chaos is
here (Europe) as well. Added to the
various CCIR and DIN norms, all
European tape recorders usually in-
clude NAB playback; the result is that
they often use NAB for recording as
well —Andre Thiverge, Geneve, Suisse.

A. The fact that the CCIR curve now
has a turnover of 70 ys, compared
with 50 us for the NAB (and RIAA)
tape playback characteristics, indicates
that the difference between the two
characteristics is close to insignificant.
The maximum difference between the
two is not quite 3 dB. When one takes
into account the departures from flat
response deliberately introduced by
engineers and others in recording, the
departures from flat response of repro-
ducing equipment, and the tolerances
of the nominal playback curves, a
difference of under 3 dB between two
equalization charactetistics approaches
insignificance.

Interpreting specifications

Q. In the Abajian-Jones article in the
October 1964 issue of AUDIO on build-
ing a tape amplifier, the authors state
that the signal-to-noise ratio is 52 dB;
that total harmonic distortion is about
1% when a signal of 1,000 Hz is re-
corded at the 0 VU level; and that IM
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distortion is then about 7%. I would
greatly appreciate your remarks on
these specifications with regard to how
they compare with those of high-qual-
ity professional equipment.— A. J.
Steen, Los Angles, Cal.

A. I presume that for S/N measure-
ment that Abajian-Jones are using 1%,
harmonic distortion, corresponding to
0 VU in recording, as their reference
level. In this case the specifications for
their amplifier are excellent, compar-
able with top professional equipment.
If the S/N ratio is 52 dB at 1%, distor-
tion, it is about 6 to 8 dB higher at 3%,
distortion, which is a frequently speci-
fied reference level for high-quality
machines. Thus the amplifier has an
S/N ratio of about 58-60 dB, which
puts it in a rather rare class.

Don’t let the 79, IM distortion at
0 VU disturb you. This is quite normal
when the tape deck and the tape get
into the act. Because of the high IM
figures, very little is publicly said about
tape recorders’ IM distortion. Only
harmonic distortion is mentioned, and
manufacturers don’t even like to say
too much about it. At the same time,
keep in mind that most of the time you
are recording well below 0 VU, and
there is an appreciable drop below 39,
harmonic and 7% IM distortion at re-
duced level.

Ssssssshhh

Q. My new *** tape recorder has an
annoying noise, best described as
ssssssssssshhhhh, when in the playback
mode. The noise is controllable bv the
machine’s volume control, and can be
almost eliminated by turning the treble
control of my audio amplifier all the
way down. The noise is of the same
magnitude on each channel, and oc-
curs whether or not the tape transport
is in motion. If I remove all inputs from
the tape recorder, the noise remains.
The noise ceases when I disconnect the
recorder’s output cables from my audio
amplifier. The noise comes through on
quiet passages of prerecorded tapes.
With no program material and with the
tape machine’s volume control at max-
tmum, it's eggs frying at their worst. I
have an older tape machine that dis-
plays less noise, but also does not have
as good high frequency response as the
new one. I recall several instances in
your column where you told your
readers that the *** tape recorder is
known for its poor signal-to-noise ratio.
Is my machine one of those?—Fred J.
Petzinger, Jr., Portsmouth, Va.

A. Your tape recorder is not one of
those I had in mind when referring to

a poor signal-to-noise ratio. Inasmuch
as your new unit has a more ambitious
treble response than the old one, some-
what more hiss is to be expected from
the new one. In the absence of my hav-
ing direct access to your new machine,
or of your supplying S/N measure-
ments, it is difficult to say whether you
are getting excessive hiss. The answer
depends partly on how loud you play
your tapes; that is, on how far you ad-
vance the gain control of your audio
amplifier. If you play at quite a loud
level, it is normal to hear some hiss
from the tape playback amplifier.

If hiss is indeed excessive, the cause
might lie in noisy components in the
first stage. Or it might lie in improper
playback equalization. Do prerecorded
tapes have an overbright sound If so,
this suggests faulty playback equaliza-
tion——not enough treble cut.

Another question: Do you get exces-
sive hiss at all tape speeds? Or only at
lower speeds, such as 3.75 and 1.875
ips? At lower speeds, playback equali-
zation involves less bass boost—that is,
less treble cut—than at 7.5 ips. There-
fore more hiss will be apparent from
the electronics at the lower speeds.

Semantics

Q. Does a tape deck only play tapes?
Or can you record with one? Would I
be better off to get an all-purpose tape
recorder?—Russell E. Webb, APO San
Francisco, Cal.

A. The term tape deck is usually un-
derstood to signify a tape transport
plus preamplifier electronics for play-
back and recording. If the electronics
are confined to playback, the unit is
called a playback deck. If there are no
electronics, the unit is called a tape
transport. A tape deck does not include
power amplifiers and speakers; a unit
that includes these items is called an
integrated tape recorder. However, the
terms tape deck and tape recorder are
often used interchangeably; and the
term tape recorder also is often used to
designate an integrated machine. Thus
there is, unfortunately, some confusion
about the meaning of terms.

By an all-purpose tape recorder I
assume you mean one with its own
power amplifier(s) and speaker(s).
This, as I have said, is also called an
integrated machine. It can be advan-
tageous if you want portability. For ex-
ample, you might want to record some-
thing away from the rest of your audio
system, and you might want to listen to
the playback at the recording site to
make sure you have what you want on
the tape. A
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Have we got a Sony for you!

Scrape Flutter Filter. Special precision idler mech- Non-Magnetizing Heads. Head magnetiza-

anism located between erase and record/playback tion buildup—the most common cause of

heads eliminates tape modulation distortion. This tape hiss—has been eliminated by an exclu-

feature formerly found only on professional studio sive Sony circuit which prevents any tran-

equipment! sient surge of bias current to the heads !
Vibration-Free Motor. An important new Sany Three Speeds. 7', 3% and 17 ips!

development utilizing *‘floating’’ shack
absorber action to completely isolate any
motor vibration from the tape mechanism.

Ultra High Frequency Bias. The
very first popular-priced deck to
achieve true high fidelity re-
sponse at 33 ips. Additional
features include: Four-track
Stereophonic and Monophonic
recording and playback. Seven-
inch reel capacity. Stereo Head-
phone Jack. Automatic Sentinel
Shut-off. Two VU Meters. Pause
Contral. Four-digit Tape Counter.
Record Interlock. Vertical or Hori-
zontal Operation. And more!

Instant Tape Threading. Exclu-
sive Sony Retractomatic pinch
rollers permit simple one-hand
tape threading. An automatic
tape lifter protects heads from
wear during fast forward and
reverse!

Sound-on-Sound. Individual
push-button selection of both
channels enables interchannel
transfer for sound-on-sound,
sound-with-sound, and other spe-
cial effects recording!

Sony Model 255. Priced under
$179.50. For your free copy of our
latest tape recorder catalog,
please write to Mr. Phillips, Sony/
Superscope, Inc., 8142 Vineland
Avenue, Sun Valley, California
91352.

SUPERSCOPE _|

You never heard it so good.

Check No. 15 on Reader Service Card
AUDIO - JUNE 1968 15



EDITOR™S
REVIEW

Hi-Fi and Liberalization

The political upheaval in Czechoslovakia coin-
cides with an interesting event announced re-
cently: the country’s first international exhibition
of stereo equipment, “Hi Fi Expo Praha 68.”

The exhibition will feature FM stereo receivers,
tape recorders, pickups, and other equipment of
both Czechoslovak and foreign make. According
to program information, there will be lectures by
leading technical specialists and industrial de-
signers, public listener comparison tests, a techni-
cal and advisory service for visitors, and even a
corner for women. Interest in high-fidelity sound
is increasing in Czechoslovakia, as indicated by
the formation this year of a Czechoslovak Hi-Fi
Club, an independent organization that now num-
bers over 7000 music and high-fidelity enthusiasts.

All-Channel Radio Bill Introduced

A bill (H.R. 16523) that requires all radios to
be capable of FM reception was introduced to
Congress recently by Rep. Alvin O’Konski (R.,
Wisc.) . This radio version of TV’s all-channel law
(television receivers must be equipped to receive
both VHF and UHF broadcasts) would compel
manufacturers to include both AM and FM tuners
in their equipment if the bill passes.

Aupbio does not support this special-interest bill.
It would penalize the consumer who may not wish
to purchase (or may not be able to afford) two-in-
one radios. Further, FM radio is exhibiting a rapid
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natural growth without the assistance proposed
by Rep. O’Konski (who, it is reported, is the owner
of a TV station and a former owner of FM radio
stations).

The Return of Carl LaFong

Record World, a music and record trade publica-
tion, has introduced a new weekly feature, “Notes
From Underground,” bylined by Carl LaFong.
The column will be devoted to FM music stations
that “have become a potent force in broadcasting
pop music.” Carl LaFong, as some readers might
recall, was a pseudonym used by comedian W. C.
Fields. Identity of the “new” Mr. LaFong was
not revealed.

Newport Jazz Festival

Jazz buffs note: July 4 through July 7 are the
dates set for the 1968 Newport Jazz Festival. This
year marks the 15th anniversary of the famous
Rhode Island event. Among the artists scheduled
to appear are Ray Charles and Dionne Warwick.

I Hear Music

According to Graphic Communications Weekly,
an engineer servicing a Vario-Klischograph elec-
tronic scanner turned in a rather strange service
report. It seems that an engraving head on the
machine was producing music from a local radio
station. In the black-and-white position, two sta-
tions were mixed, and in the engraving-test-cut
position one station was heard with clarity.
Grounding the shield of the amplifier cabinet elim-
inated the trouble. Reading about it brought back
memories of picking up broadcast music from a
G.E. variable reluctance cartridge many years ago,
as well as a more recent problem where a nearby,
powerful FM stereo station’s broadcasts were re-
ceived whenever volume was raised to a normal
listening level, whatever the function selected. The
final solution to the latter difficulty was to move

out of the area. A.P.S.
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The X factor in the new Pickering X V-15.

The X in the new Pickering XV-15 stands for the
numerical solution for correct “Engineered Appli-
cation.” We call it the Dynamic Coupling Factor
(DCF).*"

DCF is an index of maximum stylus performance
when a cartridge is related to a particular type of
playback equipment. This resultant number is de-
rived from a Dimensional Analysis of all the param-
eters involved.

For an ordinary record changer, the DCF is 100.
For a transcription quality tonearm the DCF is 400.
Like other complex engineering problems, such as

the egg, the end result can be presented quite simply.
So can the superior performance of the XV-15 series.
Its linear response assures 100% music power at all
frequencies.

Lab measurements aside, this means all your favor-
ite records, not just test records, will sound much
cleaner and more open than ever before.

All five DCF-rated XV-15 models include the pat-
ented V-Guard stylus assembly and the Dustamatic
brush.

For free literature, write to Pickering & Co., Plain-
view, L.I,, N.Y.

SM Dynamic Coupling Factor and DCF are service marks of Pickering & Co.
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We are proud that Sherwood FM tuners were
selected because of their low distortion by
America’s foremost heart-transplant pioneers
to receive telemetered EKG data in their crit-
ical research programs.

Hirsch-Houck Laboratories evaluates the 0.15%
distortion Sherwood tuner shown above as
follows: “The tuner has a usable sensitivity of
1.8 microvolts, with an ultimate distortion
level of -48 db. This is just about as low as
we have ever measured on an FM tuner,...”*

The S-3300 features our unique Synchro-
Phase FM Limiter and Detector with micro-
circuitry, field-effect transistors, a stereo
noise filter (which does not affect frequency
response), and of course, only 0.15% distor-
tion at 100% modulation. Less case - $197.50

* Electronic World, Oct., 1967

Amplifiers and speaker systems

best suited for low-distortion tuners!

Sherwood offers three low-distortion ampli-
fiers precisely suited for your needs—led by
the Model S-9000a with 160 watts music
power (at 8 ohms). The 140-watt S-9900a and
the 80-watt S-9500b feature main and/or re-
mote stereo speaker switching and separate
terminals for monophonic center channel or
extension speakers. All feature 0.1% distor-
tion at normal listening levels. Prices from
$189.50 to $309.50.

Our acoustic-suspension loudspeaker systems
were designed to reproduce music with min-
imum distortion and coloration. Y ou can hear
the difference low distortion makes. Hear
Sherwood’s low-distortion Tanglewood, Ra-
vinia, Berkshire, and Newport at your dealer—
then take a pair home for a no-obligation
trial. Prices from $84.50 to $219.50.

SHERWOOD ELECTRONIC LABORATORIES, INC.
4300 North California Avenue, Chicago, Illinois 60618

Write dept. A-6

Check No. 18 on Reader Service Card
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Audio Noise Reduction:
Some Practical Aspects

RAY M. DOLBY

Part I: Operating principles and details
of a professional noise-reduction system

A NEW GENERAL-PURPOSE, profes-
sional audio noise-reduction system
(Dolby Laboratories model A301)
was discussed last year in AubIio
Magazine.! The design philosophy
of the system was subsequently pre-
sented in a technical paper.? In-
tended as a continuation of this
discussion from a more practical
point of view, the present article will
examine the device itself and con-
sider various operational aspects,
especially in relation to magnetic
tape recording.

The purpose of the noise-reduc-
tion system is to reduce noises—hiss,
print-through, hum, as examples—
that normally arise in the tape re-
cording and playback process.

Beyond a certain point in the care
taken in designing, maintaining, and
operating recording equipment, any
gains in signal-to-noise ratio unfor-
tunately become increasingly diffi-
cult. Such gains may be difficult not
only because of limitations imposed
by the physics of the matter, but be-
cause of expense or general imprac-
ticability. A 10 dB reduction in tape
hiss, for example, can in theory be
obtained by the use of tracks ten
times as wide. Or any desired reduc-
tion of print-through can be had at
the inconvenience and expense of
interleaving the layers of the record-
ing tape with a suitable shielding
material.

Clearly it is a matter of great
practical significance to have a
method of side-stepping these diffi-
culties, which is the intention of the
A301 system to be described.

Before going into the details of
operation, it is necessary to appre-
ciate how the system is connected
into the recording chain. Referring
to Fig. 1, the signal is first treated by
the recording-processor half of the
noise-reduction system before being
recorded on tape. During playback,
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the signal is fed through the other
half of the system, where it is re-
stored to normal; at the same time,
hiss is reduced by 10 to 15 dB (de-
pending on the frequency), and hum,
rumble, and print-through are re-
duced by 10 dB.

In general terms, the noise-reduc-
tion system must operate around or
enclose the noise-producing element
of the chain. Therefore, a require-
ment for use of the system is that
the signal must be available for pre-
processing before being fed into the
noisy element and for post-process-
ing after it emerges.

It should be appreciated that the
system is not capable of separating
the noise from the signal in the nor-
mal sense. All it does is pre- and
post-process the signal in such a way
that the signal effectively becomes
less susceptible to the addition of
noises. Pre-emphasis and de-empha-
sis and, in a somewhat different way,
frequency modulation and demodu-
lation are further instances of com-
plementary pre- and post-processing
systems which improve noise im-
munity.

In professional audio there are
many ways in which a noise-reduc-
tion facility can be utilized, but a
notable application is in the making
of master tapes for high-quality
phonograph records. When the orig-
inal signal is put on tape in proc-
essed form it is protected from the
usual sources of noise encountered
in recording, dubbing, storage, and
final playback. In this connection,
hiss and hum are the most common
noises, but print-through is undoubt-
edly the most serious flaw when it
does occur.

Principles of operation

The A301 system may be thought
of from two points of view. First, it

is a compression-and-expansion sys-
tem operating in four frequency
bands. Second, it is an automatic,
signal-operated equalizer which con-
tinuously controls the recording and
playback equalization characteris-
tics in such a way as to improve the
overall signal-to-noise ratio. From
both views, the A301 is a three-di-
mensional signal processing system
with an overall gain of unity, but
with intermediate transmission prop-
erties which are functions of ampli-
tude, frequency, and time.

Viewing the device as a compress-
or-expander, the main feature which
distinguishes the system from previ-
ous ones along similar lines is that
the signal as a whole does not pass
through any variable-gain elements.
Referring to Fig. 2, high-level signals
pass straight through the direct path
of the system (amplifiers only).
Thus, they are not altered in any
way whatever. By this means, the
usual distortions and tracking trou-
bles of compressor-expanders are
avoided.

Low-level signals, which are of rel-
evance for noise-reduction purposes,
are handled in a side chain (differ-
ential network) comprising four
band-splitting filters and low-level
compressors. Whenever the signal
amplitude is low in any band, the
output from the compressor is large
in comparison with the same com-
ponent in the main path. The addi-
tion of the differential component
to the straight-through component
thereby results in a boosted output
signal. The situation at high levels
is that the differential component is
compressed  substantially; being
small in comparison with the main
signal, its contribution is negligible.

A complementary operation is
performed during playback, with the
differential component in this case
being subtracted from the main sig-
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nal. Since the gain of the playback
unit is decreased at low levels, the
desired noise-reduction effect is
achieved.

An important aspect of the system
is that identical differential networks
are used in both the recording and
playback modes. Inspection of Fig.
2 shows that, basically, an extra
component is added and then it is
subtracted; what is left must be the
original signal. Insofar as correct res-
toration of the signal is concerned,
the networks can have almost any
characteristics whatever, with the
proviso that they are the same.

A feature of the process, it should
be noted, is that no pilot signals are
used in controlling the playback op-
eration. In effect, the signal is :its

Fig. 1-Use of the Dolby noise-reduction

system in one channel of the audio chain,

The signal is processed before recording

and after playback; noise is reduced and

processing operations cancel out, restoring
the signal to normal.

