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Scott's New
Modutron
Circuit Board
Exchange Policy

If any printed circuit board
on any Scott Modutron
component needs service,
we’ll exchange it

for only $10!

Let's face it . .. electronic devices are becoming pro-
gressively more complex and are therefore more difficult
and costly to repair.

Scott engineers have solved this problem two ways.
First, they minimized the need for service through care-
ful selection of parts, then they went on to simplify ser-
vicing through the use of replaceable Modutron circuit
boards.

All major electronic circuits are modularized on sep-
arate printed circuit boards . . . and each of these boards
plugs into place on the chassis. This means that a failure
in any major circuit can be repaired instantly by plug-
ging in a replacement board.

Our new service policy allows replacement of any
printed circuit board at deliberately low cost no matter
how long you’ve owned your unit!

HOW SCOTT'S MODUTRON EXCHANGE
POLICY WORKS

Should your Modutron unit ever need servicing here’s
all you do:

Take or ship your component to a Scott Warranty Ser-
vice Station.

Your unit will be electronically tested and the problem
isolated. (Experience shows that 95% of problems can
be repaired by plugging in a replacement board.)

The warranty station will then exchange the defective
board for a perfect one right from stock, or contact Scott
for air shipment.

This means service is faster than ever before and that
you pay only for troubleshooting costs, any required
alignment and the $10* exchange cost of a perfect
factory-rebuilt Modutron circuit board. Exchange price
applies only if board is not physically damaged.

*or the equivalent 1970 purchasing power.

WHAT UNITS ARE COVERED

Most of Scott’'s new receivers utilize Modutron con-
struction. Included are the 342C FM stereo receiver, the
382C AM/FM stereo receiver, the 386 AM/FM stereo re-
ceiver and Scott’s 2506 compact stereo systems.

ADDITIONAL PROTECTION FOR YOU

Scott’s regular Two-Year Warranty remains fully in
effect. During the first two years there is no charge for
either parts or labor costs. This new Modutron circuit
board exchange policy is additional protection . . . it
assures you of minimal service cost no matter how long
you keep your Scott component.

SCOTT AUDIO COMPONENT WARRANTY

All H.H. Scott professional quality tuners, amplifiers, receivers, compact
stereo music systems, and loudspeaker systems are warranted against
defects in material and workmanship for two years from the date of sale to
the consumer. The unit must be delivered to and picked up from either
an authorized Scott warranty service station or the Customer Service De-
partment, H.H. Scott, Inc.

This warranty covers repair and/or replacement of any part found by the
manufacturer, or his agent, to be defective, including any associated labor
cost.

The above warranty does not apply to (1) accessory parts explicitly cov-
ered by the field warranty of an original manufacturer (2) units subjected
to accidental damage or misuse in violation of instructions; (3) normal
wear and tear; (4) units repaired or altered by other than authorized ser-
vice agencies; and (5) units with removed or defaced serial number.

The 1970 CONSUMER GUIDE published by BUYERS
GUIDE Magazine says: ‘. . . as for out-of-warranty re-
pairs, modular circuit design can cut service bills by 40-
80% compared to what it costs to have a non-modular
receiver repaired.”

NSCOTT

H.H. Scott, Inc., 111 Powdermill Road, Maynard, Mass. 01754
Export: H.H. Scott, Inc., Maynard, Mass. 01754
® 1970, H.H. Scott, Inc.
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This is the A-6010U,
top of the TEAC tape
deck line. And these are
just a couple of its
supetrsonic breakthroughs:
Unique phase sensing auto
revarse operates electronically at
any chosen point on the tape. Or it
can take a sensing foil if desired. But don't
look for this system on anybody else’s machine.
‘Separate heads for record and playback allow
off-the-tape monitaring while recording; most other
machines in this price range can monitor the
sound source only.

What's the barrier to your complete sound enjoyment?
Chances are, TEAC has broken that, too.

= * Exclusive symmetrical control system * Dual-speed hysteresis synchronous motor for capstan drive « 2 ezclusive
A-B\uleu eddy-current outer rotor motors for reel drive * Pause cantrol * Unique tape tension control * 4 heads, 4 solid-state amps,
alt-silicon transistors * independent LINE and MIC input controls

TEAC Corporation of America
2000 Colorado Avenue Check No. 1 on'Reader Service Card
® Santa Monica, California 90404

WAWW-EiaacinBiaaiabnastor-com:



Number 79 in a series of discussions
by Electro-Voice engineers

SPEAK
INTO THE

TUBE

ROBERT JACKSON
Project Engineer,

Microphones
-

As aircraft become faster and more complex, the
need for faultless communications becomes more
vital. To this end, Electro-Voice has continued to
explore new techniques of design and construction.
E-V worked closely with air-frame manufacturers
and government agencies in the development of the
first noise-canceling microphones. The inclusion of
small transistor amplifiers within dynamic micro-
phones (to permit plug-in replacement of less intel-
ligible carbon types) was another E-V achievement.

Currently a new concept to aid pilots is now being
introduced. It consists of a tiny microphone (plus
optional earphone) that clips to 2 headband or
directly to the frame of a pair of glasses. A small
(3/16” dia.) tubc extends from the microphone to
the lips of the wearer. In this way, the microphone
is always very close to the pilot’s mouth, but does
not interfere with normal vision or speech and
leaves the hands free.

The entire assembly (including earphone) weighs
just 2.24 oz. to permit long periods of use without
fatigue. Normally a press-to-talk switch is provided
on the control wheel of the airplane to allow instant
communications without unnecessary distractions.
An optional press-to-talk switch is also available.

In order to match the high level carbon microphone
inputs typical of aircraft radios, a two-stage tran-
sistor amplifier is located in the housing of the
P]-068 microphone plug. Despite complete RF
shielding of the amplifier, the entire plug assembly
is only fractionally larger than a standard unit.

The dynamic element has a distinct advantage over
reluctance elements often used for this purpose,
since distortion at high levels is substantially
reduced, and danger of sudden failure due to
mechanical or acoustic shock is virtually eliminated.
Field service of the transducers is also a feature of
the design.

The response curve of the earphone optionally
available has been chosen to duplicate the output
of military models selected for optimum intelligi-
bility. Five ear tips plus two microphone tubes are
standard to assure that each headset fits the user
exactly.

While the basic design of both the microphone and
the headsct has been tailored specifically to the
problems of aircraft communications, and has
achieved TSO approval from the FAA, the headsets
can also solve related communications problems.
In addition, variations for such applications as
broadcast commentary, ham radio, and other uses
are now in development.

For reprints of other discussions In this serles,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 403A
602 Cecll St., Buchanan, Michigan 49107

EleilhoYbres

A SUBSIDIARY OF GULTON INDUSTRIES, INC.
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the AR guarantee:

not one cent for parts,

not one cent for labor,

not one cent for service charges,
not one cent for freight.

AR guarantees are unmatched in the high fidelity industry. They are also easy

to read. We believe that when a consumer buys a product, he should get one that
works as he has been told it will work for the price he has been asked to pay.

If the product then fails to operate correctly through no fault of the consumer, the
manufacturer must accept responsibility for the failure at no cost to the
consumer. A guarantee under which the consumer is forced to pay, perhaps
repeatedly, for the manufacturer’s errors, is not fair.

Acoustic Research guarantees its loudspeaker systems for 5 years, its turntable
for 3 years, and its amplifier and receiver for 2 years from the date of purchase, During
this time, if a product we have made fails to operate properly through no fault of
the owner, Acoustic Research takes full responsibility for the necessary

repairs. There is no charge for parts which need to be replaced; no charge for
the labor of locating these parts and replacing them; no ““service charge’ by
Acoustic Research or its authorized service stations; no charge for

shipping, whether to the nearest authorized service station or all the way to our
factory in Cambridge and back; not even a charge for a new carton and

packing materials, if these are needed. The only cost to the owner is
inconvenience, which we deeply regret and make every effort to minimize.

AD Acoustic Research Inc.

24 Thorndike Street, Cambridge, Massachusetts 02141

Acoustic Research International
Radiumweg 7, Amersfoort, Holland

Check No. 3 on Reader Service Card
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There are 202 parts
in a Garrard automatic turntable.

We make allbut a
piddling few.




Today’'s automatic turntable is a
beastly sophisticated device.

The Garrard SL95B, below, has
202 different parts.

That is, unless we tally the “parts”
that go into such final assembly parts
as the motor and pickup arm. In
which case the total is more like 700.

A few of these parts we buy.
Mostly springs, clips and bits of trim.

But the parts that make a Garrard
perform, or not perform, we make
ourselves.

To buy or not to buy

At our Swindon works, in England,
a sign reads “If we can't buy sur-
passing quality and absolute accu-
racy, we make it ourselves.”

E. W. Mortimer, Director of Engi-
neering Staff and a Garrard employee
since 1919, says “That sign has been
there as long as | can remember.

“But considering the precision of
today’s component turntables, and
the tolerances we must work to, the
attitude it represents is more critical
now than it was even ten years
ago.”

Our Synchro-Lab motor is a
perfect example.

To limit friction (and rumble)
to the irreducible minimum, we
super-finish each rotor shaft to one
microinch.

The bearings are machined to a
tolerance of plus or minus one ten-
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thousandth of an inch. Motor pulleys
must meet the same standard.

“When you make them yourself,”
observes Mr. Mortimer “you can be
that finicky. That, actually, is what
sets us apart.”

Mass produced, by hand

Despite its place as the world's
largest producer of component auto-
matic turntables, Garrard stubbornly
eschews mass production techniques.

Every Garrard is still made by
hand.

Each person who assembles a
part tests that finished assembly.

And before each turntable is
packed in its carton, 26 final tests are
performed.

Thus, we're assured that the pre-
cision achieved in its parts is not lost
inits whole.

Swindon, sweet Swindon

In fairness to other makers, we
confess to a special advantage.

Check No. 5 on Reader Service Card
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Our home.

At last census the total population
of Swindon, England was 97,234. Gar-
rard employs a rather large share of
them, and has for fifty years.

“Not everyone has been here.
from the year one as ! have,” smiles
Mortimer “‘but we have 256 em-
ployees with us over 25 years. Many
are second and third generation.

“It's hardly your average labor
force. Everyone feels a part of it.”

The sum of our parts

Today’s SL95B is the most highly
perfected automatic turntable you
can buy, regardless of price.

Its revolutionary two-stage syn-
chronous motor produces unvarying
speed despite extreme variations in
line voltage.

Its new counterweight adjustment
screw lets you balance the tone arm
mass to within a hundredth of a gram.

Its patented sliding weight anti-
skating control is permanently accu-
rate.

And its exclusive two-point rec-
ord support provides unerringly
gentle record handiing.

You can enjoy the SL95B, the
sum of all our parts, for $129.50.

Or other Garrard component
models, the sum of fewer parts, for
as little as $44.50.

Yourdealercan helpyoudecide.

cljafmmd
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Peak Level Indicator

Q. 1 like to listen to music at very
loud levels.

My question is: can I hook up some
type of flashing light or buzzer circuitry
to warn me of the high power levels
which can damage my speakers?~Douglas
Parker, Los Angeles, Cal,

A. 1 do not suggest a buzzer for this
application as its sound may be drowned
out by the “very loud level” at which
vou plan to listen.

The information you need can be ob-
tained by the use of a neon lamp con-
nected to the secondary of a step up
transformer. You could use an ordinary
output transformer for this application,
connected backwards. You would need to
protect the neon lamp with a suitable
series resistor. You also must provide
some means of calibrating the system.
See Fig. 1.

Neon lamps fire on peaks, responding
quickly to excitation. However, these
peaks must he of relatively high voltage,

10082
(CALIBRATE)
OUTPUT Tow
=
;:\ 100K (CURRENT
o LIMITING)
Z 169 10K NE 2
b
NOTE: OUTPUT XFORMER (REVERSED)

1 DUPLICATE FOR STEREO
2 100K POT MAXIMUM
RESISTANCE TO START

Fig. 1—Peak level indicator.

more than 90 volts. This is more than is
available from an amplifier feeding 8-ohm
speakers, even when this amplifier is
putting out really high power. Under
these conditions, the current is high, but
the voltage is low. That is why the step-
up transformer is needed. The ordinary
output transformer will produce too high
a voltage. Further, the neon lamp will
tend to draw too much current even
when the voltage is just above the igni-
tion point. It is for this reason that a
series resistor must be used to feed the
lamp.

The calibrating pot is used to set the
point at which the lamp fires. T suggest

6

that you calibrate the lamp to flash at a
point somewhat below the actual danger
point. Check the calibration from time
to time to be sure that the neon lamp
has not changed its firing characteristics.

Unusual Hum Problem

Q. I have a tube-type amplifier. Since
purchasing it, 1 have lived in three dif-
ferent apartments. Here is where the
problem begins.

In the first apartment the amplifier
produced an audible hum. I checked out
all the tubes, circuits, cables, and shield-
ing. All seemed well. I noticed that, when
the noise was most audible, one of the
tubes glowed red hot and another gave
off a violet color. Also, the hum would
continue at a constan! level, then sud-
denly increase in volume, and then re-
turn to the constant level. The sound was
there with either “phono” or “tuner”.

I moved into my second apartment. 1
wired everything up. I had no hum, no
alowing tubes—just very acceptable per-
formance from my system.

In my third apartment 1 am again
plagued with the hum and glowing
tubes.

What causes the hum? What can be
done about it? Would 1 have the same
problem with a transistor amplifier?—
Richard Peterson, Iowa City, Iowa.

A. 1 suspect that the differences in
your amplifier’s performance in your three
apartments results from variations in line
voltage. \WWhen vou lived in the apart-
ment which produced the humless ampli-
fier operation, I suspect that the line
voltage was lower than normal. Higher
line voltages brought about the condition.
I do not know anything about vour par-
ticular amplifier, inasmuch as no brand
was indicated. All I can do, therefore, is
give you some general observations with
the hope that one of them will be the
right one.

Many amplifiers employ what is known
1s “fixed bhias.” This is an arrangement
whereby bias for the output tubes is ob-
tained from a bias supply rather than
from a cathode biasing resistor. Perhaps
this “fixed bias” voltage is too low.
Usually this can be corrected by a pot
incorporated in the amplifier for this pur-
posce. Sometimes this adjustment takes the
form of two pots, one for each output
tube (in the case of a mono amplifier).
Assuming that this bias voltage is too
low, the output tubes will draw too much
current, which, in turn, will lead to a
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gassy condition in the tubes and hum in
the amplifier. As vou can guess, when the
line voltage is reduced, the output stage
will not draw as much current, and the
gassy condition will not take place.

How much bias should be applied to
your output tubes? Check a tube manual.
Se¢ what the tube manufacturer calls
for in terms of hoth grid bias voltage and
plate current. Adjust the bias pots ac-
cordingly.

Not all amplifiers employv fixed bias;
some use cathode bias. In some instances
the cathode biasing resistor is also by
passed with an electrolytic capacitor.
Should this capacitor become shorted or
leakv, this will reduce the amount of
resistaiice between cathode and ground,
which will result in the output stage’s
drawing more cuwrrent than it should,
leading to your present problem.

The signal is supplied to the output-
tube ¢rids by way of coupling capaci-
tors. If onc or both of these becomes
leaky, d.c. voltage from the driver stage
will be applied to the grids, reducing or
even eliminating the bias voltage. Check
this source of potential trouble, too.