S

L 3 - E
Processor Processor :T
Recording! | Playback ' i

Mode Mode |

I— NOISE

REDUCTION

SYSTEM

STUDIO FACILITIES — ‘

Gain Control ]
Mixing

Equalization J
Filtering
Limiting
Reverberation

ouT
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own pilot. The playback processor
contains full information on the
principle by which the recording
unit operated; this information, to-
gether with the processed signal it-
self, is sufficient for the playback
half to recreate the original signal.

The transfer characteristics of the
two processor units are shown in
Fig. 3. When the differential com-
ponent, Fig. 3C, is added on a deci-
bel (dB) basis to the input signal,
the recording characteristic in Fig.
3A results. It can be seen that at very
low levels the input signal is ampli-
fied, whereas at high levels the trans-
fer characteristic essentially rejoins
the input signal line. The ifiverse
(playback) characteristic, shown in
Fig. 3B, is formed by subtracting
the differential component from the
input signal. The result is reduced
gain at low levels (noise reduction)
and nominally unchanged gain at
high levels.

A noise-reduction system with
transfer characteristics as described
above, but with only one full-fre-
quency compressor band, would
have good characteristics with re-
gard to distortion, tracking ability,
and so on, but it would suffer from
poor noise-reduction properties. Full
noise reduction would be obtained
only at low signal levels, while at
high levels the noise would have its
usual value. Moreover, “swishing”
and “breathing” would be produced
under dynamic conditions, a familiar
behavior of limiter and compressor
circuits in general.

There is a fairly widespread mis-
conception of the reason for noise-
modulation effects; they are usually
attributed to excessive recovery time
in the limiter or compressor control
circuitry. In fact, such behavior is
evident even when extremely short
recovery times are used. A steady-
state phenomenon, the effect arises
because of the inability of the signal
—which usually occupies the mid-
frequency portion of the spectrum—
to mask low- and high-frequency
noises adequately.

Fortunately, the masking effect
makes it difficult or impossible for
the ear to perceive noise in the same
frequency range as the signal. By
exploiting this naturally occurring
noise reduction and suitably fitting
compression and expansion noise re-

Differential
= Network

A Recording
Processor
L]

B
Input Qutput
:p Adder
Differential e
- Network A
Playback
Processor
B
Input QOutput
Subtractor <

duction to it, it is feasible to provide
for all normally encountered even-
tualities of signal and noise and to
produce an overall reduction of per-
ceivable noise.

The process of joining real noise
reduction to apparent noise reduc-
tion must take into account the di-
minishing efficiency of the masking
effect with increasing separation of
the noise and signal frequencies. To
this end, it is necessary to handle the
audio spectrum in several indepen-
dent frequency bands. Figure 2
shows the arrangement used in the
A301 system, in which four bands
are employed.

‘The bands are divided as follows:
band 1, 80 Hz low-pass; band 2, 80
Hz-3 kHz band-pass; band 3, 3 kHz
high-pass; band 4, 9 kHz high-pass.
Conventional 12 dB/octave filters
are used for bands 1, 3, and 4, while
band 2 is designed to have a fre-
quency and phase response which is
complementary to that of the other
bands.

In the recording mode, the out-
puts of all the bands are combined
with the signal in the main path in
proportions which result in a uni-
form low-level 10-dB boost up to
about 5 kHz. Above 5 kHz, the boost
rises smoothly to 15 dB at 15 kHz
and then levels out. The amount of
noise reduction follows the same pat-
tern, since the frequency response in
the playback processor is comple-
mentary to that in the recording
processor.

For fairly low-level program ma-
terial, the full amount of noise reduc-
tion is obtained in all bands. But
with increasing level, the noise re-
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Fig. 2 — Basic block
diagram of Dolby
system. During re-

Filter Linear II‘,‘O”'
Band | Limiter }—sf -'N2"
4 4 Limiter
4
Filter Linear Non -

Band || Limiter - Linear
3 3 Llrr:l;ter |

cording, a differen-
tial network adds a
low-level signal to
the straight-through
signal. In playback,
! the low-leve! com-
Adder p—e—e ponent is subtract-
B ed. The difierential
network (right) con-
sists of four band-
splitting filters and
low-level compres-

Filter Linear Non-
Band e Limiter }—ei Linear ¢
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: . Non
Filter Linear
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Band f—e{ Limiter peed Limiter
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duction in band 2 decreases progres-
sively, whereby the masking effect
then assumes contrul of mid-fre-
quency noise perceptibility. Noise
reduction under sgnal conditions
thereforc wrises most of the time
from jow-level pre-emphasis, fol-

lowed by complemeiiary d-emphz. -

si¢ due to the actions of bands 1, 3,
and 4.

Because the bands do ngt have
sharply defined boundaries, they
produce useful noise reduction out-
side their nominal pass-bands, a
fact which has been taken into
account in establishing the fre-
quency divisions. Thus, when band 2
is paralyzed, band 1 provides noise
reduction up to about 120 Hz, with
band 3 being effective down to about
1.8 kHz. With signals containing
fairly high-level high-frequency com-
ponents, band 3 is also blocked, in
which case band 4 provides noise re-
duction down to about 5 kHz. Band
4 is rarely blocked, except by signals
such as loud cymbal crashes.

All of the bands work together, in
varying degrees of momentary noise

Fig. 3—Transfer characteristic curves. Compression curve (a) is pro-
duced by adding the differential component (¢) to the straight-
through signal. The expansion characteristic (b) is formed by

-40d8 input

a. Compression
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Differential
Network
§ 2,

sors. Terminals A

and B show how

the network is con-
nected.

reduction, in their respective fre-
quency ranges. The overall result is
a noise level which is less (or ap-
pears to be less) than the original
noise level and, equally important, is
constar,( (or appears to be constant) .

Referring to Fig. 2, a further fea-
ture of the system which should be
noted is *he non-linear limiter fol-
lowing the compressor (linear lim-
iter) in each of the four bands. In
practice, the non-linear limiter cir-
cuits are simply symmetrically
biased licde clippers. Without the
clippers, : tone-burst applied to the
input of the system would normally
cause the output to overshoot by
10 to 15 dB during the attack time
(that is, the time taken for the
control-signal circuitry and com-
pressors to respond). But the ampli-
tude of the differential component is
so small in comparison with the sig-
nal in the main path, it is possible
to bias the diodes in such a manner
that any overshoots are confined to
2 dB with peak level inputs. Such
clipping may seem to be a very du-
bious procedure. In actuality, how-

shown in Fig. 2.

-40dB input

b. Expansion

ever, the limiters operate linearly
except with the most percussive pro-
gram material. When they do oper-
ate, the clippers are inaudible be-
cause of the masking effect of the
high-level transient components
present in the main path.

The attack time of the system is
variable in the range from about 1
to 100 ms, automatically adjusting
itself to the size of the amplitude
transition. For small transitions it
is an advantage to use long attack
times in order to minimize the gen-
eration of modulation products, but
for large transitions it is clearly best
to minimize the duration of the over-
shoot.

Non-linear control signal integra-
tion circuitry is similarly used to
provide optimum smoothing of the
rectified control signal, while mini-
mizing the recovery time of the
noise-reduction action following ces-
sation of high-amplitude signals.
Low-frequency distortion is thereby
held to a fraction of a per cent at
30 Hz, and the recovery time (less
than 100 ms) is short enough that
no ‘“‘swishing” or “breathing” effects
are perceptible under even the most
difficult program situations, such as
“clap sticks” in a dead studio.

Block diagram

Turning to the block diagram in
Fig. 4, one of the two signal proces-
sors in an A301 unit is shown, to-
gether with the power supply. Each
processor consists of an amplifier
module, a control module, and two
compressor modules (each of which
contains two compressors) .

The signal enters the unit through
the bridging input transformer,
T403 (or T404). It is fed to poten-
tiometer RV101, which is adjusted
to give a standard operating level

subtracting the difierential component (c) from the straight-
through signal according to the negative-feedback configuration

-404B input

C. Different al Component
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AMPLIFIER MODULE

CONTROL MODULE

RIGHT COMPRESSOR MODULE

UPPER HALF

Fig. 4-The audio- noise reduction-system consists of two iden-
and

tical processors, one each for left
within the system. After passing
through the 30-kHz low-pass filter,
which removes any tape recorder
bias or other undesired high-fre-
quency signals in the input, the
signal is fed to the filter driver-
amplifier, Q103 and Q104. The out-
put from the amplifier is passed ‘to
the filters in the control module and
also to the output amplifier, Q107-
Q110.

The output amplifier itself is
fairly standard, having an output
impedance of 600 ohms and a clip-
ping level a little over +18 dBm
(that is, 14 dB above 0 VU on the
normal +4 dBm standard). As with
the input, the system output is left
floating to minimize line noises.

The control module coordinates
and controls the operation of the
four compressors. All functions
which differ from band to band are
contained in this module, an ar-
rangement allowing identical com-
pressors to be used for all bands.

Following band-splitting, the sig-
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right channels. is shown above.
nal is distributed to the four com-
pressors, being fed in through the
emitter follower Q202, which in turn
drives the diode compressor network,
a combination of two germanium and
two silicon diodes.

The compressor circuit takes ad-
vantage of the fact that a diode’s
dynamic resistance can be controlled
by the direct current flowing through
it; transistors Q203 and Q204 pro-
duce a control current which deter-
mines the impedance of the diodes.
The diodes form part of an attenua-
tor network, a balanced configura-
tion being employed to cancel the
d.c. component. Because of the low
signal amplitudes handled in rela-
tion to the curvature of the diode
characteristics, distortion produced
in the compressor is negligible.

The compression threshold in all
bands is 40 dB below peak operating
level, defined according to the Euro-
pean convention of taking the nomi-
nal 2%, distortion point on magnetic
tape as peak operating level. In VU

A Processor (amplifier, control, and two compressor modules)

terms, the threshold is 36 dB below
0 VU.

The output of the compressor is
amplified by Q205 and Q206, passed
through the diode clipper circuit
(between Q206 and Q207), and re-
turned to the control module through
the emitter follower, Q207.

The output is also amplified fur-
ther by the control-signal amplifier,
Q208, and passed to the phase split-
ter, Q209, ard full-wave rectifier cir-
cuit. The fed-forward signal from
Q202 to Q208 should be noted. By
suitably combining this signal with
the output of the compressor, the re-
sultant control signal produces the
down-turning characteristic shown
in Fig. 3C.

After being pre-integrated by the
fast time-constant integrator 1 in the
control module, the d.c. control sig-
nal is fed through emitter follower
Q201 and back again to the control
module for further integration. Inte-
grator 2 is an RC circuit with a back-

(Continued on page 55)
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A Marantz

- stereo component

Isn’t built
for

the mass market.

(That’s what’s so good about it!)

Marantz isn’t the name that most people think of first when
they think of components. It's understandable. The price of
Marantz equipment is simply beyond them.

On the other hand, price isthe very reason a Marantz
component can be as good as it is. (Nobody can give you

something for nothing.)

Quite frankly, our philos-
ophy is to let our engineers
design a piece of equipment
as best as they know how.
Not as cheaply. (There are
enough othermanufacturers
doing that already.)

We believe that the four
superb stereo components
illustrated here are the finest

i ¢ a T = 0 o 2= 0 2 0 ¥ &
Designed to be number one in performance...not sales.

TT AA MR 4088 MADANTY IS A CHOCINADY AL CLIDCDEAADE. MNP A_BAY AnA - Sin

performing stereo components available anywhere in the
world. The Marantz SLT-12U Straight-Line Tracking Turn-
table ($295). The Marantz 7T Solid-State Stereo Preampli-
fier Console ($325). The Marantz 15 Sclid-State Stereo Power
Amplifier ($395). Andthe Marantz 10B Stereo FM Tuner ($750).

As soon as you examine
these components, we know
you will appreciate what
goes into making a Marantz
a Marantz. That's why your
local franchised Marantz
dealer will be pleased to
furnish you with complete
details together with a dem-
onstration. Then let your
ears make up your mind.




A Custom
Home Stereo Installation

MICHAEL ). CURRY

The author stresses room acous-
tics, illustrating how he deter-
mined reverberation time in his
music-listening room.

EXTENDING THE science of archi-
tectural acoustics to private resi-
dences can enhance the performance
of good-quality stereophonic home
music systems. The listening room
is the final link in the sound chain,
as most readers know, and plays a
significant role in the quality of
the final sound.

There are three possible ap-
proaches to solving the problem of
the “right” stereophonic reproduc-
tion system; that is, integrating
music-reproducing equipment and
its environment. The ideal procedure
would be to design an acoustically
excellent listening room and then
custom-design the rest of the house
to fit.! This is obviously a procedure
best suited to wealthy persons.
The second and perhaps most com-
mon method is to install stereo
equipment in an existing room wher-
ever sufficient space can be found.
This is a makeshift arrangement
which rarely satisfies a discriminat-
ing stereo hi-fi enthusiast, though he
is often forced to adopt this ap-
proach. The third method, and the
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Fig. 1 — View of
closed end of lis-
tening room shows
speakers concealed
above and behind
furthest wood
beam. Inset shows
how speakers were
placed.

best one in the author’s opinion, is
to design the room and the audio
system together so that a harmoni-
ous accord between decor and sound
is achieved. This was the procedure
utilized by the author and described
here.

Construction

The basic objective of the stereo
installation was to provide good lis-
tening conditions and facilities in the
living room of the home, although
additional speakers were provided
in the master bedroom (see Fig. 3).
A 70-watt transistorized stereo am-
plifier provides the driving power,
fed from a stereo phono cartridge
installed in an automatic turntable.

The previously-determined plans
for the living room incorporated
three exposed beams running across
the room, as shown in Figs. 1 and 4.
The beam nearest the closed end of
the room was partially cut away over
two 3-foot lengths to admit the
mounting of eight 8-inch, wide-range
speakers, four per channel, in the
attic.2 Thus, the entire attic serves
as a common enclosure for both
speaker systems. The radiated sound
is reflected twice—once from the cut-
away beam and once from the end of
the room—Dbefore reaching the lis-
tener. This results in an apparent
sound source across the end of the
room.

A specially-designed equipment
cabinet, doubling as an end-table,
houses the amplifier, turntable, and
controls, and provides record storage
space (Fig. 2). The result is a com-
pletely built-in system which is
readily accessible; yet it is pleas-
ingly unobtrusive, not exhibiting an
“added-as-an-afterthought” look of
many built-in systems.

Summary of Background Theory

Despite the considerable volume
of work published in the field of
architectural acoustics, there re-
mains a good deal of controvefsy
over the merits of precise acoustical
measurements as opposed to subjec-
tive evaluation when applied to a
given room3 + 5.6 TIndeed, there
seems to be some doubt concerning
the ability of the present “state of
the art” to provide meaningful and
accurate descriptions of room acous-

Fig. 2—Photos of the equipment cabinet are shown with doors closed and opened. The
turntable and the record-stora
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tics in terms of measurable param-
eters.

Certainly an acoustical engineer
finds it imperative to be able to ex-
press his measurements and predic-
tions in concise and well-defined
terms. However, no amount of well-
tabulated data will pacify a musician
or an experienced listener to whom
an audio reproduction system
“doesn’t sound right.” Therefore,
when the problem at hand is that of
designing listening environments for

Fig. 3—Level and balance functions are
provided for each of four speakers by con-
stant-impedance ““L” pads.

Turntable Living-room ?]
speakers
L H T ?l%
r ‘ohms =

Amplifier 10§ é
ohms T3

Bedroom

speaker

a non-technical audience, the pri-
mary criterion for success should be
the realism of the sound produced
by the system. This is, unfortunate-
ly, a criterion which can be applied
only after the system is completed;
the a priori designing apparently has
to be done on the basis of experience
and intuition.

A considerable amount of work
has been done, however, to provide
the designer with limits within
which to work. A brief summary of
this theoretical work is given in a

separate section accompanying this
article to provide some objective
basis for evaluation of the completed
installation. The basic idea here was
to calculate reverberation time—the
key to a room’s acoustic character-
istic, barring resonances and the like
—using mathematical methods.

As previously stated, the real test
of the stereo system was a listening
test. The quality of the system’s
sound reproduction proved to be
highly satisfying. The bass repro-
duction was entirely adequate, with-
out “boom,”” and the highs were clear
and sharp.

It should be noted that the tone
and loudness controls of the ampli-
fier provide excellent control of both
tonal range and brilliance. The
eight speakers were found to be ca-
pable of producing enough sound
intensity to create an uncomfortable
sensation without introducing no-
ticeable distortion. In accordance
with the author’s preference for sub-
jective testing, actual recorded mu-
sical selections rather than test re-
cordings were used for the listening
tests. The recordings used (all
stereo) were some with which my
“listeners” were reasonably familiar:

1. The Intimate Bach—Laurindo
Almeida (Capitol SP 8582)

2. Spanish Guitar — Tony Mot-
tola and Orchestra (Command
RS841SD)

3. Bossa Nova USA — The Dave
Brubeck Quartet (Columbia
CS 8798)

(Continued on page 54)

Fig. 4—Sketch plan of the music-listening room illustrates placement of speakers and sig-
nificant furnishings. Note that the speakers in the master bedroom, separated from the
living room by the double fireplace, are mounted on the top shelf of a bookcase.
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How to Evaluate a Room’s
Acoustic Characteristics

THE MAIN PART of the article
describes the construction and per-
formance of a custom stereophonic
system which was designed as an
integral part of a new home, both
acoustically and aesthetically. It
suggests that a satisfactory compro-
mise is possible between the objec-
tives. A brief summary of the
pertinent theory of acoustic room
evaluation and several excellent ref-
erences are provided for the benefit
of those readers who wish to expand
their knowledge of this fascinating
subject.