As vou can see, this is not a problem
which has to do with transistor gear.
Transistors have their own problems, but
you won’t find a gassy one.

Woofer and Tweeter Interaction

Q. In his book, LOUDSPEAKERS, G.
A. Briggs suggests using the ordinary 8-
inch speaker, mounted in an enclosure
measuring approximately 23 by 11 by 9
inches, in what appears to be an R]
manner, which 1 remember somewhat
fondly. Now, if 1 were to mount an 8-
inch speaker, as he suggests, would there
be any woofer and tweeter interaction or
distortion resulting because of bhoring
another hole and mounting a small
{weeter?—William Weiss, Los Angeles,
Cal.

A. There is no problem at all in this
regard. The amount of internal volume
lost by virtue of the tweeter's presence
will not make any difference to the oper-
ation of the woofer. Further, no pressure
waves from the woofer can aflect the
tweeter because of its sealed back.

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.
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AMONG HI-FI

CROWN'S DC300 IS MORE WIDELY USED
THAN ALL OTHER AMPLIFIERS COMBINED

does that tell you something ?

If you attended the last L.A. High Fidelity Show, you
may remember seeing Crown DC300's working in almost
every speaker manufacturer's exhibit. And, if you could
visit their factory engineering and test labs, you would see
DCZ00's in nearly every plant. The reasan is obvious.
Manufacturers choose lab eqguipment strictly for utility.
They ‘must hear the sound precisely as their speakers
express it, with no distortion, no noise whatsoever, Of
course, this is also what you want.

If you suspect your hi fi system isn't livirng up to its full
capabilities, visit your Crown dealer this week. Pick out a
pair of speakers and ask him to set up an A-B test between
a DC300 and any other brand amplifier. Your ears will tell
you what you’ve been missing. Send us your name and we'll
mail you several unusually admiring test lab reports from
magazines like Audio, High Fidelity and Stereophile. Plus
some literature with the most astonishing set of specs and
graphs you've ever seen. But don't wait. Because you’ll
never know how great your system can sound, till you have
the Crown DC300.

300 watts/channel RMS into 42 DC-20KHz at 0.02% THD
IM distortion under 0.05%, 1/10 watt to 300 watts

S/N 100db below 150 watts RMS

3-year warranty on parts and labor

Damping factor greater than 200

Individual proof-of-performance record

Made only in America

L nour

BOX 1000, ELKHART, INDIANA, 46514

Check No. 7 on Reader Service Card
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Coming

AES Convention Preview—a look
at some of the new products and
details of the papers to be pre-
sented.

Tape Cassettes and the Dolby
System—E. T. Canby

Negative Feedback—Norman
Crowhurst concludes this series
of articles.

Getting Hooked on Chamber
Music—Richard Freed concludes
this article with another list of
recommended records.

A New Electronic Synthesizor—
Alfred Mayer describes a low-
priced voltage-controlled unit.

Equipment Profiles will include:
Advent Balance Control
Citation 12 Amplifier kit
Ferrograph 724 Tape Recorder

PLUS

Behind the Scenes with Bert
Whyte and all the regular fea-
tures, tape and record reviews.

About the cover, this fine installa-
tion is in the home of Charles Price
of Kansas City and it was designed
by David Beatty Stereo. The amplifier
and tuner are Mclntosh, the turn-
table a Miracord 50H fitted with a
Shure V15 cartridge. An Ampex cas-
sette tape recorder can just be seen
but the loudspeakers (JBL-44’s) are
well-concealed behind the blue grille
cloth in the wall.

8

New Sony Receiver

Sony announce a new low-priced AM/FM
receiver, Model STR-222. Using 28 tran-
sistors, 1 FET, and 19 diodes, it has most
of the features of more expensive receiv-
ers—but with a lower power output (8
watts per channel). M sensitivity is
quoted at 2.0 microvolts, and AM is
rated at 10 microvolts. The STR-222
comes complete with built-in AM an-
tenna plus FA ribbon dipole. Price
$149.50.

Check No. 22 on Reader Service Card

Epicure 150 speaker system
An extra-wide dispersion is claimed for
this new LEpicure system and the fre-
quency response is quoted as 35 Hz to
15,000 Hz (=3 dB). Cabinet size is 11”
by 157 by 25”7 and it is trimmed with wal-
nut and brass with a dark grille cloth.
Price $139

Check No. 23 on Reader Service Card

BASF Tape Starter Kit
Ideal for beginners, this kit includes a 4-
reel assortment of BASI' tape, a spare pro-
fessional-type reel, instructional literature
and a hobby box.
Price $19.99

Check No. 24 on Reader Service Card
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Lafayette LR-1500TA

AM/FM Receiver

Lafayette Corporation have just intro-
duced a new receiver which features an
‘electronic tuning’ circuit, automatic over-
load protection, built-in AM/FM anten-

nas, muting switch, front and rear tape-
output jacks, low- and high-frequency
filters, and a dual speaker system switch.
Output power is quoted as 220 watts
(1HF) total, with a power bandwidth of
18 to 55,000 Hz.

Price $299.95

Check No. 25 on Reader Service Card

Kenwood KR-7070 Receiver

This is the top-of-the-line AM/FM re-
ceiver and it features crystal filters, auto-
matic protection circuits, step-type tone
controls, a ‘presence’ control, high- and
low-frequency filters, a 3-FETS, 4-gang

tuning capacitor ‘front end’ with a 1.5-
4V sensitivity and 1.5-dB capture ratio,
and automatic tuning. This is a scanning
system which can be set to operate on
stereo stations only if desired, and a re-
mote control unit is included. IHI" power
is claimed to be 300 watts.

Price $549.95

Check No. 28 on Reader Service Card

Books by Norman Crowhurst
A list of books by this talented and pro-
lific writer. Includes books on electronic
organs, stereo multiplexing, public ad-
dress systems, and mathematics.

Check No. 36 on Reader Service Card
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Now, with JVC's superb new | wﬂﬁ IJI )

system the r|ch anthrallmg soun

orchestra. W

Since sound, as'it emanates fror
directional, it makes sense that you
enjoy it in its purest state. . >

The 5303's pulsating sphere make ?that posslble Four frpe odge woofers
and four horn tweeters on a globular di‘aphragm and ancased ina punched ha
metal enclosure ensure it. Bl s s

You're surrounded, but free. Free to move anywhere in the room
without losing the slightest nuance of stereophonic brilliance, free from
the confining feeling of one - position listening.

If the idea of complete, all-encompassing sound captivates you, surround
yourself with a new JVC 5303 omni-directional system. Visit the JVC
dealer nearest you and give yourself up—to total stereophonic pleasure.

list price: $199.95

Catching On Fast

JVC America, Inc., 50-35, 56th Road, Maspeth, New Yorlk, N.¥. 11378 A Subsidiary of Victor Company of Japan, Limited, Tokyo, Japan
Check No. 8 on Reader Service Card.
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BEHIND THE SCENES ...~

Remember way back in the early '50’s
when all the hi-fi shows were involved
with binaural and stereo sound, which for
the most part was of the ping-pong vari-
ety? One of the favorite stunts was to
“run a railroad train through the room,”
between the two speakers. I was with
Magnecord in those days, and we were
great “train runners.” You know what it
took to make a stereo recording of a train
in those days? You loaded up the trunk of
your car with equipment and headed for
the railroad tracks. Then we set up gen-
erators and converters, the old staggered
head PT6 transport plus the stereo elec-
tronics, mike stands, cables, mikes. If you
were going to be fancy and use U47 Tele-
funken’s, you had to set up their power
supplies and then run power lines to them.