Following the method of Stewart
and Lindsay,? let us consider a room
in which there is a uniform sound
energy density, E, per unit volume.
Then it can be shown that the rate
of sound energy striking the room
walls per unit area is

Incident Rate = % Eu 1)

where u is the velocity of sound.
Now, if we define the average ab-
sorption coefficient, «, as the frac-
tion of the sound striking 'a wall
which is absorbed by that wall per
unit area, we see that the total
absorption is given by

a =aSf (2)
where S is the total surface area of
the room interior.

We pause momentarily at this
point to mention the units of ab-
sorption. For acoustic purposes, it
is assumed that an open window is
a perfect absorber, with « = 1;
that is, it is assumed that none of
the sound originating within a room
and passing through an open win-
dow is reflected back into the room.
Thus an absorber having « = 0.5 is
half as effective as an open window
of the same area. The unit of ab-
sorption is the open window unit
(OWU), defined as the absorption
of an open window of area equal to
one square foot.

From equations (1) and (2) we
see that the rate of absorption of
sound by the walls of the room is

Absorption Rate = iEu&S 3)

The rate of production of sound in
the room is assumed to be a con-
stant, A. Then the rate of increase
of sound energy in the room is
equal to the rate of production less
the rate of absorption. This rate of
increase per unit volume is written
as dE/dt. Then the rate of increase
of sound energy for the whole room
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is V dE/dt. Writing the data of this
paragraph in mathematical terms,
we obtain the equation

VdE/dt = A —i EuaS  (4)

This equation can be solved, using
standard techniques,® to give the
energy density, E, as

E 1 uaS) :|
uaS

where t is the time referred to the
commencement of the production of
sound and e is the base of the Na-
perian logarithms (e = about 2.72).
If the production of sound is sud-
denly stopped, the sound energy
density in the room will decrease
according to the relation
E = Enu e (57 ) (6)
Let us now define T as the time
necessary for this energy density to
decay to one millionth of its original
value, E,.... That is,

aS
E. = 1,0E08T600 = Euee e=(%)7
(7)

Equation (7) can now be arranged
in logarithmic form. Evaluating the
logarithms and substituting the
value for the velocity of sound in
air we arrive at the expression

T - 0049 Y —0040Y (8
a

[0 4
where the volume V is expressed in
cubic feet and the absorption a in
OWU.

Equation (8) is the reverberation
equation, first determined experi-
mentally by W. C. Sabine at Har-
vard University around 1900, and
the quantity T is called the rever-
beration time. This equation has,
however, been found to be inac-
curate, especially for ‘““dead” rooms
with high values of «. An improved
formula, presented by Eyring?, is

0.049 V ~ 0049V 9)
~SIn{1 — & a’
In view of the difference between
equations (8) and (9) and as a mat-
ter of convenience, the total absorp-
tion has been redefined as
a = =SIn(l —a) = (10)
—2.30Slog (1 — a)
When S is expressed in square feet,
the unit of a’ is the Sabin. (Note
that this unit corresponds to but is
not exactly equal to the OWU.)

The reverberation time is the
parameter most often used to deter-
mine the acoustic quality of a
room. The optimum value for T, de-
pending upon personal preference

and the use for which the room i1s
intended, has been expressed in sev-
eral published works. Stephens and
Bate!? experimentally developed
the relation

T., = (0.0036V} + 0.107)r (11)

where V is the room volume in cubic
feet and r has the values 4, 5, and 6
for speech, orchestration, and choral
music respectively. The Radiotron
Designers’ Handbook!! lists opti-
mum reverberation times deter-
mined at 1000 Hz for living rooms,
while Beranek!? presents in graph-
ical form optimum reverberation
times as compiled from the litera-
ture and from experience. Values
for T,,. are also given by Knudsen!3.
The considerable variations in the
optimum values suggested by these
various workers render the choice of
a T,, figure difficult; however, a
basis for weighting the given values
for averaging purposes has been
provided by Knudsen!', who ob-
served that ‘“‘over the period |from
1928 to 1954] there has been an un-
mistakable trend toward shorter
reverberation times in nearly all
types of rooms.” Thus we are justi-
fied in attaching more significance
to more recently published values
of Tope.

Equations (8) and (9) tell us that,
for a given room with a fixed volume
V, the reverberation time is de-
pendent upon «, a parameter which
can be varied by changing the sub-
stance of the interior of the room
and which can be calculated by
summing the contributions to the
total absorption by the wvarious
components of the walls and furn-
ishings!'s.

<
aS = \ a;S; (12)

ya/

i=1
This equation enables us to cal-
culate a, provided that we know the
area presented by each component
of the interior and the absorption
coefficient of that component. For-
tunately, tables of the latter quan-
tity are readily available,'6.17.18 go
that, using equations (9), (10), and
(12), we can obtain a reasonable
estimation of the reverberation time
of a room without resort to compli-
cated and expensive measuring

equipment.

Final evaluation

Measurements of the room and its
furnishings resulted in the following
values for pertinent parameters:

Volume, 2630 cu. ft.; total surface
area, 1350 sq. ft. Using available
tables for absorption coefficients to
complement the remainder of the
measured data, the total absorption
was calculated as shown in Table I:

Table |
Room Composition and
Individual Contributions
to Absorption

Area o a
Material (sq. ft.) (OWU)

Floor, wood 163.0 0.03 4.89
Floor, carpeted 168.0 025 420
Walls, brick 87.6 0.03 2.63
Walls,

wood panelled 445.0 0.20 89.0
Ceiling, plaster 328.0 005 164

Wood, solid 211 0.05 1.05
Heavy Cushion 10.0 0.7 7.0
Glass 73.6 0.03 221
“Half-open”

(archways) 58.6 0.5 293
Chairs,
upholstered (4 chairs @ 3.25 13.0
OWU each)

Total Absorption 207.5 OWU

The remaining quantities of inter-
est are easily calculated:

Average Absorption Coefficient:
a=2 =015

S
Reverberation Time:
T - 0.049 Y = 0.58 sec.
a

Optimum Reverberation Time:
T,,. = about 0.6 sec.

*No mention was found in literature of a
method of dealing with open archways. In
this case, the area of the archways is less than
5% of the total surface area of the room, and
the adjoining rooms are quite spacious. The
error introduced, therefore, by assuming for
these archways the value a = 0.5, is consid-
ered to he no greater than 0.04 sec.
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Fig. 1-Dolly-builder’s stereo setup
(see text for component identification).

Tape recordist puts equipment on
wheels to simplify transporting
gear from one location to another

“LIVE” MAGNETIC TAPE recording
is the shortest route to a high-fidelity
signal. A first (or master) tape is
free of several generations of loud-
ness limiting, transfer distortions,
and equalization. But the most diffi-
cult part of amateur live recording is
the transportation of the equipment
to the amateur live performers. This
usually involves many trips, some-
times of several blocks each, be-
tween parked car and recording site;
just one trip might require a safari
of bearers.

One day it occurred to me that
things move easier when you put
wheels under them. A first thought
was to simply put wheels on my
sixty-pound tape machine. The next
logical step was deciding to put
wheels under all of my recording
equipment. The resulting equipment
dolly carries my Magnecord tape
deck, among other things, and there-
fore was named the “Maggie-Dolly.”

The Maggie-Dolly has space for
eight 1015-inch reels of tape, eight

Fig. 2—Front view of the dolly with draw-
ers partially open is shown at left. A rear
view, with a microphone drawer on the

floor, is at right. e
&1
..f.hli"\.
A=)

(BN

microphones, two Shure M-68 mix-
ers, and a monitor amplifier. It is
currently equipped with two PML
EC-71 FET condenser microphones
and two EV 655-C omni-dynamics.
The space behind the mixers is open
for easy access to the mixer micro-
phone receptacles. Next to the mix-
ers is a small stereo amplifier which
drives the Koss Pro-4 earphones.
This amplifier also has a silicon-
control-rectifier (SCR) peak de-
tector I dreamed up to reduce re-
cording distortion on material that
has an abnormally low rms (VU-
meter reading) characteristic. The
peak detector reads both channels
simultaneously, and its alarm light
is mounted in place of the original
pilot light.

The large upper drawer in the
Maggie-Dolly holds all the loose in-
cidental equipment one must have
when recording in the field. The
smaller middle drawer is compart-
mentalized for microphone storage,
while the small lower drawer holds
the microphone power supply, 10-
dB line “H” pads and line trans-
formers for recording without the
mixers.

The cable tray attaches to the
dolly, as does the Maggie, with win-
dow locks. This permits removal in
several seconds, and thus allows
rapid breakdown of the system for
transport in my car trunk. The cable
tray holds enough cable to permit
running two microphones out about
120 feet or four microphones out
about 70 feet. The cables are wound
in a figure-8 configuration around
end blocks that have swinging re-
tainers on them. This enables me to
run the cable off in “fire-hose” fash-
ion upon my usually tardy arrival at
a recording session. The tray also
holds four collapsible microphone
stands. The elastic rope helps to
hold baby booms, etc., to the tray.

The Maggie-Dolly’s box is made

I LLO

(Equipment)

m@jLJLEY JAMES P. HOLM

of 34-in. plywood, and its frame is
11%-in. x 1l4-in. x Y4-in. angle alumi-
num. The box was fastened together
with spiral nails and glue. The frame
was welded together on a radio-
frequency welder. The drawers are
specially designed to prevent small
items from falling out when the dolly
is lying on its back during transport.
The handles are swing-down motor-

Fig. 3—The dolly is shown

all set to roll at right. - S
Note cable - retaining .
swivel fingers. The dolly v
and cabinet are
transported in an
auto trunk, while the
recorder and cable
tray are placed inside
the car as a safety
precaution.

¥ 3 2=

cycle foot-rests mounted upside
down. Wheels are from Sears, Roe-
buck & Co.

My stereo system at home is situ-
ated for convenient transfer to the
dolly, as shown in a photo here. The
speaker enclosures are based upon a
design article published in the April,
1960 issue of Aubio. Each speaker
system contains two 15-in. woofer/
whizzers with a DuKane Inovac
tweeter topping it off. Program
sources are: (a) Dual 1019 changer
with a Shure V15-1I cartridge, (b)
Magnecord “728” 7l4- and 15-ips
l4-track tape deck, (c) Viking “88”
7Y%- and 3Y,-ips Vj-track tape deck
with a hysteresis drive motor for im-
proved pitch accuracy. The pream-
plifier is a Dyna PAS-3, driving a
Dyna Stereo 70 basic power ampli-
fier. A
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FM-3 TUNER
99.95 KIT, 154.95 ASSEMBLED
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PAS-3X PREAMPLIFIER
69.95 KIT, 109.95 ASSEMBLED

UNGOMPROMISED QUALITY

This combination of PAS-3X preamplifier, FM-3 tuner,
and Stereo 120 amplifier represents the highest level of
quality which can be attained with high fidelity com-
ponents. It combines the virtues of both tubes and tran-
sistors in a flexible modular system without skimping
to squeeze it into one unit.

Two of these components have passed the test of
time — years of increasing public acceptance. The
Stereo 120 is an all new design. All have been engi-
neered and produced with the same underlying Dynaco
philosophy of offering superlative performance at the
lowest possible cost—when you buy it, and as long as
you own it. Everyone recognizes that Dynaco is “‘best
for the money.” We know that it should be judged re-
gardless of price—Dynaco quality has never been com-
promised by cost considerations.

Our sole concern is sonic perfection. We don't follow
the herd in engineering, styling or promotion. Fads,
status and ‘‘revolutionary new sounds’’ never enter our
planning. We avoid regular model changes and the
planned obsolescence they engender. We take the extra
time to do things right the first time. That probably ex-

oJynaco IncC.
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plains why our limited product line has become increas-
ingly popular each year. It's why our kits are so easy to
build; why maintenance is so easy; and service prob-
lems so few. We constantly strive to improve our prod-
ucts though, and when we do, these changes are avail-
able to our customers to update existing equipment at
low cost.

Our detailed literature, available on request, gives
the full specifications which help to explain why the
Dynaco components illustrated (PAS-3X, FM-3 and
Stereo 120) will provide the finest sound possible. Spe-
cifications are important, but the most complete spe-
cifications cannot define truly superb sound. Go to your
dealer, and compare Dynaco with the most expensive
alternatives, using the very best speakers and source
material you can find. Be just as critical, within their
power limitations, of our best-selling Stereo 70, Stereo
35 and SCA-35.

Of course, if you are now a Dyna owner, don’t ex-
pect us to convince you to replace what you already
have.

But your friends might benefit!

STEREO 120 AMPLIFIER
159.95 KIT, 199.95 ASSEMELED

3060 JEFFERSON STREET, PHILADELPHIA, PA. 19121
IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK
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ABZs of FM

LEONARD FELDMAN

Antenna
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Fig. 1-Block diagram of an FM tuner, with ]
shaded portion indicating section dis- Audio Out
cussed here.

R.F. Front Ends

HAVING EXAMINED some general char-
acteristics of FM in past articles, we
are now ready to begin a step-by-step
analysis of the “blocks” used to make
up a typical, high-quality FM tuner.

First, let’s define the word “tuner,”
because it means different things to
different people. In high-fidelity termi-
nology, the “tuner” is all the circuitry
needed to convert the received signal
at the FM antenna into audio informa-
tion suitable for application to an audio
amplifier. “Package” or console manu-
facturers often refer to a “tuner” too,
but they mean just the early portion of
the receiver devoted to amplifying the
radio frequencies and converting them
to an intermediate frequency of 10.7
MHz. It is this section of a “tuner” that
we call a “front-end”’; and it is this sec-
tion to which we shall now devote our
attention.

Figure 1 is a block diagram of a typi-
cal “tuner” (by our definition). The
shaded block is the one we will study
first. Each month, we shall repeat this
diagram, featuring a different “block”
of study.

Today’s tuners almost invariably
employ solid-state amplifying devices
in the front end, as well as in the i.f.
section. More recently, many manufac-
turers are using Field-Effect Transis-
tors in at least the r.f. stage of the
front end. These solid-state devices
more nearly approximate the perfor-
mance of the highly perfected r.f. tube
designs that were popular a few years
ago. If this seems a bit paradoxical, one
must realize that the pressures of mar-
keting forced designers into complete
transistorization a bit too soon. Only
now are the solid-state devices used for
front-end design catching up with some
basic performances capabilities long
associated with vacuum-tube perfor-
mance. For this reason, we shall first
examine an ‘“old fashioned” cascode
r.f. amplifier, as used in a Fisher Radio
receiver some years back.

The ability of a receiver to amplify
a signal is not limited by the ampli-

30

fication atttainable from the vacuum
tubes or transistors, but rather by the
noise which arises from these devices
and their associated circuitry. Further,
the noise developed in this first r.f.
stage is actually the most significant:
whatever noise voltage appears at the
grid of this stage will be amplified
along with the signal. The best choice
for low noise (confining the discussion
to tubes, for the moment) is a triode
amplifier tube. Unfortunately, the gain
of most triodes is less than that obtain-
able from pentode tubes.

The circuit shown in Fig. 2, known
as a cascode amplifier, combines the
gain features of a pentode with the
low-noise features associated with tri-
ode operation. L1 and L2 constitutes a
matching transformer arrangement
known as a “balun.” While most an-
tenna transmission lines used for home
FM receivers is the familiar 300-ohm
twin-lead type, coaxial transmission
line has been shown to be more advan-

tageous when fighting local man-made
noise, such as ignition from vehicles,
etc. Coaxial transmission line sold for
this purpose has an impedance of 72
chms, and if no provision were made
for impedance match, the signal lost by
virtue of the mis-match to a 300-ohm
receiver input might well off-set the
gains resulting from the use of coaxial
lines in the first place. Some high-qual-
ity sets provide inputs matched for
either 72 or 300 ohms for this reason.

The signal from secondary L2 is ap-
plied to the first tuned circuit, which
in turn connects to the control grid of
the first triode section. The signal at
the plate of the first triode is coupled
to the cathode of the second triode sec-
tion, while the grid of the second triode
is grounded (so far as r.f. is concerned).
Thus, the first stage is operated as a
conventional amplifier, while the sec-
ond stage is employed as a grounded
grid amplifier.

The non-detailed blocks (local oscil-

Fig. 2—Cood-quality front end from the vacuum-tube era, featuring a popular “cascode”
dual-triode r.f. stage of the period (courtesy of Fisher Radio Corp.).
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The most
independent, independent
testing laboratory
In the business.

Fifty of the tougt est critics are putting a
new cartridge through one of the
most demanding tests ever conceived.

Cur own meticulous laboratory tests show onz2 -hirg: the new ELAC 444-E is a superb cartridge.
Still,impressive specifications aren’t enougl. We didn’t want to rest an our laurzls.

- So the firs: fifty 444-E's off the line were sen: to 50 of the leading high ficelity salesmer —
The roughest,toughest critics in the business. The people who,daily, work with Fi-fi.
They're testing it right now. On every kind of system.
We are anxiously (and confide1tly) awaiting the results
You wi | be learning more about the ELAC 444-F and a new series of ELAC ca-tridges
priced from $69.50 to a modest $2495, Ma<e your own test. Hear the ELAC at ycur dealzr
or write-for the reports. Benjamin Electronic Sound Corp., Farmingdale, N.Y. 11735
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It may be the finest cartridge you ever heard.




lator and mixer) constitute the rest of
this “front end”; operation of these
blocks will be discussed in more detail
at a later date. At this point, however,
before we present analogous transis-
torized r.f. stages, it would be well to
examine some of the other features of
this first section of an FM tuner. For
one thing, we glossed over the means
of “tuning.”

Tuning is generally accomplished by
means of a variable air capacitor, much
like those used in AM receivers. Over
the years many other schemes of tun-
ing or changing frequency have been
devised. For example, coaxial variable
capacitors were tried by one manufac-
turer some years ago. Instead of the
plates meshing, as in a conventional
capacitor, a coaxial capacitor consisted
of a stationary cylinder into which is
plunged a movable cylinder. The two
are separated by a dielectric (usually
a glass cylinder, onto which the outer
conductive plate is heat shrunk or
vacuum plated).

Permeability tuning (where the in-
ductance rather than the capacitance
of the resonant circuits is varied) in
various forms has also been used in a
great many designs over the past two
decades. Somehow, however, the good
old air-dielectric variable capacitor
seems to have won out, at least insofar
as high-fidelity front ends are con-
cerned (diode tuning has of late been
adopted by some manufacturers, how-
ever). Permeability tuning is still used
in automotive receivers, perhaps due
to space requirements and because
some physical arrangements of induc-
tance tuning are a bit more stable and
less susceptible to dust and road shock.

Confining the discussion to variable
capacitors, then, the next question is:
“How many sections, or tuned circuits,
are needed for quality performance?”’
As you peer underneath FM tuners,
examining construction, you are likely
to find some having only two-gang ca-
pacitors, others wusing three gangs
(these are by far in the majority) and
even a few employing four sections.
The minimal-quality sets employing
only one tuning section for r.f. fre-
quency selection (the second gang
tunes the local oscillator frequency)
will, of course, have minimum selec-
tivity. More selective sets have a three-
gang capacitor for tuning the input an-
tenna circuit, the interstage coupling
circuit (as in the example of Fig. 2),
and the local oscillator. Four-gang ca-
pacitors will be found in sets which
employ more than one r.f. stage or in
designs where the interstage coupling
is accomplished by means of a double-
tuned circuit.

AcGc or “Automatic gain control” is

(Continued on page 57)
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More About
Negative
Feedback

NORMAN H. CROWHURST

PART 5
(Conclusion)

Supply Circuits

A CAUSE OF variation in amplifier
performance often overlooked is sup-
ply circuit impedance. For simplic-
ity of calculations, supply voltages
are usually considered to have zero
impedance, sources. But in actual
amplifiers they don’t. The fact that
some a.c. impedance is present in
supply circuits modifies feedback or
provides feedback loops additional
to those intended (Fig. 1).

Proper treatment can often offset
this by changes in the intentional
feedback, or with decoupling or iso-
lating networks (Fig. 2). Most of
these approaches assume supply cir-
cuit impedance is constant, or that
voltage drop is within a predictable
range. These assumptions may prove
true with steady-state test condi-
tions, using test frequencies that
don’t give time for the supply volt-
age or current demand to fluctuate,
but be invalid under certain program
sequence conditions.

Whenever supply fluctuates, a
change in supply source impedance
occurs. If the source of power is bat-
tery, internal resistance changes
with momentary current drain and
even more with the state of charge of
the battery. If the source is rectified
a.c., the output impedance of the

Fig. 1—How supply circuits can cause in-
stability due to unintended feedback.

Supply
Supply
source Z
+Supply bus
Feedback voltage Heavy signal
into tow level current, high
stage level stage

rectifier changes with momentary
current handling.

Put all these effects together, and
we find that feedback isn’t the simple
thing it looked at the beginning.
Even a computer won’t give you the
correct answers, unless you put in
all these variables. In my opinion,
the better way is to start with the
more important facts you know,
keeping aware of the others we have
mentioned, which you hope may not
bother you until you’'ve investigated
the more important ones. Then if be-
havior does not come up to expecta-

Fig. 2—Methods of offsetting unwanted
supply-circuit coupling: (a) conventional
decoupling; note that no three stages in-
volving phase reversal should be fed from
a common, undecoupled point; (b) isola-
tion provided by emitter follower; here
the high-current stage can fluctuate sup-
ply-circuit voltage, provided it doesn’t dip
below that for the low-current stages.

DECOUPLING

SUPPLY

STAGE ond = ath
STAGE STAGE Y STAGE
SUPPLY
10 HIGH
CURRENT
STAGE
VOLTAGE
70 LOW DIVIDER
CURRENT

EMMITTER OR &
CATHODE FOLLOWER

tions, you have some ideas=to work
from in looking for the reasons. Ap-
plying the various pieces of informa-
tion we have covered, as they prove
relevant, checking possible causes to
eliminate those that are not relevant,
and adjusting or changing your de-
sign to overcome problems succes-
sively as they appear, will eventually
care for all the possible deviations.
In this article, we have taken
feedback apart and looked at it
in a way that is a little closer to the
practical circuits that use it than
was the theory of previous articles.
Now we have a better overall picture
of the whole bag of tricks. A near-
future series of articles will take
some specific types of circuits and
explore them. A
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Equipment
Profiles

This Month:

® Marantz Model Eighteen
Stereo FM Receiver

® BSR Model 600/M44-E
Automatic Turntable

® Jensen Model TF3B Speaker System

Marantz Model Eighteen
Stereo FM Receiver

Fig. 1

MANUFACTURER’S  SPECIFICATIONS —
(AMPLIFIER SECTION) Power Output per
channel (both channels operating): 40
watts rms at 4 and 8 ohms. Power Band-
width (IHF): 10 Hz-30 kHz at 0.2%/ THD.
Frequency Response: 20 Hz-20 kHz *0.5
dB. Total Harmonic Distortion (at rated
power): 0.2°/o max., less at lower power.
IM distortion (at rated power): 0.2% max.,
less at lower power. High-Level Hum and
Noise: —80 dB. Damping Factor: 30 min.
(TUNER SECTION) FM Sensitivity (IHF usa-
able): 2.8 V. Total Harmonic Distortion
(400 Hz, 100%0 mod.): 0.2% max. Multi-
plex Separation: 45 dB at 1000 Hz. Sub-
carrier Suppression: 65 dB Min. (GENERAL)
Dimensions: 18'/s” W x 6” H x 5% D.
Price: $695.00.

A Marantz FM/FM stereo receiver!
Six - hundred - and - ninety - five dollars!
And therein lies drama.

Marantz was more cautious than
most manufacturers in combining on
one chassis preamplifiers, power amp-
lifiers, and a multiplex FM tuner. The
company had always traveled the
separate-component high road with a
few other manufacturers of truly elite
equipment. Here the rally was for the
buyer who wanted the best, hang the
cost and the problems attendant with
greater space requirements of separate
components.

Now Marantz has introduced an all-
in-one component receiver which, at
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$695, rings the bell as the highest-
priced receiver available at this time.
With Marantz’ line of separate com-
ponents costing twice as much, how-
ever, the new receiver’s price might be
considered to be startlingly low.

Features

The Marantz Model Eighteen re-
ceiver is imposingly big, as you might
expect it to be. It’s about an inch or
two more in length, width and height
than most other high-power receivers.

This does not detract from its gen-
eral appearance, however, since the
front panel is tastefully designed. Em-
bossed sections in black complement
gold-colored surfaces at the top and
bottom of the panel. The entire panel
is a solid casting, hinting at the quality
of construction lying behind it.

The lower half of the panel contains
the usual selector switch with positions
for phono, FM, tape, Aux 1 and Aux 2.
Next in line are the balance control
and volume control, followed by clutch-
operated separate bass and treble con-
trols, a speaker selector switch, stereo
headphone jack and the power on-off
toggle switch. At the extreme lower
left of the panel are two additional
jacks used for dubbing from one tape
recorder to another—an extremely use-
ful feature for the user who wishes to
copy tapes without going to the rear
of the receiver each time this dubbing
is attempted.

The upper section of the panel con-
tains the tuning dial, which is itself
unique to this equipment. Instead of
the usual control knob, the tuning dial
consists of a horizontally mounted fly-
wheel, the front edge of which pro-
trudes through the front panel. This
edge is knurled or serrated, so that by
passing one’s thumb or forefinger
across this edge, tuning from one FM
station to another is effected with far

Fig. 2—-Pushbutton-activated low-and high-
frequency filters are unusually effective, as
shown here by their characteristics.

low filter
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less effort than is required for the twist-
ing motion of a conventional tuning
knob. The dial scale itself is fully ten
inches long, permitting extremely ac-
curate fine-tuning. This demands pre-
cise calibration and alignment on the
manufacturer’s part so that this capa-
bility can be fulfilled. To Marantz’
credit, we found that frequency cali-
bration was never off by more than a
pointer width, despite the expanded
dial scale. The upper portion of the
panel also incorporates a stereo light to
indicate stereo FM reception. In addi-
tion, Marantz’ famous oscilloscope dis-
play and its associated centering con-
trols are located here, of which we shall
have much to say shortly.

In the interest of clean appearance
and functional design, the many sec-
ondary controls have been blended into
the black center strip which divides
the upper and lower sections of the
dress panel. These take the form of
eight black push-button switches of the
“push to actuate-push to release” type.
The first of these buttons, when de-
pressed, connects a second phono input
pair of jacks, for the many users who
have both a record changer and a
manual turntable. The second button
creates a monophonic or mixed L and
R signal, useful for cancelling out noisy

Fig. 3—Rear panel of the Marantz Eighteen
stereo FM receiver.

stereo FM reception. The third button
effects the necessary circuit break for
“tape monitoring” when used with
three-headed tape decks or recorders.
The next button provides for an alter-
nate use of the ’scope display. When
depressed, the scope displays combined
left and right audio information; when
released, the scope is used for accurate
center-of-channel tuning of FM sta-
tions and many other analyses of re-
ception quality which will be discussed
later. The fifth button causes a blend-
ing of left and right channels to take
place at high frequencies only. Much
of the noise associated with weak stereo
FM reception can be cancelled with the
aid of this feature, with only a moder-
ate reduction in apparent stereo sepa-
ration.

High- and low-frequency filters are
inserted in the circuit by means of

Check No. 35 on Reader Service Card —>
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Practicatly eve-y comporent part in the new
ST-5000FW FM stereo tumer is Sony-engineered
and Sony-made Espec al y the field-effect
transistors. |s that so imoortant? We think so.
Because they're made to bring out the best in our
unique circuit cesiga.

Such as what?

FET's (particularly San¢’s; a-e inherently mich
less susceptible to everlead b strang signals.
Used in the Sony frontemd, “hey are impregnab'e.
You can enjoy even the weakest FM stations
without annoying crcssmodulaticn interference.

The best FET's (So1y agzin) aave noticeably lsss
noise than convantiona slicor transistors. In the
Sony front end they increase the usable sensit vity
(1.54V) right oul to ifs theoratical | mit.

Three unique solidstatz filters a-e used in the
i.f. amplifier-stages. They can meven go out of

adjustment, so they never ne2c realignment,
They contribute to the tuner's fabulous select vity
{better than 90db) and stereo separation. Yot zan

zero in on a weak station right mext to a strong one.

Another Sony innovation is tke unique selezzive
circuit in tne muitiplex sectian. This prevents
triggering of automatic steree eperation where the
quality of the multiplex signa can not assure
noise-free, distortion-free sterea reception.

We use Sony FET's at manycatical points.
in the lccal oscillator in the f.ont end, to keep
drift to an absolute minimum.Aad in our nifty
muting circuit, (which has 9 corwznticnal
transistors, too).

Hear the new ST-5000FW at yeur high fidelity
dealer. Suggested list is $4495).

Sony Corporation of America, 3747 Van Dam St,
Long Island City, N.Y. 11101

AWALLTO WALL SONYZAA

New Sony FET
Stereo FM Tuner
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Fig. 4 —Harmonic distortion and IM distortion of the Marantz

Eighteen’s amplifier section.

the sixth and seventh buttons and, as
can be observed in Fig. 2, they are
designed with a 12-dB/octave slope,
beginning at 8 kHz and 70 Hz, re-
spectively. Unlike many so-called fil-
ters which exhibit only a 6-db/octave
slope (and are therefore really nothing
more than a second set of fixed tone
controls), these filters are very effec-
tive in reducing rumble and high-fre-
quency record hiss without seriously
affecting overall tonal response.

The last button in this secondary
control grouping defeats the intersta-
tion muting feature which 1s otherwise
present. Normally, with the muting
feature in the circuit, signal strengths
of approximately 15 microvolts will
overcome the muting and provide
noise-free reception. But there are
doubtless some DX’ers who prefer to
receive distant stations even if they are
noisy.

As for the rear connection panel, it
contains the necessary inp'ut jacks and
a pair of tape recording output jacks.
These output jacks are always con-
nected in parallel with the “Dubbing
ouT” jacks on the front panel. The tape
input jacks at the rear, on the other
hand, are automatically disconnected
when a tape recorder is connected to
the “Dubbing IN” jacks at the front
panel.

There is a single 214 -ampere fuse on
the rear panel, since speaker line pro-
tection and output transistor protection
is afforded by self-resetting circuit
breakers. An unswitched a.c. outlet for
auxiliary equipment is provided, and
can be used for equipment requiring up
to 500 watts. Speaker connections are
made on a barrier terminal strip, as is
the FM antenna. Proper matching of
both 75-ohm and 300-ohm antennas is
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provided for by means of a balun-
matching transformer. A convenient
grounding terminal post completes the
layout of the rear panel, which can be
seen in Fig. 3.

Performance

Measurements on the Marantz re-
ceiver indicated that specifications pub-
lished by the manufacturer were very
much on the conservative side. For ex-
ample, the power rating which we would
apply to the amplifier section would be
50 watts/channel rms with both chan-
nels operating, whereas the specs claim
only 40 watts/channel. It is at 50 watts
(continuous power) that we reached
the incredibly low total-harmonic-dis-
tortion (THD) figure of 0.29! IM dis-
tortion reached the 0.29, point at 45
watts. Curves of IM and THD refer-
enced to an 8-ohm load may be exam-
ined in Fig. 4.

Two power bandwidth curves are
shown in Iig. 5. The lower curve is
referenced to 40 watts at 0.2% distor-
tion, extending from 8 Hz to 33 kHz.
Note that it exceeds the published

Fig. 6 -Tone-control characteristics illus-
trate how “customized”’ compensation is
achievable.
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Fig. 5-Power bandwidth, referenced to both 40 watts and 50 watts
per channel (8-ohm load).

claim of 10 Hz to 30 kHz. For consis-
tency, we also plotted power bandwidth
for a 50-watt level (which is the power
rating we would assign to this ampli-
fier) and came up with end points of
15 Hz and 27 kHz. Remarkable!

Tone control action is illustrated by
the double set of curves shown in Fig.
6, in which the dotted curves represent
partial rotation of the bass and treble
controls. From these curves you can
see that the variable crossover, feed-

Fig. 7-Square-wave response al 10 kHz
(left) and 100 Hz.

back type of tone-control circuit is
used, enabling a degree of “custom-
ized” tonal compensation not possible
with less expensive “losser’” circuits.
As for frequency response, rather than
resort to special graph paper, suffice it
to say that we measured flat response
from 8 Hz to 46 kHz (+0,—1 dB),
again surpassing published specifica-
tions.

The FM section of the receiver
proved to be an excellent match for the
audio amplifier section. For example,
the tuner section’s harmonic distortion
figure for 1009 modulation at 400 Hz,
which is stated as 0.29, maximum,
measured 0.1%, on our sample.

FM sensitivity (IHF) read 3.0 mi-
crovolts at 98 MHz. A passive front end
—that is, one that provides no amplifi-
cation whatsoever—holds down the sen-
sitivity a bit, but more than makes up
for it in other areas, as will be dis-
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Fig. 8-FM quieting sensitivity of the Model Eighteen receiver with
100% modulation, 400 Hz. The 80-dB quieting figure at 100 micro-
volts and up is the greatest figure AUDIO has observed to date.

cussed later. Quickly, though, the de-
sign innovation makes it possible to
receive more listenable stations than
previously possible. The quieting sen-
sitivity is plotted in Fig. 8. It ties in
very well with published claims, ex-
ceeding the claims at 10 and 50 micro-
volts and reaching the incredible quiet-
ing figure of 80 dB at 100 microvolts
and up. This is the greatest figure of
quieting we have ever observed with
any FM receiver!

Stereo FM performance and separa-
tion is plotted in Fig. 9. Only the left
output is shown with respect to resid-
ual right output, since the reverse plot
is so close to this one that the lines
would be superimposed upon one an-
other. The dashed-line area of the
lower (separation) curve is a bit em-
barrassing—for us, that is. You see, our
stereo FM signal simulator has a guar-
anteed separation capability of 40 dB.
This is fully 10 dB more than is re-
quired of stations transmitting FM
stereo, and we always thought it would
be adequate for any equipment tests
we might have to make. But here is the
Marantz Eighteen, which claims sepa-
ration of 45 dB MINIMUM at 1000
Hz! They probably make it or come
close—but we will have to accept their
word for it, since our equipment can-
not confirm anything beyond 40 dB.

Invariably, when a prospective cus-
tomer is confronted with a receiver re-
tailing at around $700.00 in the face of
competition in the $300, $400 or even
$500 price class, he will ask, “What
makes this one worth that much
more?” or “Is it really that much bet-
ter?” There is no “pat’” answer to these
questions, but here are some facts that
may help you to decide for yourself.

With the exception of the Cathode
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ray tube (‘scope tube), the Model
Eighteen is an all-transistor receiver,
embodying some of the same circuits
and design philosophy as the Marantz
Model 10B tuner, the 7T Preamplifier
and the Model 15 Power Amplifier
(combined cost: $1470, less cases). Its
circuitry uses 73 transistors and 76
diodes, or a total of 149 solid-state de-
vices.