Recently in a fit of nostalgia, I made a
new stereo train recording. It was at night.
There was a foot of snow on the ground.
The temperature was 9 degrees. I made
the recording on a battery operated stereo
tape machine that measured 8 by 10 by 3
inches and weighed 8 pounds. I operated
at 15 ips . . . nothing chintzy about me!
1 had the recorder around my neck and
my hand held an Electro-Voice RE15 car-
dioid mike which was connected to the
left input of the recorder. My long-suffer-
ing wife held another RE15 thirty feet to
my right facing the tracks. We hear the
train whistling in the distance. I start the
recorder and activate the stereo automatic
gain control. The train roars down the
track, whistle tooting, passes us (giving
us a real nice doppler effect) and the
clinkety-clank of wheels on rails fades into
the distance. We rewind the tape and
listen to the recording via the monophonic
monitor speaker. Crazy, man! It’s on the
tape all right! We rush home to play the
tape on our big stereo system. 300 watts
RMS per channel. That should do it! We
crank up the gain control. The tape is
now feeding through the gate of our big
15-ips machine and there is the first whis-
tle and suddenly this monster train is roar-
ing across the living room and the cat is
running for it’s life!

How good was the recording? Just su-
perb. Terrifying in it’s realism. Ultra wide
range, top and bottom. Far better than
the recordings we made in the old days.
Now the cynics and skeptics among vou
are wondering how we could get such a
good recording from a little old battery-
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operated portable recorder.

Well, friends, this little recorder costs
$1300 and it is worth every nickel. Tt is
called the Stellavox SP 7 and is one of the
most incredible pieces of precision audio
equipment I have ever had the pleasure
of evaluating. It is made in Switzerland
and in feel and appearance reminds one
of Leica and Linhof cameras. Incorpo-
rated in this tiny recorder are more ad-
vanced ideas and facilities than exist in
even the most sophisticated full-size pro-
fessional equipment. Hard to believe?

The recorder operates on 12 penlight
batteries. The alkaline tvpe will permit
6 to 8 hours of recording. It can also use
rechargeable nickel cadmium batteries
and external a.c. power which will re-
charge the nicad batteries. The motor is
a servo-control type which drives the cap-
stan directly. A photo-electric sensor de-
livers a signal related to the speed of a
special motor rotor, This signal is treated
and amplified to control a servo amplifier,
which supplies current to the motor. A
tiny motor meter on the front panel of the
recorder indicates correct motor speed.
The pinch wheel is solenoid operated
so the recorder can be remotelv con-
trolled. All the electronics for the recorder
are epoxv-encapsulated plug-in modules.
The recorder operates at 3% ips, 7% ips,
15 ips, and 30 ips. Speed change is com-
pletely electrical. With a special accessory,
tape speed can be varied from 1 to 30 ips.
What is called the Stellavox Head Device
is a precision die-cast head block which
contains not only the heads but has incor-
porated in it the provisions for equaliza-
tion and bias. The head blocks are inter-
changeable for different formats and

speeds. All are biased for Scotch 203 tape.
Thus you can have mono full-track heads,
or stereo half-track or practically any com-
bination. The recorder furnishes synchro-
nizing signals to drive movie cameras. The
mono full-track assembly has erase, re-
cord, and playback heads, and a fourth
neo-pilot sync head. The neo-pilot head
cannot be fitted to the stereo head assem-
bly because of crosstalk, so alternatively
a third track is fitted in the center between
the two stereo tracks and furnishes a
synchrotone for camera sync. The third
synchro track can also be used to activate
a slide projector with a special accessory.
Equalization will be correct for a given
speed only if the corresponding head
block is plugged in. For example 7#%-ips
speed with 7% stereo head block in place.
All heads in the blocks are pre-aligned and
no adjustment is necessary when inter-
changing head blocks. All head blocks per-
mit off-the-tape monitoring, which can
be checked either by mono speaker or
headphones.

On the top plate of the recorder is a
two-position switch which controls mike
input. One position is for conventional
low-impedance dynamic types, the other
for transistorized condenser mikes of the
tvpe that can be powered through the
audio connection lines. This means you
can do remote or location recordings with
the SP7 with such mikes as the Sennheiser
MK H405 powered right from the recorder.
On the front panel of the recorder are the
monitoring facilities, consisting of two
calibrated VU meters, which read on play-
back as well as record. Two calibrated
volume controls handle the stereo chan-
nels for recording. A switch on the right

Stellavox Tape Recorder
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OMETIMES WEIGHS
44 GRAM

V-15 TYPE 11 (IMPROVED)
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TRACKABILITY CHART (1 GRAM STYLUS FORCE)

The same inertial forces that make a vehicle airborne when cresting a hill
affect the tracking force of the phono stylus. Record surfaces, unfortunately,
are a morass of miniscule hills and valleys. When the stytus is nominally
tracking at 1 gram, this force significantly increases as the stylus enters a
“hill,” and decreases as it begins the downward “plunge.” In addition,
frictional characteristics of the tone arm or record changer mechanism may
further affect uniformity of tracking forces; however, the Shure V-15 Type II
Improved Cartridge retains its trackability throughout the audio spectrum.
It accomplishes this difficult task within a critically determined latitude of
tracking forces (34 to 1¥2) to insure continuous contact with the groove walls
regardiess of the varying tracking forces caused by the hills and valleys in
a record groove.

Here is why fractions-of-a-gram are important to record and stylus-tip life:
3 gram tracking exerts a pressure of 60,000 Ibs. per sqg. in. on the groove
walls—and this rises to 66,000 (bs. per sq. in. at 1 gram, and 83,000 Ibs. per
sqg. in. at 2 grams. At 2 grams you have added over 11% tons per sqg. in. to
the groove walls over 3% gram tracking! Think about it.

V-15 TYPE 1T (IMPROVED)

Shure Brothers Inc., 222 Hartrey Avenue, Evanston, Illincis 60204

Check No. 11 on Reader Service Card
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side of the panel controls tape motion and
there is a special position labeled “auto-
matic.” This starts the tape and activates
a stereo automatic gain control, which can
be very handy if you are in a situation
where you may not have time to set your
gain manually. I used this facility when
1 recorded the train. The left panel of the
recorder accepts stereo mike inputs, line
in and out, headphone input, camera
sync-signal output, and external power
supply.

This remarkable unit normally uses 5-
inch reels which have screw-down reel
holders. There is a smoked plexiglas top
cover which latches securely to the top
plate. In this fashion the recorder can be
subjected to high “G” forces while in
operating condition (reporter running
after Racquel Welsh for example) with-
out any tape-speed variation or stalling.
With the top cover removed and the addi-
tion of extension arms, reels up to the
professional 10% inches can be accommo-
dated! It seems inconceivable that this
small-motored unit would have sufficient
torque to handle these large reels (and I
haven’t seen them at all), vet it is so
claimed. We had extension arms on the
old Magnecords, but they never worked
too well, having high wow and flutter.
I could go on and on about this Stellavox,

like gold-plated battery contacts, and
so on, but I think vou can believe by now
what a fantastically versatile unit the
Swiss have built.

What about it’s performance? 1 have
made flawless recordings from discs and
“off the air.” In a few days I am going
to record a jazz group in a night club. My
good friend Marc Aubort, of Elite Rec-
ords, one of the top recording engineers
in New York owns this particular Stella-
vox. In his studio I have heard a recording
of soprano and chamber orchestra that
Marc made with the Stellavox in Boston
Symphony Hall. The quality was quite
literally astonishing! Utterly clean, with-
out the slightest hint of wow or flutter. No
one, including Mare, is suggesting that
this tinv recorder can replace all the big
professional recorders. But it can do
things few other units are capable of
duplicating. With this kind of quality so
easily portable, all sorts of fascinating
ideas come to mind for location and out-
door recording. This Stellavox is so “far
out,” that at the 30-ips speed and some
special plug-in modules, recordings can
be made up in the ultrasonic region, and
it has been used to record the sound of
dolphins and certain insects! The Stella-
vox SP7 is imported by the Sennheiser
Electronic Corp. of New York.