Examination of the insides of this
unit (see Figs. 10 and 11) discloses the
use of parts such as electrolytic capaci-
tors, toroidally wound inductors, pre
cision resistors (often having power
ratings four and five times greater than
weuld be required in the given circuit)
and even mechanical parts more often
associated with the reliability and dur-
ability of military or industrial elec-
tronic equipment. The power trans-
former, which can be seen in the photos
of Figs. 10 and 11, is larger than any we
have seen since the days of high-pow-
ered tube-type power amplifiers. One
half the size might easily have pow-

Fig. 10-The Marantz Eighteen receiver’s
outsize power transformer, seen in this
top-side photo, runs exceptionally cool.

Tk 10k 20k
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Fig. 9—FM stereo separation, left-channel output only (right chan-
nel is identical). See text concerning dashed line. Scope traces
show separation at 1 kHz (left) and 10 kHz.

ered this receiver—but would it have
run as cool to the touch after several
hours of use as this one does?

The i.f. section and limiter section of
this receiver does not use conventional
i.f. transformers. To quote the Marantz
manual:

“The if. section is a modified Butter-
worth-type filter configuration. The char-
acteristics . . . are ideal in that the 200 kHz
pass-band is phase linear with sharp cut-
off slopes . . . assures the elimination of a
major source of high-frequency distortion
and loss of stereo separation . . . permits
reception of adjacent channels under ad-
verse reception conditions. This if. filter
permits performance which is unobtainable
with conventional i.f. transformer coupled
circuits.”

By way of illustration, a single such
filter circuit is shown in Fig. 12. A
glance at the number of components
involved suggests the number of coils
and capacitors usually found in many
entire i.f. strips. Yet there are FOUR
such interstage circuits in the Marantz
i.f. strip, as distinguished from the
limiter strip, which is a separate circuit

Fig. 11-The underside reveals high-quality
components more often associated with
industrial or military equipment.
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Fig. 12—-One of several complex band-pass

filters which are used instecad of conven-

tional i.f. transformers in the Marantz i.f.
strip.

module containing four additional lim-
iter stages!

Then, of course, we have the oscillo-
scope display. Is it just a “gimmick” or
is it, indeed, an aid to better listening?
Having had an opportunity to use it for
several weeks, we can say without
equivocation that it is a great aid to the
serious FM listener intent upon achiev-
ing the best reception he can. The vari-
ous traces of Fig. 13 tell the whole
story. Trace A represents an FM sta-
tion, with audio information applied,
properly and centrally tuned. Had the
station been detuned, the trace would
appear either to the left or right of the
vertical center line. (Up to this point, a
“center of channel” tuning meter would
do just as well) The traces of Fig. 13,
labelled B and C, show various degrees
of “multipath” or signal reflections
which cause a change in amplitude to
the received signal. Such multipath re-
flections can seriously impair reception
of stereo FM, causing distortion, de-
crease in separation and even momen-
tary shifting of left and right channel
information. The solution? Re-orienta-
tion of an adequate FM antenna to re-
duce the “multipath.” But except for
spotty aural detection, how would you
ever know without this visual aid?
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The traces of Fig. 14 illustrate the
visual displays that might be seen when
the alternate function of the display
’scope is used—the one engaged by de-
pressing the front-panel pushbutton
described earlier. Here, left- and right-
channel amplitudes, singly or in com-
bination, are visually apparent. Note
that monophonic reception is indicated
by a sloping line, denoting equal left
and right information. An interesting
fact is that we caught a station osten-
sibly engaged in stéreo broadcasting
playing a monophonic recording on
four occasions. Ordinarily, the stereo
light would have contributed nothing to
our knowledge since it is illuminated
whenever the station’s 19-kHz pilot
carrier is turned on. ©Once, when we
were sure the recording involved was
only issued in stereo, we actually tele-
phoned the broadcast station and, sure
enough, someone had failed to throw
the “mono-stereo” (19-kHz pilot
switch) in the studio.

All right, so the Marantz Eighteen
enables the user to monitor a station’s
proficiency or deficiencies. But how
does the equipment sound?

We found that the Marantz receiver
provided a subtle superiority in per-
formance over other modern receivers
examined. This is not always immedi-
ately discernible, but it becomes clearly
evident after awhile. For example,
though 3 microvolts (IHF) usable sen-
sitivity is not the best figure we have
ever encountered in a receiver’s tuner
section, we were able to listen to 42 FM
stations with satisfactory quieting and
low enough distortion to make them
truly listenable. This is four more than

Fig. 13 (below)—The Model Eighteen’s

built-in oscilloscope can pinpoint the

spot on a dial where minimal distortion
is present.

Fig. 14 (right)—Here are some of the
various audio displays which are obser-
vable on the Model Eighteen’s scope.

ideal trace multi-  very severe multi-
path path resulting in
partial cancelation

of signal

Fig. 13

we have been able to receive on receiv-
ers measured heretofore. Conclusion: it
takes more than just “sensitivity” to
receive noise-free, distortion-free FM.
Perhaps this is due to the elaborate i.f.
system or the passive FM front end (no
transistors, not even FETs; all the
“gain”’ is accomplished at conversion or
in the if. section—hence, no ‘“cross
modulation” problems or spurious re-
sponses attributable to non-linear char-
acteristics of front-end amplifiers), or
both.

In the presence of a strong signal,
the Model Eighteen imparts a clean-
ness of stereo in FM listening that ap-
proaches listening to master tapes.
Obviously, separation, per se, is not the
only criterion. When we increased the
vertical gain of our scope, after photo-
graphing the separation characteristics
of the stereo FM portion of the re-

ceiver at 1 kHz and 10 kHz (Fig. 8),

we noted that what little “cross talk”
there was (not visible in the photos be-
cause of the scale used) was not made
up of second and third harmonic com-
ponents, but was primarily a funda-
mental of the signal in the opposite
channel.

Records were reproduced on the
Model Eighteen with much less ap-
parent IM distortion than we were used
to hearing. Truly, it can be said that
whatever IM remained was a function
of the cartridge and not the preampli-
fier or amplifier. We tried, in vain, to
tax the dynamic range of this amplifier
during our LP-record auditioning, em-
ploying ev?rything from intimate string
quartet ensembles (full of pauses and
quiet passages) to large orchestral
works. With some of the better-quality

right channel zero separation
only (monophonic)

left channel
|

stereo out
of phase

passage with less
separation such as
centrally placed
soloist

channels

Fig. 14
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Computer Logic Control
Pro 800 Transport

In the league of nimble-fingered tape-handlers there
exists a recurrent problem. It has been demon-
strated time and again that anyone can ruin a
valuable tape by absentmindedly outsmarting the
interlock system of an otherwise safe tape recorder.

MODEL CX 822
For the studio where flexibility
means creative productions.

In answer to this problem and similar prob-
lems arising in automated and remote control
applications, the CROWN Pro 800 was designed.
This recorder has a computer logic system using
IC’s which prohibit all such destructive operations.

The CROWN computer stores the last command
given it in its memory (forgetting all previous com-
mands) and by a continuous knowledge of the
operating state of the machine (motion and direc-
tion), it takes all the necessary measures and
executes the command. This is all done without
time-wasting delay mechanisms.

Computer logic control brings to you rapid
error-free tape handling. It is actually
impossible to accidentally break a tape.
Call your CROWN dealer NOW!

MODEL CI| 844
Four channel recorder for
perfect mastering.

MOST PERFECT REPRODUCTION FINEST TAPE HANDLING
= Performance as yet unequalled < Computer smooth operation
& Four years proven Solid <y True straight line threading

State circuitr
y ¢ Patented Electro-Magnetic brakes

2y Extremely low noise electronics never need adjusting
THE HALLMARK OF CROWN — QUALITY CRAFTSMANSHIP THROUGHOUT

o nourr

BOX 1000, ELKHART, INDIANA 46514 « PHONE (219) 523-4919

MADE
ONLY

IN
AMERICA
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recordings, there was the wonderful
feeling of transparency that good solid-
state amplifiers impart.

Based on the foregoing tests and ob-
servations, the Marantz Eighteen re-
ceiver appears to bridge the gap
between separate components and to-
day’s increasingly popular receivers.
It looks like a receiver, combining all
electronics on one chassis, while it per-
forms like good-qualitv separate com-
ponents. Though it is not quite the peer
of Marantz’ own line of separate com-
ponents, the Marantz receiver shares
many of its design and long-life con-
struction virtues. And it’s half the
price! So if you've aspired to own
Marantz equipment in the past and
could never swing the price, there’s
another turn at bat for you.

Check No. 34 on Reader Service Card

Addenda to Sony/Superscope
Model 230 Stereo Tape Recorder
Equipment Profile (May 1968)

It was erroneously stated in re-
viewing the Sony/Superscope
Model 230 four-track stereo tape
recorder that it had a signal-to-
noise ratio lower than that
claimed by the manufacturer,
where, in fact, S/N was higher.
This variance in measurement
was due to using different refer-
ences. Whereas Aupnio employed
a reference point of 0 VU at 19,
distortion, Sony/Superscope’s
specifications clearly note that
measurements were taken at peak

level, which would be at the 39}
mark commonly used by many
tape recorder manufacturers. This
would indeed enable the machine
to easily meet its signal-to-noise
specifications since it increases
the ratio by 6 to 8 dB.

Also worth noting is omission
of mention of the machine’s inclu-
sion of a “scrape flutter filter.”
Usually found only in profes-
sional recording equipment, the
“scrape flutter filter” is a special
idler located between erase and
record/playback heads. Its pur-
pose is to eliminate tape-modula-
tion distortion.

BSR McDonald
Model 600/M44-E
Automatic Turntable

MANUFACTURER’S SPECIFICATIONS -
Speeds: Four. Platter Diameter: 11”7. Wow
(at 33'/s rpm): 0.1% rms. Flutter (at 33'/3
rpm): 0.04%0 rms. Tracking Error: Two deg.
max. Stylus-Force Range: 0-6 gms. Arm
Resonance: 15 Hz. Price: $89.50, includ-
ing Shure M44-E cartridge, WB-6 deluxe
base and DC-3 deluxe dust cover.

The BSR 600/M44-E is a complete
record-playing unit. That is, it consists
of an automatic turntable with a Shure
Model M44-E elliptical-stylus stereo
cartridge already installed. and a wal-
nut-finish wood base topped by a plas-
tic dust cover.

The Model 600 changer used here is
the top unit in a line of moderately
priced BSR McDonald record chang-
ers. The changer itself has a retail
price of $74.50. In contrast, the whole
package is available for only $15.00
more (if bought separately, the com-
ponents and accessories would total
$128.00.)

The turntable incorporates most of
the features of higher-priced auto-
matic turntables, though in some cases
in a more simplified way. The changer
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unit features a low-mass tubular arm
that comes with a sectional counter-
weight to halance against a wide range
of cartridge weights. Both counter-
weights are resiliently mounted and are
easily adjustable for see-saw balance
before the tracking force is “dialed.”
The arm’s ball-bearing pivot is angled
parallel to the plane of the clip-in
cartridge shell. There are 2 spindles:
One short one for manual play and a
long one for automatic play. Tracking
force is set by dialing a number next to
the arm pivot. The dial is calibrated in
ls-gram increments. And it is pretty
accurate once a good zero reference is
established by sliding the rear counter-
weight to the proper place for balance.
A most handy feature is the arm lock
that automatically clamps the arm
after shut-off and releases it during
start. A muting switch shorts out the
cartridge output during record chang-
ing and a “pop” filter eliminates motor
on-off noises.

The cueing mechanism, which allows
one to handle a lightweight tone arm
manually without fear of dropping it
on a record, operates with mechanical
linkages. Therefore, the rate of tone-

arm descent is proportional to the
speed with which the lever is thrown.
While this method works well, it is not
quite as effective as the pneumatic-type
systems used in more expensive tone-
arm designs. However, this cueing de-
vice is an especially useful feature,
meeting all but very precise tape re-
cording needs.

Drive and changing mechanisms are
rugged and simple. A four-pole induc-
tion motor has a stepped pulley
mounted to its shaft, which drives a
rubber interwheel. The wheel drives
the inside of a sub-platter (7-in. diam-
eter) that is riveted to the main 11-in.
cast-aluminum platen. A novel speed-
changing mechanism uses a nylon rack
and pinion linkage to smoothly raise
and lower the interwheel with the
speed selector control, thereby lining
it up with the different pulley steps.
The entire mechanism was found to be
jam-free and reliable in operation.

Performance

The BSR 600/M44-E performed as
follows: Rumble, including vertical and
lateral components, was measured at
—27 dB referred to 1.4 cm/sec at 100
Hz (or 3.54 cm/sec, 45 deg. velocity

Fig. 2—View of the BSR 600 with turntable
plaitter removed.
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...fall in lovelwith KENWOOD

because KENWOOD is made
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Set your heart on KENWOOD
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TK-140 - AM/FM FET - SOLID STATE - 130 WATTS - RE!"EIVER $339. 95
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at 1000 Hz), the standard NAB method
for rumble measurement. With the
vertical-rumble components cancelled
by paralleling the cartridge outputs,
the rumble was —31 dB. This is satis-
factory for all but speaker systems that
can exhibit great output in the very
deep bass region. Wow was checked at
0.15%, and flutter was about .04%,. The
speed at 3314 rpm was more than 19
fast, as well as running fast at the other
speeds. Speed remained constant over
a range of 85 to 135 volts, however,
which is excellent. There was no arm

resonance down to 20 Hz and the unit
mounted to its base was not particu-
larly sensitive to shock and vibration or
acoustic feedback.

The Shure M44-E stereo cartridge
which comes fitted to this BSR unit is
the $34.50 member of the Shure family
of high-performance ellipticals. It has
the highest output voltage and, as an
excellent performer at just under 3
grams of tracking force, appropriately
complements the BSR 600 automatic
turntable.

The sculptured walnut base of the

BSR 600/M44-E package has an at-
tractive metal sash around its girth,
and the matching tinted plastic cover,
w th its distinctive walnut stripe, is ef-
fective in protecting the unit from dust
and other hazards. In addition to pre-
senting an attractive appearance, the
BSR Model 600/M44-E succeeds ad-
mirably in filling the need for a mod-
est-priced all-in-one record playing
unit that incorporates many refine-
ments normally found only in more
expensive automatic turntables.
Check No. 40 on Reader Service Card

Jensen Model TF3B
Speaker System

MANUFACTURER’S  SPECIFICATIONS —
Frequency Response: 25 Hz-20 kHz. Cross-
over Frequencies: 2000 Hz, 10 kHz. Im-
pedance: 8 chms. Power Rating: 25 watts.
Woofer Resonance: 30 Hz. Dimensions:
13'/2” H x 23%*s” W x 11%/s” D. Shipping
Weight: 40 Ibs. Price: Oiled Walnut,
$122.00; unfinished, $109.00.

The model TF-3B, a 4-speaker, 3-
way -bookshelf-size unit, is the least
expensive one in Jensen Manufactur-
ing’s new series of five loudspeaker
systems.

It contains four speakers—a 10-in.
woofer, two 314-in. midrange units, and
a spherical-radiator tweeter. Housed in
a dark walnut cabinet (an unfinished
model is also available), it features
dark olive-color cloth that matches wal-
nut strips which divide the front into
three sections. The outside two sections
are covered with a gold metal grille,
giving the unit a modern-style appear-
ance. The metal grille also offers extra
protection against accidental poking to
the two mid-range speakers which are
mounted behind one section. Two screw
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terminals (color-marked for polarty
identification) are recessed in the rear
of the enclosure, together with knurled
shaft of a high-frequency level control.

The cabinet of the TF-3B is made of
a plywood-flakeboard walnut veneer
combination, %;-in. thick. The backs
of the mid-range and tweeter speakers
are sealed with metal, an integral part
of the speaker “basket” assembly. The
woofer, which has a 1V;-1b. magnet,
utilizes the enclosure’s ducted port (a
heavy cardboard tube, 7-in. long and
about 3-in. in diameter) for bass load-
ing; a rubber gasket ensures a tight seal
of the enclosure rear. Crossovers are of
the L-C (inductor-capacitor) type. The
high - frequency - level  potentiometer
controls both mid-range and tweeter
level, since mid-range crossover takes
place at a high 2000 Hz.

Performance

With the HF level control turned up
all the way, the measured frequency
response of the TF-3B averaged about
+6 dB between 60 and 16,000 Hz. This
is particularly fine. Response dropped
off below 60 Hz and doubling could be
induced below 50 Hz at high input

Fig. 1-Jensen Mod-
(4 el TF3B booksheif
4 speaker system.

levels. At low levels, we could measure
output down to 30 Hz. There were no
significant peaks or dips in the re-
sponse. Tone bursts, shown in Fig. 2,
back up the excellent transient re-
sponse of the speakers, with no evi-
dence of ringing anywhere. The high-
frequency dispersion was good, as
would be expected from tk  lome-type
super tweeter. In a har(Moom, one
might turn down the HI level control
just a bit. Otherwise, full up is OK.
Efficiency of the speaker system is low.
Therefore, we recommend a 25-watt

Fig. 2—Tone bursts taken at 250 Hz and
10 kHz.

(rms) amplifier for use in a 12 by 18 ft.
room. In a smaller room, a lower-power
amplifier would suffice, of course.

In listening tests, we found that the
TF-3B had a full, warm sound. There
was a slight tendency to be boomy at
very high listening levels, but a speaker
of this type should not be used to pro-
duce sound pressure levels that can
burst ear drums. It offered its best
sound in a small room, at medium and
lower acoustic output levels. When
listening to a stereo pair of TF3B's, we
observed excellent stereo balance, with
no wandering or peaking, which de-
notes close similarity in the two units.