Noise Reduction

In this month’s tape column, you will
find me lamenting about the excruciating
hiss which is such a drawback to the
otherwise attractive idea of cassettes. Hiss
is of course a problem with open-reel
tapes and 8-track cartridges as well. By
the time you read this, the Advent Corp.
of Mass. will have demonstrated the first
Dolby consumer-type noise reduction
unit, built by Advent under a license
agreement with Dolby Laboratories. This
unit is basically similar to the Dolby sys-
tem built into 2 models of KLH tape re-
corders. It employs what Dolby terms
“B Type” noise reduction, which is a
single-band system, as opposed to the
4-band system of the professional A310
unit. The band used covers the hiss fre-
quencies and the device gives 8§ dB of
reduction at 2 kHz, rising to 10 dB at
5 kHz. With the Advent unit you have the
facility of using the Dolby System with
any kind of tape-recording format. Report-
edly, you can record and playback with
the unit. Presumably a playback only unit
will be forthcoming and this assumes the
existence of “Dolbyized” pre-recorded
tapes. There is little doubt that some
company will take the plunge in this direc-
tion, and when they do, others will surely
follow suit. -3

Dear Editor.....

AR and 4-channel

+ It is always a pleasure to see the activi-
ties of our company reported in the press.
We were therefore pleased to see Acous-
tic Research mentioned several times in
the January 1970 issue of Aupio. How-
ever, a number of editorial statements
with which our name is associated are
incorrect.

On page 12, Bert Whyte reports that
“AR is expected to follow suit with” a
single-chassis 4-channel amplifier. This is
not true, nor is there any basis for that
statement in any AR announcement or
activity, public or private. It is worth
pointing out that in Mr. Whyte’s discus-
sion of 4-channel broadcasts, he fails to
mention that the first and only continuing
series of 4-channel broadcasts is that
which Acoustic Research presents to Bos-
ton area listeners every Saturday night.
These are the only live 4-channel broad-
casts in the country at the present time.
Unlike the other broadcasts that Mr.
Whyte mentions, the Boston series does
not consist of sampler or experimental
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tapes, but is a complete presentation of
the entire season of the Boston Sym-
phony, under the direction of William
Steinberg and other famous conductors.

On page 22, the Boston Symphony 4-
channel broadcasts are mentioned, and a
diagram given suggesting a speaker ar-
rangement for listening to the broadcasts.
The diagram, unfortunately, is an incor-
rect representation of a system which we
are no longer using. The correct arrange-
ment is quite simple and requires no
diagram: WCRB represents the front two
channels and WGBH the rear.

Also on page 22 is a statement about
Vanguard Recording Company and
Acoustic Research, Inc., i.e., “these two
firms have been sponsoring a series of
live symphonic concerts utilizing the reg-
ular subscription series of the famed
Boston Symphony Orchestra.” This state-
ment is incorrect, as Vanguard Recording
Company has had no connection with the
presentation or preparation of any of
these broadcasts.

On page 62 is a review of the Acoustic
Research AR-5 loudspeaker system in
which is the statement, “AR does not
specify frequency response in its pub-
lished specifications....” Although we
do not give brief verbal specifications of
frequency response, we know of no other
manufacturer of loudspeakers who pro-

AiacinRBdralStons oy

vides as thorough and comprehensive fre-
quency-response and distortion data as
we publish and distribute for all of our
loudspeaker systems (including the
AR-5).
ROBERT BERKOWITZ
Acoutic Research, Inc.,
Cambridge, Mass. 02141

Glad to set the record straight—but sorry
that AR has no plans for 4-channel am-
plifiers—yet. The information concerning
WCRB’s microphone placement came
direct from that station, and the rather
unusual arrangement was in fact queried
by Len Feldman. It would seem that they
have had second thoughts. . . .

Although AR do not publish the fre-
(quency-response measurements in the usu-
al manner (within x dB, 20 Hz to 22,000
Hz) they do make available very compre-
hensive specifications covering transient
and frequency response, distortion, and
complete polar diagrams. I only wish some
other manufacturers would adopt the
same procedure—Ed.

To Charles M. Isherwood who writes
asking for “assistance, moral, spiritual or
physical” regarding a tape recorder. We
may not be able to offer much in the way
of spiritual comfort but we might be able
to help in other ways—if only we could
have your address.
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“...(the Dynaco A-25's) are quite probably
the hest buy in high fidelity today.”

DYNACO A-25
$79.95

The Stereophile, Vol. 2, No. 9

“.. . (when) some really deep stuff came along
.. what came out of the A-25's simply defied
belief, for they went deeper even than two of
our standard systems . . . We were certainly
not prepared to find these piddling little Dyna
systems going flat down to 35 Hz and rattling
windows at a hair below 30 Hz! . . . these A-25's
are better than anything else we've ever
encountered for less than $200 each . . .’

66The excellent overall
transient response of the
Dynaco A-25 speaker system
is shown by the tone-burst
response photos at (left to
right) 600, 2,000 and 10,
000 Hz.99 (Stereo Review)

The Stereophile Magazine.

Dynaco designed the A-25 loudspeaker
system to have the most accurate repro-
duction of any speaker available, regard-
less of price, yet at a low cost to the
consumer. Here's what two of the most
respected publications say about the re-
sults of our efforts.

Julian Hirsch in Stereo Review, June, 1969

" . the Dynaco had a remarkably neutral
quality. Many speakers have response irreg-
ularities that . . . leave no doubt in the listener’s
mind that he is listening to a speaker. The A-25
had less of this coloration than most speakers
we have heard, regardless of price . . . nothing
we have tested had a better overall transient
response . . . Not the least of the A-25’s attrac-
tion is its low price of $79.95.

i,

1]

i“»lillﬂl

Send for literature or pick some up at your dealer where you can also hear the A-25

olynacao inc.

3060 JEFFERSON ST., PHILA., PA. 19121
IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK

Check No. 13 on Reader Service Card
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Tane GUIde HERMAN BURSTEIN

Cross-Field Heads

Q. I have been told that the cross-
field head has more distortion than
the conventional type. Is this true? If
so, do the advantages of the cross-field
head outweigh its bad pointsP—Rich-
ard Cleary, APO San Francisco, Cali-
fornia.

A. To my knowledge, the cross-field
head does not cause more distortion
than does the conventional type of re-
cording head. However, if this head
uses insufficient bias in order to
achieve extended treble response,
then extra distortion would result.

Double Recording

Q. Would you be good enough to
suggest a method whereby 1 could
use two tape decks and an audio
preamp so that 1 could record and
play back from a common source. If
this is not possible, is there a unit or
circuit or perhaps a switching ar-
rangement that could be used. Per-
haps recording and playback from
deck to deck could also be incorpor-
ated.—]. Metz, Chicago, Illinois.

A. T assume that you want to be
able to record into your two tape
machines simultaneously; and that
you want to be able to switch be-
tween either machine in playback. So
far as recording goes, you might try
a Y-connector between the tape re-
corder output jack of your audio pre-
amp and the inputs of your two tape
machines. Such a connector is avail-
able for a relatively few cents from
mail order houses. Inasmuch as the
preamp’s output impedance is usually
low, while the input impedances of
the tape recorders are usually quite
high, there is a good chance that the
two tape recorders will not interact so
as to affect each other adversely.
Similarly, you might try a Y-connec-
tor between the outputs of the two
tape machines and the tape input
jack of the audio preamp. You would
have to perform your switching be-
tween the two machines by means of
each one’s individual controls.
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If the Y-connector does not work
satisfactorily in playback, then you
can go to a simple switching arrange-
ment whereby you alternately connect
the hot lead of each machine’s output
cable to the hot terminal of the pre-
amp’s tape input jack. Alternatively,
you could use one of the mixers on
the market, feeding the output of the
tape machines into the mixer, and the
mixer output into the preamp’s tape
input jack.