The TF-3B, therefore, turns out to
be an excellent performer in its class.
It should serve well in complementing
a medium-priced sound system. Per-
sons who want a moderate-sized book-
shelf speaker system with a little more
sculptured face to go along with fine
performance will find the TF-3B very
appealing, indeed.

Check No. 42 on Reader Service Card
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UNBELIEVABLES

If we told you that your present
speakers are not producing
their fullest potential, you
wouldn’t believe us, would you?

If we told.you that the minute
you hooked them up to a CM
amplifier things would happen
to you that would spoil you

for anything less, you still
wouldn’t believe us, would you?

Even if you’re sophisticated
enough to read the CM specs
and compare them tc the specs
of any other quality amplifier,
you still wouldn’t be'ieve us.

You will only believe your ears!

We suggest, then, that you
write us fer the name of a CM
dealer neer you who has been
authorized to loan you a CM
amplifier or a CM amp/pre-
amp for testing in your own
home with your present
equipment. Just listen . . . fora
change. Then you'll believe us.

Even the offer is unbelievable,
isn’t it?

s/ LABORATORIES

Front, #CC-1; Top Left, #911; Right, #CC-508 C/M Laboratories, 327 Connecticut Ave., Norwalk, Conn. 06854
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Classical
Record
Reviews

EDWARD TATNALL CANBY

Baroque Organ

Music of Frescobaldi, Sweelinck, Bach.
Lawrence Moe, organist.

Cambridge CRS 2513 stereo

This is a first rate “Baroque” organ
record, from the University of Cali-
fornia, offering not only excellent hi-fi
sound but two very different organs
and music to match each. Plus an or-
ganist, who for once, is really musical
in his playing, shapes each line with
care, gets through to the meaning of
every section, plays a superb legato
and a dynamic staccato and registers
the music with splendid color struc-
tural sense. Cambridge Records is well
known for this kind of excellence. It is
one of those rare, small companies that
continue to exist on a very few releases,
every one of real interest. Don’t know
how they do it.

Side 1 offers a lovely little “chamber
organ,” built in 1783 but using pipes
fabricated even earlier. The appropri-
ate music is by Frescobaldi and Sweel-
inck; Frescobaldi, one of the very earli-
est true organ composers, seldom has
sounded so convincing and the lovely
Sweelinck variation (Dutch) on a folk
song, “Mein junges Leben hat ein End”
are faultlessly set forth, with never a
note unphrased or uncalculated yet
with human warmth rare on the organ
—a mechanism that must always, of
course, be forcibly ‘“humanized.”

Side 2, on a larger modern Holtkamp
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organ in the high Baroque style, offers
a Bach program, a prelude and fugue
(A major) followed by the Christmas
Canonic Variations on “Vom Himmel
Hoch,” a familiar chorale melody.
Again, excellent phrasing and shaping
of every detail and none of that arbi-
trary staccato playing that too many
organists do by habit, after years of
dull-toned and blurred church organs.
(Only way to punch the melody
through the murk—but not on this in-
strument.)

Note RCA’s better-known Weinrich
recordings on a similar Holtkamp or-
gan in New York—this man Moe is a
far finer organist. Only RCA'’s big live
acoustics are superior; this organ is in
a somewhat lifeless small hall.

Sound: B+

Performance: A

A Jazz-Classics Mix

Charlie Byrd—Music of Villa-Lobos. (Pre-
ludes Nos. 1-5; Etudes Nos. 1, 5, 6, 8,
11). Guitar solo.

Columbia CS 9582 stereo ($4.79)

I haven’t kept up with the raft of
previous Byrdish albums that are in
the Columbia *“‘popular” catalogue. All
1 know officially is that here is a famed
jazzman playing “classical,” all by him-
self, not even a lush orchestral backing.

Easy enough to pass judgment! It’s
excellent. Maybe even better than Co-
lumbia knows. Jazz or no jazz, this man
is a first rate “classical” guitarist, tech-
nically very much on top but, more im-
portant, with an easy musicianship that
makes the music sing with really effort-
less grace and naturalness. A thor-
ough pleasure, absolutely unqualified.

Not that Villia-Lobos (Brazilian) is
very heavy “classical.” Far from it.
Like so many Latins, he was prolific
and eclectic, with no great worries
about being either profound or difficult.
The early Preludes (1929) are more or
less modified Spanish-school, diomatic
for the guitar and totally easy on the
ear. The later Etudes on Side 2 (1940)
are more complex, with some moder-

ately biting dissonance; just pleasantly
solid after the hors d’oeuvre of Side 1.
A good album, period; and who cares
what official category it’s filed under.
Maybe we ought to call it mood music.
Darned good mood music!

Performance: A — Sound: B

The Music of Ornette Coleman (Saints
and Soldiers; Space Flight, Forms and
Sounds). With Phila. Woodwind Quin-
tet, String Quartet of Ch. Symph. of
Phila.

RCA Victor LSC 2982 stereo ($5.79)

This jazzman isn’t playing classical
—he’s producing “classical” music
(maybe) for a classical performers.
And boy, is he trying hard.

Frankly, I found the stuff preten-
tious and self-conscious. By which I
mean simply, that though it is full of
extreme dissonance and makes a very
important-sounding impact, what with
the Philadelphia classical players and
all, the music itself leaves me classi-
cally very cold.

I suppose this is partly because I am
never happy when jazz people desert
their relatively advantageous informal-
ity for the outward formal wear of the
classical scene, white tie, black tails and
all. That stuff is on the way out in
“classical” music. Jazz is putting on
the dog too late. In many ways, jazz is
much stronger in its own style of music
making. Reminds me of the “primitive”
folk singers who want to give up their
own genuine music in favor of show
tunes and television.

Beyond the mere fact of this ex-
tremely dissonant and difficult classical
idiom, played by such a forbidding ar-
ray of ultra-ultra chamber players—a
string quartet, mind you—is simply the
music itself. I don’t make any sense of
it. Maybe you will, so better try. My
ear is too popular-oriented, I guess.

Performance: ? Sound: B—

Checkmate Farewell

Wagner: Siegfried Idyll. Brahms: Serenade
No. 2 in A, Op. 16. South German Phil-
harmonic Orch., Ristenpart.

Checkmate C-76010 stereo

Here, much delayed, is seemingly the
last of the Checkmate releases from
Nonesuch-Elektra, sealing what ap-
parently was a miscalculation of con-
siderable proportions—considering the
enormous success of the original None-

Check No. 45 on Reader Service Card —p»



5.

You'd expect a big difference
in performance between the $129.50 Dual,
the $109.50 Dual, and the $85.50 Dual.

There isn't a big difference.

The higher-priced models have a
few more features, but no more precision.
Play all three through comparable
hi-fi sysfems and we defy you to tell
which is which, from the sound alone.

To achieve this similarity, Dual simply
did what other manufacturers would get
sued for doing. We copied the most
expensive Dual.

We eliminated some things that
weren't essential to the good performanee.

But we kept everything that was essential..

Most o the -fatue of this-$8Q50 Dual were desined for more expensive Duals.

So, though we're about to describe
the $89.50 Duzl, the Model 1015,
everything we say about it is also true
of the more expensive Duals.

The 1015 has a low-mass,
counterbalariced tonearm that tracks
flawessly with a for-e as low as
half a gram. (Vertical bearing friction
is .0l gram; horizontal bearing
friction is .04 gram.)

The tonearm setlings for balance,
tracking force and anti-skating are con-
tinucusly veriable eond dead-accurate.

The cue ccntrol is gentle
and accurate, and works on both
automatic and monual start.

(Rate of descent is 0.5 cm f sec.
The cueing is silicon-damped and
piston-activated.)

The motor maintains constant speed
within 0.1 % even if line vcliage varies
from &0 to 135 volts.

Rumble, wow and flutter are inaudible,
even at the highest volumes levels.

If all we say about the $89.50 Dual
is rue, you may wonder why anyone
would pay the extra $40 for the Dual 1013

Perhaps there's something appealing
about owning the very best there is.

United Audio Products, Inc.,

535 Madiscn Avenue,

New York, N.Y.10022.



such label. So be it. I wrote the linear
notes for these Checkmates, and 1

write them no more! Down goes the
crew with the ship.

I wrote about the music but, by a
technical quirk (no pressings yet). I
never got to hear them. So this is my
own first try at the release, liner notes
or no. Interesting. Now just what does
this disc (like the others in the series)
have to offer? What is its problem, if
any?

Technically it is a lovely job, an orig-
inal recording (not merely licensed
from other outfits, as are many None-
such releases), and it was done via the
Dolby system, cut direct from the origi-
nal non-mixed master tapes, recorded
for stereo only. Fine idea, and still
good as ever.

But musically there are problems.
The big works of nineteenth century
music—even these on the side—belong
to the first-line orchestras and the
powerhouse conductors, at least as we
hear them in the U.S.A. We are in a
sense spoiled. We have heard such
music, if we know it well,in a long series
of superbly tailored performances over
the years, with all the advantages of
the great-name leaders — from Tosca-
nini onwards. Though we may not know
it, we can tell the difference, when we
hear merely a good, solid “small-town”
performance. It’s like a local “South
Pacific” or “My Fair Lady”—excellent,
but the original performance echoes
through every note, in the mind.

Worse, sight unseen, we are equally
spoiled; we’ll buy the big names (espe-
cially in the low-cost reissues!) in pref-
erence to the small names, when it
comes to the famous warhorses. That’s
the big-name problem.

Frankly, I found Ristenpart’s Wag-
ner very amateurish. He is not a spe-
cialist in this music; his best work is
in the steady solidity of Baroque music,
than which nothing could be more op-
posite than the “Idyll,” with its sensu-
ous, perfumed exoticism! It is nicely
ptayed here, on the surface. But there
1s no tension; it plods, it loses its way,
its insides are poorly balanced, its mar-
velous changes of key and mood are
perfunctory. The big conductors win by
a mile.

Brahms, much more gemiitlich, more
friendly and German in this early Ser-
enade, fares a good deal better. Nice
contrasts, strings vs. winds. But even
here, the tension is lacking, the music
rather oddly paced (for those of us who
have heard it elsewhere numerous
times).

Good try, good idea; so-so realization.

Performances: C+, B — Sound: B+
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Violin Concertos

Haydn: Violin Concertos (No. 1in C; No.
3 in A, “Melk”). Nel! Gotkovsky; Tou-
louse Ch. Orch., Auriacombe.

Nonesuch H-71185 stereo

In the summer of 1929 1 was taken
through the library of the fabulous
monastery of Melk, on the Danube
near Vienna—plastered cherubs and
angels galore, a most un-librarian
decor! Within a few feet of me lay the
lost manuscript now known as the
Melk concerto, discovered there almost
twenty years later and recorded on one
of the early LPs of the 1950s. It is a
work of the first ten years of Haydn’s
composing life, that sprightly period
now becoming so popular on discs, and
will remind you of Mozart as much as
of the later Haydn. Mozart was a child
when it was composed. The other con-
certo on this record is from the same
period, a bit earlier. Both make lovely
and effortless listening, either fore-
ground or background as you wish.

Miss Gotkovsky is an ideal Haydn
violinist, superbly accurate in her pitch
and rhythm and in her effortless double
stops, entirely free of the flamboyant
Romantic trickery that so many older
violinists still employ, yet a persuasive
performer of expressive melody. Ex-
cellent! Even her cadenzas (by herself)
are believable, which is something.
Good orchestral backing, too, if in a

rather over-large, though pleasing,
acoustical surround.
Performance: A— Sound: B+

Roger Sessions: Violin Concerto (1935).
Paul Zukotsky; Orch. Philh. de la Radio-
diffusion-TV Francaise, Gunther Schul-
ler.

Composers Recordings CR1 220 USD
stereo

Composers Recordings is the elec-
tronic arm of the contemporary Ameri-
can composing fraternity (classical di-
vision). The label covers a cross section
of current and recent production in the
area. Faithfully reflecting the musical
scene, the CRI offerings are wildly va-
ried, in every imaginable style and of
all degrees of content and accessibility
—just so the CRI pro judges feel the
music is representative of their collec-
tive art. The choices are authoritative,
definitely. and many are widely valu-
able for listening, like this one. Others,
perhaps, are musician’s music, for the
profession. That is to be expected.

Not this one, though you may never
have heard of Roger Sessions. (I once
studied with him, and taught as his
assistant.) It isn’t popular music, to
be sure, but if you like, say, Prokofieff,
and can take Stravinsky and Bartdk,
yvou will find the big Sessions Concerto,
now already more than thirty years old,
an easy work to listen to in terms of
idiom. It is no longer very modern
(though it is dissonant), of an elegant
effect, neither jazzy nor twelve-tone,
nor folksky. Solid symphonic concert
stuff, the best of its kind, and sympa-
thetically performed by a knowledgea-
ble young violinist and a powerful
young conductor.

Performance: A Sound: B

Harpsichordist

Rameau. Piéces de Clavecin 1724, Nou-
velles Piéces 1728). Kenneth Gilbert,
harpsichord.

Pirouette JAS 19036 stereo

This forthright young Canadian
harpsichordist plays an interesting in-
strument; modern but with its “quills”
and all the rest modeled directly on
17th-century Flemish construction. It
sounds more brilliant and bell-like than
most modern instruments, and the an-
notation wisely suggests that playback
volume be turned a bit low. Sounds
much better that way since the instru-
ment isn’t as loud as it seems with full
groove modulation. (It would be good
if this admonition were more widely
used in recordings of small-voiced in-
truments.) Turn it down and it is
lovely. Up and it becomes unnaturally
strident.

Gilbert is technically a whirlwind of
a finger man, and musical, though his
plaving is far removed from the dra-
matic Romanticism of such as old
Landowska—who played Rameau too.
In the young style,he plays rather met-
rically, with a minimum of hesitations
and ritards. But in the long run, after
two sides, one comes really to respect
him. The music is alive and expressive.

Note a typical scrambled omelette of
commercial attributions here—it’'s a
Pirouette record, on the cover, and a
Janus. on the label, an “Fuverest pro-
duction” distributed by Ambassador
Record Corp., pressed for Baroque
Records (that’s what it says) by RCA
Victor Custom Division. And it comes
from Canada! What next?

Performance: B4 Sound: B+
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Light
Listening

STUART TRIFF

Leontyne Price: “Right As the Rain” and
eleven other songs. Leontyne Price,
soprano; arranged and conducted by
André Previn.

RCA Victor LM/LSC-2983 ($5.79)

Dear Miss Price:

Just heard your new album of pop
songs, so let me say right off that we all
love you and think you’re great! And
you don’t have to prove to us what a
regular gal you are by singing songs
like “My Melancholy Baby ” With that
superb vocal instrument of yours, it’s
sporting, but really unnecessary for you
to resort to imitations, such as that
camp rendition (in German, yet!) of
“Falling In Love Again.”

Admittedly, “Hello, Young Lovers,”
“Sleepin’ Bee,” and “Sunrise, Sunset”
are all fine songs, but don’t you think
they’ve been somewhat over-exposed?
To be quite honest, I feel that you're
not entirely at home in many of these
numbers, judging by the manner in
which you alter your style and timbre
from song to song, sometimes, within
the framework of the same song.

I hope we can meet someday soon,
over one of my special martinis (no-
body makes ’em drier—no vermouth),
and talk about some of the wonderful
and unduly neglected things by Gersh-
win, Weill, Arlen, etc., that would make
excellent material for your second al-
bum of light repertoire. By the way,
I'd like to nominate that song by the
Previns (“Where, I Wonder”) as the
“sleeper” of this collection . . . a haunt-
ing and beautiful ballad, beautifully
sung! With all good wishes. S.T.

Performance: B Sound: B+

New Year’s Concert—Music of Johann and
Josef Strauss. Vienna Phitharmonic
Orch./Willi Boskovsky.

London CS-6555 ($5.79)

This is the seventh collection of
music by the Strauss Family recorded
by the Vienna Philharmonic under its
concertmaster, Willi Boskovsky. It is
every bit as welcome as the previous
half-dozen and long may the series con-
tinue. Included in this present survey
are three orchestral excerpts from
rarely-heard operettas by the Waltz
King: the Czardas from the third act of
“Ritter Pasman,” and the Overtures to
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“Cagliostro In Vienna” and “The
Queen’s Lace Handkerchief.” Tunes
from the latter work are contained in
the waltz, “Roses From the South.”

Another Johann Strauss item of
special interest is the waltz, “Karnival-
botschafter,” which I believe is here
making its debut on long-playing discs.

Josef Strauss, a fine musician, over-
shadowed by his more celebrated
brother, is represented by two waltzes
(“Dynamiden” and “Village Swal-
lows”) and two polkas (“Dragon-Fly”
and “Windmill”’) which exemplify his
expert craftsmanship.

The performances of all these works
leave nothing to be desired. The Vi-
enna Philharmonic is one of the world’s
great orchestras. And it sounds it here!
The conducting is both authoritative
and affectionate. London’s reproduc-
tion is first-rate. Stereo effects are dis-
creet except in the “Ritter Pasman’
selection, where violin and cymbalom
solos are distinctly defined left and
right. All in zll, a thoroughly enjoyable
record. 8.T.

Performance: A Sound: A

AN ASTOUNDING NEW

AUDIO NOISE REDUCTION
SYSTEM WHICH IS

MAKING BACKGROUND NOISE
YESTERDAY’S PROBLEM.

The Dolby System gives

A 10dB increase in
usable dynamic range

A 10-15dB hiss reduction
A 10dB print-through and
cross-talk reduction

£ 10dB hum reduction

PLUS generally cleaner, more
transparent recordings—with
unaltered frequency response
and signal dynamics.

Recording engineers and musical directors are
so enthusiastic about the Dolby S/N Stretcher
system that the network of users is growing at
an astonishing rate—on an international scale.
Master tapes made with the system now fiy
regularly between the major recording centers of
the world, such as New York, London, Rome,
and Vienna.

The basic principle of the system is simple.
Low-leve! signals are amplified in four indepen-
dent frequency bands during recording and
attenuated in a complementary way during play-
back—recording noises being reduced in the
process. High-level signals are unaffected by
this procedure (no distortion or overshooting),
and the symmetrical design of the circuitry
ensures that the signal is restored exactly in all
details—high-level and low-level, amplitudes and
phases. The result is a noise reduction system
withideal characteristics—perfectsignal handling
capability which can pass any line-in, line-out
A-B test, and a genuine 10dB noise reduction.

In short, the Dolby system offers an entirely
new area of sound for the recording engineer.
Get to know more about it fast by writing directly
to Dolby Laboratories or contacting your nearest
agent.

DOLBY LABORATORIES INC.

333 SIXTH AVENUE - NEW YORK - N.Y. 10014
Telephone: (212) 243-2525 - Cables: Dolbylabs New York
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New Sonicspectaculars!
by STUART TRIFF

{
)
{
{
; LoONDON-DECCA CREATED quite a
¢ sensation among sound buffs sev-
[ eral years ago with the establish-
Z ment of its Phase-4 Series, designed
{ primarily to exploit the potential of
2 the then novel medium of stereo.
Z The accent was on sound; musical
; content was a lesser consideration.
¢ To a certain degree this is still true,
{ but aural advances made by other
Z companies have now reduced the
) novelty value of Phase-4. Realizing
2 this, London has wisely been pay-
2 ing more attention to substantial
repertoire, and more ambitious re-
Z cent releases have been leaning
{ heavily on symphonic chestnuts,
; performed by major British orches-
; tras under well-known conductors.
2 With the inauguration of its new
Deram label, London has more or
2 less entered into competition with
g itself in the sound sweepstakes. Six
{ discs, devoted mainly to current pop
z material, comprise the initial re-
J lease. Once again, as with early
2 Phase-4, the sound is the thing. The
¢ music, though pleasant and expertly
( played, is inconsequential, and the
? performing artists are something
Z less than celebrated. So, there is
j little to divert the attention from the
; Series’ sonic delights . .. which are
i considerable.
? Now, for a brief description of the
2 “Deramic Sound System” and what
Z it is, and what it is not (advance
} publicity releases, notwithstanding).
; The recording technique employs
: two adjoining studios (for differing
! ambience) with a variety of micro-
? phones, each with different charac-
2 teristics—the various sections of the
) orchestra requiring a minimum of
; four mikes. Twenty-two or more
; magnetic tape tracks are used dur-
¢ ing the process, along with twelve
{ reverb systems and twelve British-
2 made signal-to-noise reduction sys-
z tems. I was somewhat more amused
y than impressed over this procedure
¢ on learning that the Deram people
4 insist on referring to it as not being
{ “mechanically-contrived” (!).
( In common with Phase-4, the re-
2 production bears little real resem-
) blance to the way an orchestra
} actually sounds in a concert hall. It
t is, however, a fabulous phono-
5 graphic achievement. The record
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surfaces are exceptionally quiet and
clean; each instrument is repro-
duced with X-ray clarity. The
stereo perspective is broad and full-
bodied. Another plus factor is the
excellent sound quality obtainable
at low listening levels. This will be
a boon to the enthusiast who wants
to show off his rig to friends, with-
out making their conversation com-
pete with the volume control—and
this is as it should be in music which
is of the background-mood variety.

Good as these records are, I can-
not indulge their makers in two bits
of wishful thinking made for them.
As stated, the sound has very effec-
tive depth and dimension, but it
most certainly does not “wrap itself
around you.” The other claim:
«_..as effective when moving around
as sitting in one place,” is true just
so long as you don’t move any fur-
ther than from one end of the sofa
to the other. I also feel obliged to
point out that the playing time of
these discs, which are not budget-
priced, averages approximately 16
minutes per side.

Orchestral in the Night—Gordon Franks
Orchestra (You Only Live Twice; A
Walk in the Black Forest; Love in the
Open Air; Brazil, etc.). Deram (stereo
only) SML-13701 ($4.79).

Voices in the Night—Peter Knight Or-
chestra & Chorus (If | Were a Rich
Man; My Cup Runneth Over; Puppet
on a String; A Whiter Shade of Pale,
etc.). Deram (stereo only) SML-13702
($4.79).

Latin in the Night—David Whitaker Or-
chestra (The Look of Love; Corcovado;
I Will Wait for You; Summer Samba,
etc.). Deram (stereo only) SML-13703
($4.79).

Brass in the Night-Tony Asborne’s
Three Brass Buttons (All You Need Is
Love; Thoroughly Modern Millie; He-
lados; Cornflake; Sunspot, etc.). Deram
(stereo only) SML-13704 ($4.79).

Piano in the Night—The Pianos of Tony
Osborne (Volare; Exodus; Sentimental
Journey; Elmer’'s Tune, etc). Deram
(stereo only) SML-13705 ($4.79).

Strings in the Night—Gordon Franks Or-
chestra (Viva Maria; A Man and a
Woman; Umbrellas of Cherbourg; The
Young Girls of Rochefort, etc.). Deram
(stereo only) SML-13706 ($4.79).

Performance (for all): B4
Sound (for all): A 4
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Jazz, etc.

BERTRAM STANLEIGH

Hank Jones & Oliver Nelson: Happenings
Impulse Stereo A-9132 ($5.98)

The Oliver Nelson band, with Clark
Terry featured on trumpet, provides
some supple backgrounds as Hank
Jones creates delicate filagree patterns
on his new Baldwin electronic harpsi-
chord.

Performance: A Sound: A

Jerry Hahn Quintet: Ara-Be-In

Changes Stereo 7001

First release of a new offshoot of the
Arhoolie label, Changes Records will
concentrate on contemporary music.
Hahn’s quintet, comprised of former
members of the John Handy and
Charles Lloyd groups, integrates Afro-
Indian influences into expressive, well-
paced performances Sound is clean
with a balanced spread. Changes Rec-
ords is at P. O. Box 9195, Berkeley,
California 94719.

Performance:B 4 Sound: A

Phil Woods: Greek Cooking
Impulse Mono A-9143 ($5.98)

Saxophonist Phil Woods supple-
ments a seven piece jazz combo with
performers on the bazoukie, dumbeg,
and oud to achieve a new tonal palette.
Themes from Zobra the Greek, A Taste
of Honey, Antony & Cleopatra, and
Samson & Delilah all respond well to
the treatment, and the Woods group
show themselves as interesting innova-
tors.

Performance: B Sound: A

wild Bill Davis: Midnight to Dawn
RCA Victor Stereo LSP-3799 ($4.79)

Recorded live at Grace’s Little Bel-
mont in Atlantic City, the locale of his
recent collaboration with Johnny
Hodges, this platter features the same
tenor, guitar, and drums combo of the
earlier disc and much the same unin-
terrupted background of audience
chatter. The group swings brightly, and
the sound is about what one can hope
for under the circumstances. But are
such circumstances necessary?

Performance: A Sound: C—
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Bill Evans at Town Hall, Volume 1
Verve Stereo V6-8683 ($5.98)

Wonderfully communcative perfor-
mances by the outstanding keyboard
impressionist in jazz. His solo, in mem-
ory of his father who died two weeks
before the concert, is one of the most
profound jazz statements on disc.

Performance: A Sound: A

Poetry, Rock, etc.

Tim Buckley: Goodbye and Hello
Elektra Stereo EKS-7318 ($5.79)

In his second album, Buckley dis-
plays a more poetic, atmospheric per-
sonality than appeared in the vigorous
initial platter. Ten eloquent, anguish
tinged poems are chanted to an exotic,
unearthly accompaniment.

Performance: A Sound: B

Malachi: Holy Music
Verve Stereo V6-5024 ($5.98)

More psychedelic music with an
East Indian influence, this disc offers a
variety of slow, clear plucked sounds
that provide an adequate background
for some other activity but fail to keep
the attention of this listener for more
than a few minutes.

Performance: ? Sound: A

Big Jim Sullivan: Sitar Beat

Mercury Stereo SR-1137 ($4.98)

A rocking beat, well-spread stereo,
and a pleasant balance of exotic sounds
combine to make most of this disc
among the most engaging of the cur-
rent flock of pop-rock-sitar recordings.
Only the few bands with oboe and
string arrangements keep this from be-
ing a total delight.

Performance: A toB Sound: A

Movement Soul
ESP Mono ESP 1056

Selections from mass meetings, ser-
mons, rallies, and demonstrations, to-
gether with a number of individual
interviews. Recorded in 1963 and 1964
in Alabama, Mississippi, Georgia, and
Washington, D. C., these recordings of
the spirit and music of the freedom
movement are a well-prepared docu-
ment with a full text in an accompany-
ing booklet. Sound is remarkably good
for field recording.

Sound: B
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A Sound
Investment

The 711B FM Receiver. For real music to
your ears. Every touch of sound from FM,
tape or record player, arrives with
distortion-free reproduction whether it’s
the softest whisper of a muted guitar or
the rolling crescendos of tympani.

100 watt power rating (IHF) with fre-
quency response of +1dB, 15 to 30,000 Hz,
the 711B is fully silicon transistorized, has
the latest FET front end, integrated circuits,
automatic reset circuit breakers. Between-
station noise is completely eliminated by
Altec’s new muting circuit.

The professional look. Certainly the pro-
fessional touch. (Professional sound engi-
neers have installed Altec quality in
broadcast and recording studios for over
three decades.) That's why it's the very
sound buy at $399.50. See your Altec dealer.
Or send for our 1968 Hi-Fi Catalog.

Check Mo. 49 on Reader Service Card

I‘?“
A division of /277 Ling Altec, Inc., 1515 S. Manchester Ave., Anaheim, Calif. 92803
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FOURTEEN YEARS AGO, RCA Victor
became the first major record company
to issue a pre-recorded stereophonic
tape. The work was Richard Strauss’
“Also Sprach Zarathustra,” conducted
by Fritz Reiner with the Chicago
Symphony Orchestra. The format was
open reel two-track stereo at a speed
of 7V ips. For all practical purposes
it can be said that the stereo tape in-
dustry began with that remarkable
recording.

Among the audio buffs of those days,
“Zarathustra” and subsequent stereo
tape releases created a sensation. It be-
came a very “in” thing to “go stereo.”
But the price of admission to this ex-
clusive club was high. You may recall
that the tapes were astronomically
priced (for example, a Tchaikovsky
6th Symphony was $18.95). Then there
was the matter of the stereo tape ma-
chine, plus an extra amplifier and
speaker. Unquestionably, stereo tape
was for the affluent at that time, but
backed by strong promotional pushes
from manufacturers, this medium
flourished although the growth pattern
was steady rather than spectacular.

By 1957, which can be considered the
“high water mark” of two-track stereo
tape, sales were reported to have
passed 5-million dollars a year. In spite
of such drawbacks as poor signal-to-
noise ratio and the “sput-phut” of d.c.
nodule noise, stereo tape was exciting
and offered a unique listening experi-
ence not obtainable from a disc. Near
the end of the two-track stereo tape
era, better quality control of the dupli-
cating process and improved tape ox-
ides gave us some tape recordings of
remarkably high quality. The vener-
able phonograph disc, often the target
of pundits predicting its demise,
showed its amazing market vitality by
adapting to stereophonic reproduction
in 1958, and came very near to sound-
ing the death knell for stereophonic
tape. As you know, stereo tape sur-
vived with the introduction of the 4-
track format.

Stereo on disc and on tape has now
co-existed for 10 years, yet I am con-
tinually astonished that so many
people insist on the two mediums com-
peting with each other on a “warlike”
basis. This attitude is especially preva-
lent since the advent of stereo tape in
such new formats as open reel at 3%
ips, the 8-track cartridge and the cas-
sette. The general feeling is that tech-
nological advances in stereo tape have
out-distanced the stereo disc. This
posture is patently rediculous, of
course. One can make a formidable
case for the merits of stereo on tape or
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Behind
the
Scenes

BERT WHYTE

The State of Open-Reel
Pre-recorded Tape
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on disc, and an equally strong case for
their respective disadvantages.

For the last ten years, stereo tape has
meant the familiar open-reel 4-track
format operating at 7%, inches-per-
second. It is generally conceded that
this type of pre-recorded tape affords
us the highest quality of stereophonic
sound available to the mass market.
Given a carefully duplicated open-reel
tape made from a really good master
recording, we can enjoy wide range
30 Hz to 15 kHz sound on a remark-
ably consistent basis.

The 7V4-ips speed bestows the ad-
vantages of good transient response,
and lessens the problems of wow and
flytter and scrape flutter. To a some-
what lesser extent, the speed improves
the signal-to-noise ratio. Dynamic
range can be quite wide, and a com-
mon advantage shared by all tape for-
mats is that there is no distortion of the
type caused by the inner grooves of a
disc.

Needless to say, the longevity of
tape—the ability to play the program
repeatedly with virtually no audible de-
terioration—is a plus factor of all pre-
recorded tape over discs. Tape escapes
some of the distortion-causing factors
inherent in record-playing equipment,
such as inner-groove distortion. And
some tape machines can reverse a
tape’s direction automatically—equiva-
lent to flipping over a disc automati-
cally—which puts tape ahead on this
score. As to the disadvantages of open-
reel 7l4-ips tapes, there are some that
are trivial and some that are trouble-
some.

The statement that open-reel tapes
are “hard to handle” and “difficult to
thread” must be given some relevancy,
even though the experienced tape en-

thusiast may sneer at such ineptitude
on the part of the “general public.”
The factor of price has always been a
thorny point with pre-recorded tape.
The gulf between the price of a disc
and the identical program on a 7V%-ips
stereotape is considerable, and must
certainly be reckoned as one of the rea-
sons for the increasing interest in open-
reel 3% -ips tapes. Even taking into
consideration the discount practices
prevalent in most large cities, many
33, - ips pre-recorded tapes have
achieved a price parity with the stereo
disc.

From the strictly technical view-
point, the open-reel, 4-track, 7%%-ips
stereo tape suffers from two maladies.
Crosstalk is one of the bugaboos, de-
fined as a transformer-coupling phe-
nomenon between adjacent pairs of
head stacks. On a 4-track tape, tracks
one and three, and two and four, are
recorded in opposite directions. When
one pair of tracks is producing music
at a pianissimo level and the juxta-
posed other tracks are unleashing a
mighty fortissimo passage of music,
crosstalk is at its worst. Most of the
crosstalk is in the lower frequencies, but
mid-range and even high frequencies
can be involved. The severity of cross-
talk varies with the type of music and
the degree of quality control which was
exercised in duplicating the tape. The
application of a separate bias supply to
each track in recent years has resulted
in less crosstalk and in lower levels of
crosstalk. Nonetheless, crosstalk re-
mains an all too frequent accompani-
ment to the recorded program, and is
often cited by many professionals and
advanced audio buffs as the reason for
their preference for two-track stereo.

The other technical shortcoming of
open-reel pre-recorded stereo tape and,
unfortunately, of every pre-recorded
tape format, is the matter of signal-to-
noise ratio (or if you prefer, tape hiss).
More than anything else, tape hiss has
been and is today, pre-recorded tape’s
chief flaw. The amount of tape hiss one
perceives is subject to many variables.
The size of the room in which the
listening takes place, the acoustic char-
acteristics of that room, the response
and efficiency of the loudspeakers, and
the sound level at which one plays back
his tape can have a profound effect on
what the auditor hears as a degree of
tape hiss (and for that matter, of cross-
talk and any other noises and distor-
tions).

If a person lives in one of to-
day’s typically thin-walled apartments,
which perforce imposes a limit on his
playback levels, and he listens in a
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small room highly damped with car-
peting and draperies, utilizing small
speakers with limited bass/treble re-
sponse, he can report with honesty that
he does not hear tape hiss nor cross-
talk. Contrast this with the audio buff
who lives in a house and plays his tapes
in a large living room through a wide-
range system at a relatively high room-
filling level. We can go a step further
here, for if this person favors the use
of some of the fairly ineflicient acoustic
suspension-type speakers, he must turn
up his gain control more than if he
used highly efficient theatre-derived or
horn-loaded loudspeakers. Quite obvi-
ously there is a difference in hiss level,
but even with the high-efficiency sys-
tem, he might find the amount of tape
hiss somewhat objectionable.
Admittedly, all the variables involved
complicate the job of the reviewer of
pre-recorded tape. Nevertheless, the
critic should establish some frame of
reference as to the level of tape hiss,
crosstalk and other extraneous noises.
I have used a sound-level meter to take
readings in a number of locations in my
listening room, of peak levels in the
loudest portions of the music as played
at a given level. By averaging these
readings, I can get a decibel reference
point at which I can assess the degree
of noise. By adjusting the playback
level of various recordings to this ref-
erence point, the differentials in tape
hiss, crosstalk, etc. among the compet-
ing brands of pre-recorded tape can be
ascertained with reasonable accuracy.