Tape Storage

Q. What is the best way to store
tapes? My tape machine has the auto-
matic reverse function, which nine
times out of ten means my tapes will
be returned to their containers tightly
wound. My tape machine has a ten-
sion selector that provides a setting
for use with 1/2-mil tape. Would you
advise my using the 1/2-mil setting?
—DuLaurence A. Miller, APO San
Francisco, Calif.

A. The preferred way of storing is
after operation in the normal operat-
ing mode (such as 7.5 or 3.75 ips)
and tail out (last part of the record-
ing at the outside of the hub). Ac-
cordingly, when you come around to
playing the tape, you are obliged to
rewind the tape, thereby relieving
stresses that may have accumulated
during storage. It is undesirable to
store tape after fast wind or rewind,
because of the stresses that build up
during such winding. I would suggest
following whatever instructions are
supplied by the manufacturer with
respect to tension setting, storage,
and so on. He generally knows best.
and the more reputable the manufac-
turer and his product, the most
wisdom there is in following his
instructions.

Using Earphones

Q. I have a ® ® ° ° tape deck.
When I record I find that 'm unable
to monitor the tape with earphones.
As soon as I place the earphones in
the tape deck, my VU meter stops
registering. It seems as though the
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power is drawn to the earphones be-
cause 1 can’t hear anything from my
speakers. What might be the reason
and what can I doP—Martha Flack,
APO San Francisco, California.

A. Tt seems that the earphones are
shorting out the playback signal. Ap-
parently the source impedance of the
tape recorder is a good deal higher
than the loud impedance presented
by the earphones. Have you tried
using high-impedance earphones?
Does your audio system amplifier pro-
vide a place for monitoring by ear-
phones?

If T am correct that your earphones
are of much too low impedance to be
used satisfactorily with your tape re-
corder, and if you don’t wish to buy
new ones, you might be able to obtain
an impedance-converting transformer
to be used between the tape deck and
the earphones. Consult electronic
supply houses for an appropriate
transformer. However, this might not
be cheaper than buying new, high-
impedance earphones.

15 ips?

Q. I am considering the purchase
of a tape deck for dubbing purposes.
Would it be to my advantage to pur-
chase a deck with 15-ips speed?P 1
would use this deck only to record at
lower speeds, probably 3.75 ips. Are
15-ips prerecorded tapes readily avail-
ableP—Robert B. Kellogg, APO 96312

A. I can’t see any point in purchas-
ing a 15-ips deck if you will not be
using this speed, unless such a deck
offers a quality of performance at
lower speeds that you cannot find in
other decks.

I don’t know of prerecorded tapes
at 15 ips that are readily available.
Prerecorded tapes are usually offered
at 7.5 and 3.75 ips.

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.
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The inevitable choice among automatic turntables

Feature for feature PE automatic turntables stand alone: Dial-a-Matic
vertical tracking angle adjustment . . . Gentlest, fingertip cueing action
... One-Lever Control . . . Fail safe stylus protector . . . Automatic record
scanner. Awarded “DIN” Seal of Excellence for PErfection in PErform-
ance. Get a demonstration on the world’'s gentlest automatic turntable
at your PE dealer, or send for details: Elpa Marketing Industries, Inc.,
New Hyde Park, N.Y. 11040.

Check No. 15 on Reader Service Card

PErfection in PErformance




Editor’s Review

In Philadelphia, City of Brotherly Love, we have
just had a Hi-Fi week, and by all accounts it
was very successful. It was organized by the Dela-
ware Valley Hi-Fi Dealers Association in conjunc-
tion with the Philadelphia Daily News which
issued a well-illustrated 68-page supplement for
the occasion. Judging from the articles therein,
many dealers are far from satisfied with the THF
amplifier power ratings and they had some harsh
words to say about the mumbers game’ or ‘watts
watt’. Said the Chairman Ed Gorak at a recent
meeting “The dealer has as much to lose as the
customer when the customer is fooled by promo-
tional and advertising gimmicks: they cannot af-
ford to have potential customers distrusting them
or the industry they represent.” Amen to that—but
I would go further and stress the fact that the
manufacturers themselves cannot afford to be dis-
trusted. Some 30 or 40 vears ago, one of my favor-
ite writers, H. L. Mencken, said “No one ever went
broke underestimating the intelligence of the Great
American Public.” And there is no doubt that if
H.L.M. were alive today he would see no reason
to change his mind—especially if he watched TV
for a day or so! However, in our particular in-
dustry, buyers are discriminating, more knowledge-
able, and the few who are misled will find out
sooner or later. What happens then?

We have mentioned the = 1-dB power rating
several times in the past, pointing out that 1-dB
was roughly equivalent to 21% and so an amplifier
rated at 100 watts = 1 dB need only put out 79
watts. But we regret to say this dishonest method
is still being used, and unfortunately the IHF gives
it a tacit approval when it says in effect—if you use
it, yvou must also quote the IHF figure.

-3 -3 -3

The article by Richard Freed on Chamber
music (page 22) is the first of a series on music,
and comments will be welcome. ‘Chamber’ music
of course simply means ‘music for the room’ and

with a good program source and reasonable equip-
ment, it is not too difficult to imagine that the
players are indeed right there in the room. In fact,
I have always played this kind of music to demon-
strate just how realistic Hi-Fi can be.

E-d 4 o

Bert Whyte has had some health problems but
I am glad to say he has now recovered. He was,
however, prevented from going too far Behind the
Scenes but he did get out of bed to test the Stella-
vox tape recorder in conjunction with the Long
Island Rail Road). He says in his article (page 10)
that the recorder was very well made and ideal
“for running after a subject.” Now Bert is, shall
we say, massively built and the mental image of
him running along, recorder swinging from shoul-
der and mike grasped in one hand is a very pleas-
ing one. . ..

L - E-d

Ed Canby has an interesting article on the listening
room (page 24), and he describes his experiences
with an Advent Frequency Balance unit. Next
month, he will be writing about the Dolby system
and cassettes—aniong other items. Incidentally,
the “E.T.C. Canby” music program can be heard
over WNYC, New York, on Sundays at 1 p.m.

o o o

Now for a few words about letters: these are
always welcome (even if they are critical). Tech-
nical queries should be marked for the attention
of Joseph Giovanelli or Herman Burstein if ap-
propriate, but please, please do not forget to en-
close a stamped addressed envelope for a reply.
We now have a growing collection of letters that
cannot be answered because the senders forgot

to include their address!
GW.T.

¢¢If we could have devised an arrangement for providing everybody with music in their homes,

perfect in quality, unlimited in quantity, suited to every mood, and beginning and ceasing at

will, we should have considered the limit of human felicity already attained™
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Looking Backward, Edward Bellamy, 1887
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Only “Pickering offers
“Dynamic Goupling “Factor-..

your assurance of
greater listening pleasure

A sophisticate who can afford the finest With the more simple equipment that A Pickering XV-15 Cartridge with a DCF
in stereo components and equipment, characterizestoday'sinformal living,the of 100 or 140 will guarantee "100%
would select the Pickering XV-15 Car- XV-15 with a DCF of 150 or 200 will as- Music Power" on the type of set up that
tridge labeled 750E, 400F or 350. They're sure “100% Music Power.” the young in your house use for dancing
the proper ones to deliver “100% Music or listening.

Power.”

The Dynamic Coupling Factor is an index of maximum stylus performance
when the cartridge is related to & particular type of playback equipment. This
resultani number is derived from a Dimensional Analysis of all the parameters
involved. To select a pickup for a professional manual turntable, with its sophisti-
cated, dynamically balanced tone arm, tracking at an ultra-light force, a higher DCF
index would be required than, say, for a pickup to be used in an ordinary record
changer. For maximum distortion-free response, this index to application relation-
ship properly determines maximum stylus performance in your playback equipment.
100% music power is assured at all frequencies — linear response from 10 to 20,000
Hz virtually a straight line — due to the extremely low mass of its moving magnetic
system — 1/5t0 1/10 of ordinary pickups.