Transition

Acknowledging all the merits and
drawbacks of open-reel 7l4-ips pre-
recorded stereotapes, what is the pres-
ent status of this medium and what of
its future? These are not easv ques-
tions to answer. The entire field of pre-
recorded tape is in a transitional phase.
The backers of the newer tape formats
are all trying to gain ascendency and
become the dominant medium. They
are thinking in “mass-market” terms,
and I respectfully submit that this ap-
proach is not valid in respect to open-
reel 7Y, -ips stereotape. I have always
maintained that this product is for a
quality-conscious market, especially for
the devotee of classical music. Ampex
evidently agrees with me. They are now
the biggest producers of 7l5-ips tapes,
and I was told that they are in this
market to stay. They are very positive
in their convictions that the 7l%-ips
tapes are the preferred medium for
their classical catalog as well as for
high-quality pop material. The only
33%;-ips tapes in the Ampex classical
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A copy of this Test Report
on the Tandbery Model 64X

Stereo Tape Recorder
is yours for the asking:

~ EQUIPMENT TEST REPORTS

By Hirsch-Houck Laboratories

® Tuk outstanding petformance of past Tandbetg recard-
ers is a matter of record. In gur comments on the original
Model 64 (HiFi/STerE0 Review, October. 1963), we
pointed out that. almost alone among home tape recorders
of that time, the Tandberg 64 at 74 ips did not in any
way change the sound of 2 recorded program. whether
from discs or FM.

It s difficult to improve on ths sort of performance,
but Tandbesg engineers have done so. The new Model 64X,
externally identical to the older Model 64, is substantially
better in its frequency rcsponse, particularly at the lower

Other differences between the new Model 64X and the
older Model 64 include changes in the equalization at
3% ips and 2 reduced recording-bias current at the 17%-ips
speed. The most important change 15 the addition of a
separate cross-held bias head facing the uncoated side of
the tape opposite the recording head. This is largely re-
sponsible for the improved frequency cesponse and signal-
to-noise ratio of the Model 64X.

At 7Y% ips; we measured the overnll tecord-playback
frequency fesponse of the Tandberg Model 64X as an ex-
cellent 4-0.5, —2.5 db from 40 to 26,000 Hz. The play-

=) “The 64X offers the highest Y-
=4 caliber of performance i
=1 presently obtainable
-5[  inahome tape recorder e
=1 ...we could not find it
=3 fault with it in any respect. ¥
=53 The Tandberg 64X sells
i for $549 and 1s well worth it ¥
X 11 FT STEREO BBV IEW h;“i
:;ey.__x;u February 1968 issue Sing

line outputs (from low-impedance cathod:
the rear and is intended to be connecied ta
program source and amplifier system tor recoc
playback The recarder is supplied installed |
teskwood base.

The electronics of the 64X are hybrid in nature, using
vacuumn tubes for most funciions. The hias oscillator and
s associated output stages (which are separate for cach
track) are transistorized, as is the center-channel output
amplifier that supplies 1 volt of mixed outpul signal to
the rear jack.

e

weie hearing a 7%-ips machine with the Tandberg Model
64X operating at 1% ips

The 64X offers the highest caliber of petformance pres-
ently obtainable in 8 home tape recorder. It is unquestian-
ably a high-fidelity recorder at 3% ips, which cannot be
said for quite a few otherwise fine machines. We could
not fault its performance in any respect. The Tandberg
64X selts for $349 and is well worth it.

f;

HIFI/STEREO REVIEW

Hear this superb 4-track stereo
tape deck for yourself. Any au-
thorized Tandberg dealer will be
happy to give you a live demon-
stration.

For better, clearer

Model 64X features 4 separate tape heads for
record, playback, erase, bias; FM stereo multi-
plex, sound-on-sound, echo effects, add-a-track,
direct monitor, remote control. $549.00

P.O. BOX 171, 8 THIRD AVENUE
PELHAM, NEW YORK 10803

Check No. 51 on Reader Service Card

— ®
more natural sound. .. landbery OF AMERICA, INC.
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INSTALL
FOUR...

TIME IT NOW
TAKES TO INSTALL
ONE

MICROPHONE

Install multiple microphones as
quickly as you can plug them into
the Shure M68 Microphone Mix-
er. No splicing or soldering, no
need to change impedances.
Makes it easy to achieve Total
Communications*.

(* A superior sound installationin
which everybody who neseds a
microphone has one at his finger-
tips.)

MICROPHONE

MIXER

«..YOUR KEY TO TOTAL COMMUNICATIONS

(© 1967 Shure Brothers, Inc.
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catalog are productions made from
such labels as “Everyman” and “Par-
liament,” which are from low-priced
stereo discs.

As far as open-reel 7Y4-ips stereo-
tapes from companies other than Am-
pex are concerned, the picture is very
bleak. Most surprising is that stereo
pioneer RCA Victor has completely
abandoned 714-ips tapes. All their new
material, both classical and pop, will
be issued at the 334-ips speed. Catalog
items will continue to be furnished at
714 ips. For some time now, Capitol/
Angel has been issuing all of its tape
product at the 3%;-ips speed, and from
what I can determine there is no plan
to revive 7l4-ips tapes, even for the
classical catalog. Presumably, Colum-
bia has some interest in the 33%4-ips
market, as they have issued a few tapes
at this speed. What their intent is in
regard to the slow-speed material or
their future plans for 7l4-ips tapes I
don’t know.

It would appear on an overall basis
that, although there seems to be some
movement away from 7Y4,-ips pre-re-
corded tapes, the massive strength of
the Ampex conglomerate of labels will
ensure a good supply of this product.
There also seems to be a general feel-
ing that if the problems of tape hiss
and crosstalk could be overcome, the
7Y -ips tape would not only stage a
“‘comeback,” but would win many new
converts for this medium. Fortunately,
there has been some progress in this
direction. A few months ago Ampex in-
troduced 714-ips classical tapes dupli-
cated with their new process called
“EX-Plus.” By optimizing their mas-
tering equalization curve, the use of
specially built record and playback
amplifiers and a new type of monitor-
ing meter that can accurately indicate
maximum recording level, this permits
the elimination of the 6 dB “safety
buffer” formerly necessary to avoid dis-
tortion. This means that at the same
listening level you used with conven-
tionally duplicated tapes, the EX-Plus
tapes permit a 50 per cent reduction of
your volume control setting and a cor-
responding reduction in noise.

Does it help? Most assuredly, but
with variable results. This is not so
much a shortcoming of the new process,
as it is with the quality of the masters
that are furnished. With a good, quiet
first-generation master, the EX-Plus
tapes are excellent, with the best sig-
nal-to-noise ratio I have ever encoun-
tered on commercially pre-recorded
tapes. The company has informed me
that all of their classical material will
now be duplicated with this process.

They added that certain selected pop
recordings will be given the EX-Plus
treatment in the near future. Unques-
tionably, this type of duplication is a
valuable ally in the battle against tape
noise, but it is not the total answer.

Happily, the EX-Plus process will
soon be augmented by the highy effica-
cious Dolby system. Ampex is await-
ing delivery of their Dolby A-301 and,
when it is installed, we will have at
hand the means for the production of
exceptionally quiet tapes. It is fairly
safe to say that most major record com-
panies are now, or shortly will be
equipped with the Dolby system. It ap-
pears likely that those companies which
are members of the Ampex tape com-
bine will furnish them with copies of
their masters in the Dolby “com-
pressed” mode, and Ampex would pre-
pare their dubbing masters from the
“expansion” signal output of their
Dolby A-301. If the record companies
involved had made their original re-
cording with the Dolby system, this
would be ideal. On the other hand, it
still would be possible to produce very
quiet tapes even if the original record-
ing was non-Dolby, providing the com-
pany made Dolby copies of the original
master or at the very least, the work-
ing master, since the vast majority of
either original or working masters have
a signal-to-noise ratio of at least 60 dB.
That there are other possible noise-
reduction applications inherent in the
Dolby system goes without saying. At
the moment, the Dolby/EX-Plus com-
bination appears to be the most prac-
tical key to the revitalization of the
7V4-ips pre-recorded tape medium.

As previously noted, the open-reel,
4-track, 3%;-ips stereotapes are appear-
ing on the market in appreciable quan-
tities. As far as I can determine, the
advantages of this medium are two-
fold. One is that they are the first
variety of stereophonic tape able to
compete price-wise on a nearly equal
basis with the stereo disc. The other is
that the slower speed affords great con-
tinuity, especially of value in operatic
and certain other types of recordings.

As is true of 7l4-ips tapes, there is a
considerable variation in the quality of
pre-recorded 33%;-ips tapes. Some pro-
ductions are impossibly noisy. I have
heard a few ... very few ... 33%-ips
classical tapes in which the tape hiss
was low enough to be “tolerable.” In
common with 7V4-ips “pop” tapes, the
33%,-ips pop productions have such a
limited dynamic range and are re-
corded at such relatively high levels
that tape hiss is fairly low. In general,
the 33%;-ips classical productions have
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more tape hiss, crosstalk, etc. than
their counterpart at the higher speed.
The reason for this is that the record-
ing equalization used for the slower
speed makes the tapes more susceptible
to overload, so the engineers keep the
peak levels appreciably below the maxi-
mum recording level. Add to this fact
that 3%;-ips playback equalization is
tipped up a bit on the high end, this
combination of factors causes more
noise.

As far as classical tapes are con-
cerned, the 3%;-ips productions have
other limitations in addition to their
noise problems. Compared to 7Y%-ips

pes, they have less brilliance and
clarity. They simply are not as clean-
sounding. This is not so much a matter
of frequency response, as many of the
tapes extend to 9 or 10 kHz. Rather it
is the area of transient response, the
“fuzziness” and blunting of percus-
sives, the dulling of attacks, that erodes
the quality of the slow-speed tapes.
This is particularly apparent with
piano sounds.

The gremlin behind all this is “scrape
flutter.” This longitudinal oscillation of
the tape occurs around 3000-3500 Hz,
and in original recordings or one-to-one
dubs, is not normally of much concern.
However, the 334-ips pre-recorded
tapes are dubbed at an 8-to-1 speed
ratio and, unhappily, this drops the
scrape flutter frequency to 240-280 Hz,
right around middle C (256 Hz) and
coincidentally the center of the piano
keyboard. At 280 Hz, scrape flutter,
with its phase modulation and fre-
quency sideband distortions, raises hob,
dulling transients and thus the clarity
of the recording. To those who might
be a bit skeptical about this, I will say
that it is necessary to have a high-
quality, wide-range playback system to
fully appreciate this problem. To those
who own such systems, if you can com-
pare a piano recording on 3%;-ips tape
with the same recording on 7l4-ips
tape, stereo I'm sure your ears will con-
firm the difference.

As far as eight-track stereo car-
tridges and the two-track stereo cas-
settes are concerned, they share the
technical problems which afflict open-
reel tapes, especially the noise, and may
surpass them in severity. In addition,
there are special problems peculiar to
these new tape formats.

Deficiencies in pre-recorded tape
notwithstanding, the tapes do offer
many redeeming attributes, as men-
tioned earlier. Further, a tape recorder
—that is, a tape unit with recording
facilities—opens up a bright, new world
of sound and fun for users. A
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You may have

a perfectly good tonearm
but here are some

sound reasons to replace it.

Even if your tonearm was the best on the market just a few years ago, it
is probably unable to take full advantage of today’s better cartridges.
For example, any tonearm developed two or three years ago is unable to
accommodate or take advantage of today’s new cartridges which track at
1 gram or less. Nor can it track today’s stereo recordings properly. Or
handle, — without audible distortion — the higher velocities present on
todays better recordings.

The Ortofon RS-212 is the most advanced, superb professional tonearm on
the market. It will accept every standard cartridge made. It will accommo-
date the lightest cartridge manufactured, and it supplies automatic, anti-
skating and correct stylus pressure simultaneously — with an added
fine anti-skating adjustment control. No tonearm in the world can
track or compare to the performance of the Ortofon
RS-212. The Ortofon RS-212; $90.00.

For the FREE Record Omnibook and demonstration,
see your hi-fi dealer; or write directly to

ELPA MARKETING INDUSTRIES, INC., /
NEW HYDE PARK, N. Y. 11040
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Check No. 50 on Reader Service Card

If you can read English
you can assemble a Schober Organ
and be a musical participant!

Isn't it time you became a musical partici-
pant, rather than just a listener? The organ
is the instrument adults learn to play, be-
cause they play so well with so little eflort.

And the best way to own an organ Is
to assemble your own from Schober's 100
percent complete kits, with the firm, step-
by-step guidance of Schober’s famous
crystal-clear, nontechnical instructions
that thousands of entirely untechnical
people have followed successfully.

If you want to play everyrhing from
Bach 10 Cole Porter, you can choose the
Recital Organ (right), physically and
tonally so like a fine pipe organ that many
people can’t tell the difference. Every-
thing vou need (if you use your own hi-fi
or sterco system for the sound) costs only
$1725. You can pay as you build, to
spread the expenditure, and you couldn’t
buy the equivalent elsewhere for less than
twice that price. Or you may choose
another Schober Organ model. They start

FREE INFORMATION AND DEMONSTRATION RECORDING
Send today for your free copy of Schober's 16-
page, full color booklet, plus 7” free recording.

at $643, Schober's enjoyable self-teaching Ere e E e el el

courses give you musical results immedi-
ately, and the more you play the better
you get.

Over 50% of Schober Organ owners
never handled an electronic job before
and didn’t play a note, yet assembled
some of the best organs ever designed
and get a daily thrill from making their

The Schober Organ Corp., Dept. AE-24
43 West 61st Street, New York, N.Y. 10023
[ Please send me Schober Organ Catalog and
free 7-inch “‘sample’ record.

{d Enclosed please find $1.00 for 12-inch
L.P. record of Schober Organ music.

owrn music. Isn’t it time for you to take NAME s ™0
this cost-saving road to greater musical ADDRESS
pleasure-—and enjoy the satisfaction of cTY. STATE

doing it yourself?
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OPERATE
FOUR...

EASILY AND
COMPETENTLY AS
ONE

MICROPHONE

The Shure M68 Microphone Mixer
enables you to teach inexperi-
enced users how to operate a mul-
tiple-microphone sound system in
seconds! It is your best ool for
selling Total Communications*.
(* A superior sound system in
which everybody who needs a
microphone has one at his finger-
tips.)

MICROPHONE
MIXER

+».YOUR KEY TO TOTAL COMMUNICATIONS

(©) 1967 Shure Brothers, Inc.
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Pre-recorded Tapes
BERT WHYTE

Leontyne Price: Prima Donna, Volumes
One and Two. RCA Victor TR35018, 4
tr.-3%4 ips stereo open reel ($11.90)

For fans of Leontyne Price, this is a
bonanza. No less than 18 excerpts are
presented from operas ranging from
Purcell’s “Dido and Aeneas” and Han-
del’s “Atlanta” to Puccini’'s “Suor
Angelica” and Barber’s “Vanessa.” As
a demonstration of this artist’s versa-
tility, it is a veritable tour de force.
Her power is astonishing and seem-
ingly limitless. Only at the extreme
bottom of her lower register does she
have a little trouble in projecting the
voice, as was noticeable in her record-
ing of the “Final Scene from Salome”
on stereo disc. Otherwise she summons
those golden tones with consummate
ease and the singing is always pristine
pure and dead on pitch.

Throughout this tape the voice is
very bright and articulate with fine
projection. There is good vocal locali-
zation and a judicious left/right or-
chestral balance. Vocal/orchestral bal-
ance okay. The acoustics are spacious
and definition is such to ensure a lot of
presence. Dynamics are moderately
wide. When Leontyne hits some of
those “high hard ones,” however, we
get some print-through. Sorry to report
that the hiss level is too high in Vol-
ume One, and crosstalk frequent, al-
though fortunately at relatively low
level. Volume Two is much the same
technically, with somewhat less hiss
and the addition of some extraneous
low-frequency noise that sounds like it
might be “room-rumble.”

This is beautiful singing, though,
and once again one must say that the
advantages of a higher-speed recording
is sorely missed. I have long been one
of the most ardent boosters of mag-
netic tape, but at the risk of being
drummed out of the “tape corps,” let
me say that T have this identical al-
bum on stereo disc and, forgetting the
factors of wear and “scratchability,”
in its present unsullied state it speaks
for Miss Price more quietly and more
eloquently than this tape does. B.w.

CAPSULE COMMENTS:

Jacqueline Du Pre playing the Elgar and
Delius Cello Concertos. Angel Y1536490
open reel, 3% ips—Beautiful music, lovely
performance and good sound. Worthwhile
if you can check your copy for an annoy-
ing hum. | have two copies ... both have
hum .. . maybe you’ll be luckier.

STEREO INSTALLATION

(Continued from page 26)

4. Big Band Bossa Nova—Enoch
Light (Command RS844SD)

5. Concertos by Bach, Vivaldi,
Handel—Yehudi Menuhim and
the Bath Festival Orchestra
(Angel S36103)

6. Le Sacre du Printemps — Or-
chestre National de la R.T.F.
(Nonesuch H-71093)

7. Beethoven Symphony No. 5—
Otto Klemperer and the Phil-
harmonia Orchestra (Angel
S35843)

These recordings provided a va-
riety of types of music from soft, in-
timate, classical guitar to crisp,
modern jazz to full symphony or-
chestra; the system performed ad-
mirably under all these conditions.

It can be seen from the calculation
of reverberation time in the accom-
panying section (even though both
the calculated time and the com-
puted optimum time are approxi-
mate values, subject to subjective
interpretation) that the room is well
suited to general listening. It is pos-
sible, however, that “crisp” music
such as piano selections might de-
mand a slightly more reverberant
environment. Reference to Fig. 4 re-
veals that there are three small rugs
and one larger carpet on the hard-
wood floor. The appropriate calcu-
lations show that removal of the
three smaller rugs would increase
the reverberation time to about 0.61
sec., while removal of all four rugs
would increase it further to about
0.7 sec. Such transformations are
easily made, should the requirement
arise; however, the lower time (0.58
sec.) would appear to be more suited
to a general-purpose living room.

A
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