There are seven DCF rated XV—15 models. Each is equipped with the famous
patented V-Guard “floating stylus” — the easily replaceable stylus assembly that
protects the diamond and record while it plays. In addition each model includes the
DUSTAMATIC" brush that automatically cleans the record groove while it plays.

-

PICKERING _ %
For those who can [HEAR| the difference ?

THE_NEW PICKERING XV-15/750E. PREMIER MODEL OF THE XV-15 SERIES. TRACKS AT 2 TO 1 GRAM. DYNAMIC COUPLING FACTOR
OF 750 FOR USE IN FINEST TONEARMS. $60.00. OTHER XV-15 CARTRIDGES FROM $29.95. PICKERING & CO., PLAINVIEW, L.l., N.Y.
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Negative Feedback NORMAN H. CROWHURST

CONTINUED

ISCUSSIONS OF THEORY are both

more casy to understand and

more easy to apply, if illus-
trated by an application associated with
something familiar to us. So let’s con-
sider the design of inputs and outputs for
professional units to be used with 500-
ohm line connections.

Professional equipment is designed for
line-impedance inter-connections, which
means the insertion gain, frequency re-
sponse, distortion, and dynamic range
are all measured and specified when input
and output impedances, external to the
amplifier or other uuit, are each 300
ohms.!

The Problem

This does not say that the internal
impedance is also 500 ohms. Quite often
it is not. And this fact can lead to
wrong operation of combinations of units.
For example, if one unit designed to
operate from an external source of 500
ohms, has an internal impedance of
5,000 ohms, and an output to which
this input is connected, designed to
operate into a 500-ohm load, but having
an internal impedance of 50 ohms, we
may actually have a 50-ohm source
working into a 5,000-ohm load (Fig. 1).

This variation from ‘ideal’ can cause
a serious invalidation of gain calcula-
tions, which may be the least of our
worries. What may prove more impor-
tant is invalidation of specified frequency
response and increase in distortion. We'll
not go into that further for the moment,
but accept it as fact and also note that
a desirable remedy would be to make all
such units match, in the classical sense.

This means that a 300-ohm input, as
well as being intended to operate from
a 500-ohm source, will present an input
load of 500 ohms. And that a 500-ohm
output, as well as being intended to
operate into a 500-ohin load, presents a
source impedance of 500 ohms at the
output.

Before proceeding, let me stress this.
Many who went to school and learned

Y Strictly  speaking, most professional
equipment in the U.S.A. is based on line
impedances of 600 ohms, hut this does
not invalidate the theory presented by the
author. Ep.
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Fig. 1—Comparison between idealized and working conditions in coupling between
two audio units using nominal 500-ohm line impedance input and output.

rge  classical matching  theory, fondly
imagine that connecting a nominal 500
olims to a nominal 300 ohms automa-
tically achieves this classical concept. It
doesn’t always, for the reason just stated.
If you don’t believe me, please start at
the beginning of this article again, and
read down to here, before you proceed.

Input Circuit

Now for the input end. This s
usually the easiest to make right. In am-
plifiers using tubes, the grid is almost
open circuit. An internal load can be
achieved, at some loss, by use of resis-
tance that reflects the appropriate value
to the external circuit. For example, a
10:1 input step-up may be used, when
loading its secondary with 30K will re-
flect 500 ohms on its primary (Fig. 2).

An actual choice may be to split the
loading between primary and secondary.
For example, 1K primary shunt with
100K across the secondary, which would
produce an effective parallel value of
500 ohms. This choice would be deter-
mined by transformer parameters and
response optimization, which we needn’t
consider further here.

That arrangement doesn’t involve
feedback. The transistor equivalent does
involve a simple concept of feedback, if
the input stage operates in the common
emitter mode (Yig. 3). The base input
resistance, with no eritter resistor, is
quite low, and non-linear. With an
emitter resistor, it is substantially the
emitter resistor value, multiplied by the
working current gain of the transistor.

The working current gain is subject
to change, with temperature, changing
transistors, and so on. So we may use
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feedback to stabilize this. Obtaining bias
for the first stage with a resistor from
collector to base provides such gain-
stabilizing feedback (Fig. 4).

In this circuit, the current gain de-
pends on the relationship between the
a.c. collector load and the feedback re-
sistor value. Part of the a.c. collector
load is the input impedance to the next
stage, which will usually be much lower
than the collector-circuit impedance of
this stage. So the current gain can de-
pend on this base input impedance,
which may also be subject to variation
and non-linearity.

1:10
$ 50K
3 2 BIAS
1— 2 CIrRCUIT

LOOKS LIKE 500 OHMS

Fig. 2—Matching with transformer in old-
fashioned tube input circuit.

—_—

<
<

A
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WORK ING

REFLECTS AS 15 x 33 = OHMS

Fig. 3—How the emitter resistor can pro-
vide matched input impedance.
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Walter Carlos,

creator of
“Switched-0n Bach”
and “The Well-Tempered
Synthesizer,”

uses the Dolhy System.

Mr. Carlos says, ""The raw materials of electronic

music — the outputs of my Synthesizer, for

example — are sounds which can be varied from striking
purity to extreme complexity. After a desired sound is
created, often with considerable effort; it mustbe
preserved with care, to be combined later with others

in a meticulous layer by layer process. The noises of
magnetic recording are significant hazards in this
regard, since they are particularly noticeable in
electronic music. However, my experience confirms that
the Dolby System effectively attenuates the noise
build-up in electronic music synthesis. My studio at
TEMPI is equipped with ten Dolby units, which |
consider to be indispensible in my work.”

Whatever your recording activities, the dependable
Colby System can help you make good recordings even
better. Now in use in over 200 companies in 27 countries
around the world.

S. Calif. Audio Industries Corp.

D[] DOLBY LABORATORIES INC T e Forvwoos.cair 9002

N. Calif. Audio-Video Systems Engineering

333 Avenue of the Americas New York NY 10014 _}_525 Tgnsness;e S(;reex.San Francisco. Calif. 94107
el. 415-647-242

telephone (212) 243-2525 cables Dolbylabs New York Midwest Expert Electronics, Inc.

for international inquiries 72013$2WHESée§n7égenue'Chicago'mimis 60636
Tel. - -

346 Clapham Road London S W 9 England Caneds  J-Mar Electronics, Ltd.

telephone 01-720 1111 cables Dolbylabs London 6 Banigan Drive, Toronto 17. Ontario. Canada

Tel 416-421-9080
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COLLECTOR LOAD RELATES SIGNAL
OUTPUT, VOLTAGE AND CURRENT

FEEDBACK RESISTOR LIMITS WORKING
CURRENT GAIN (8)RELATIVE TO
COLLECTOR LOAD

EMITTER RESISTOR MULTIPLIED BY
WORKING [ GIVES INPUT IMPEDANCE

Fig. 4—Showing the effects of principal resistors in an amplifying stage.

This may be remedied in two ways:
either interpose a resistance large enough
to swamp such variations, without ma-
terially affecting overall gain; or use an
emitter resistor in the next stage that
stabilizes its input impedance. But that
involves other interactions that may
reach clear to the output circuit.

Let’s put some figures in. Assume we
use a transistor with an average current
gain (beta) of 100, that may vary be-
tween 70 and 140, Assume an appropri-
ate collector resistor is 1K. If we
stabilize current gain down to 25, we
shall swamp variations due to the tran-
sistor. This means the feedback resistor
from collector to base should be 24
times the a.c. collector load of this
transistor.

The input impedance of the following
stage may be, say 200 to 500 ohms. If
we use another 1K as series coupling we
shall about halve the current gain passed
on to the next stage, but a value this
large is needed to swamp input impe-
dance variations. Let’s make the collec-
tor resistor 3.3K, so most of the current
gain is passed to the following stage
(Fig. 5).

Now the a.c. impedance in the first-
stage collector is 3.3K in parallel with
1K plus the next-stage input impedance,

Fig. 5—Stabilizing current gain of a
transistor stage.
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say 500 ohms, making about 1K for the
parallel loact value for the first-stage
collector. The feedback resistor should
be 24 times this, or say 24K.

Now we want to make the input im-
pedance 500 ohms. So the emitter re-
sistor should be 1/25th of this, or 20
ohms. This circuit will now provide a
nice stable, reasonably linear input im-
pedance of 500 ohms, for classical
matching.

Output Circuit

The output isn’'t so easy to fix. For
one thing, to keep distortion low, we
need a fairly large amount of feedback,
taken from the output to a suitable injec-
tion point nearer the input. It shouldn’t
be injected right at the input, in any part
of the stage just discussed, because that
would also iuvalidate the simple achieve-
ment we have just discussed. And we've
linearized the input stage pretty well by
what we have just done.

But we must think of a suitable output
stage, with provision for lashings of lin-
earizing feedback. We have a choice:
voltage or current feedback, or a com-
bination of both.

Assume that we select an operating
condition that gives good linearity as a

Fig. 6—Showing voltage and current

feedback.
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starting point from which to allow feed-
back to improve, when loaded by the
nominal 500 ohms. Possibly a 1K collec-
tor resistor, with the collector resistance
(internal to the transistor) of the order
of 20K (Fig. 6).

With 500 ohms as external load, the
parallel impedance from which voltage
feedback will be taken is 330 ohms. Say
we use 26 dB feedback—a gain-change
factor of 20: this will reduce effective
output impedance from 330 to 165
ohms.

But the actual external output load
remains 500 ohms. So the effective in-
ternal impedance, with this much volt-
age feedback, must be just over 17 ohms,
to make the parallel combination with
500 come to 16.5 ohms.

Let’s try the alternative: current feed-
back. The logical place to derive this
would he off an emitter resistor. Now
we must regard the output differently.
Short-circuiting  the output removes
voltage feedback; but open-circuiting
the output does not completely remove
the current feedback.

Removing the 500-ohm external load
changes the collector load from 330 ohms
to 1K. The transistor’s internal collector
resistance is about 20K, so the current
gain would change only in the ratio
20.33:21, a very small percentage. The
major eflect of removing the 500-ohm
external load, with 26 dB of current
feedback, would be to multiply output
signal voltage by almost exactly 3, while
the signal current delivered by the output
transistor hardly changes.

With this current feedback, the effec-
tive source resistance is still substan-
tially 1K— the output-collector resistor.
The effective internal collector resistance
may rise 20 times, but the 1K resistor
is still there.

To sum up then, 26 dB voltage feed-
back reduces internal impedance to
about 17 ohms, while 26 dB current
feedback makes little difference to the
internal impedance ‘seen” by the external
impedance. How can we use 26 dB of
feedback to achieve the classical match-
ing value of 500 ohms?

The fairly obvious answer is to use
voltage feedback to bring the internal
impedance down to 500 ohms, and then
use current feedback for the rest. How
much voltage feedback do we need? The
parallel collector load, without feedback,
is 1K paralleled with 500 ohms (external
assumed ). With feedback, it should ‘look
like’ 500 paralleled with 500, or 250
ohms. So the needed gain change, due
to voltage feedback, and with the load
connected, is 33/25, or 4/3 (about 2.5
dB).

(Continued on page 69)
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*(LOW NOISE-HIGH OUT2UT)

Remember how tape used to sound? You'd turn
up the volume and hear a background hiss —
or turn it cown and not hear the sound. With new
BASF-LH tape (Low noise-High output) you eli-
minate all background noise and you get full-
bodied, dynamic tones over an expanded volume
range. The signal-to-noise ratio is improved by
as much as 8 db over other low noise tapes.

BASF-LH tape . . . now everyone can have true
professional recording sound reproduction —
more clarity and realism, less distortion — from
faintest pianissimo to booming crescendo. BASF-

= Check No. 21 on Reader Service Card_

1

LH tape — packaged in the famous ‘‘Perma-
Store™ plastic library bcxes for permanent pro-
tection. Combining quality with convenience for
the most memorable reccrding results ever!
And the BASF Compact Cassette . . . a pocketsize
cowerhouse with the special low noise tape that
gives you mare music for your money. Packaged
for portability, storage, or mailing in a mini-ver-
sion af the exclusive Perma-store library case.
Buy new BASF-LH tape . .. for dramatic sound on

“*BASF SYSTEMS INC

Crosby Drive, Bedford, Mass. 01730

13

o BT L )
£ o gl 3 \:l’)
0 ox“gn)”@) oL




~Music

By Richard Freed

D uring the last twenty-five years or so

there has been an enormous upsurge

in chamber-music activity in the
United States. The number of perform-
ing organizations has increased, and
so has their audience, both “live” and
via recordings. In the realm of the string
quartet, as in that of the symphony or-
chestra, we find young American ensem-
bles dominating the scene now, setting
the standards by which others are
measured. The artistry of the Juilliard
Quartet, the Fine Arts Quartet, and the
Guarneri Quartet is readily available to
the record collector (and the La Salle
Quartet, long admired by connoisseurs,
has at last begun to make records). No
less readily available, of course, are re-
cordings by such outstanding European
groups as the Quartetto Italiano, the
Vlach, Borodin, Smetana, Drole, Ama-
deus, and Allegri quartets, the Melos En-
semble of London, and the Vienna Octet.
The unforgettable Budapest
Quartet, too, remade much of its reper-
tory in stereo before its remarkable forty-
six-year career came to an end three
years ago. The staples of the string
quartet repertory are represented now
by almost as many recordings as those
of the popular symphonies and concer-
tos, and “integral” recordings of the
quartets of Beethoven, Brahms, and Schu-
mann are undertaken by today’s active
foursomes, just as our prominent con-
ductors give us “integral” recordings of
the symphonies of these same composers.
Despite all this activity and all these
recordings, there are still many thousands
of people who love the Beethoven sym-
phonies but who are “afraid” of the
Beethoven quartets, who love Mozart’s
operas and concertos but who would not
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voluntarily seek out a performance of the
G-minor Quintet. Astonishing as it may
seem now, with so much music so acces-
sible to so many listeners, many, many
people who do respond to music are
denying themselves what many others
consider the essence of the musical ex-
perience because they fear they cannot
“understand” or “appreciate” chamber
music without special training or prepa-
ration. Listener X, who attends a per-
formance of the Eroica or Tristan und
Isolde with confidence and satisfaction,
is afraid the Mozart Clarinet Quintet
may be beyond him!

Richard Freed is Director of Public
Relations at the Eastman School of
Music and Consultant to the New York
State Council of the Arts, New York
Philharmonic, and many other organi-
zations. He is a regular contributor to
Saturday Review, Chicago Tribune,
House Beautiful, and many other jour-
nals. His own program is broadcast
from WEFM in Chicago every week.

Oswald Spengler, who spent the last
years of his life listening to the late quar-
tets of Beethoven, cited certain of those
works to illustrate the course of civiliza-
tion in that most profound of philosophi-
cal works, The Decline of the West.
Beethoven’s A-minor Quartet (Op. 132)
is the device used by a character in
Aldous Huxley’s novel Point Counter
Point to prove the existence of God. To
be sure, some great philosophical depths,
too vast for words, are probed in such
works—just as they are in the Eroica and
the Ninth Symphony. And, to be equally
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sure, there is gaiety as well as profundity
to be found in chamber music, and doz-
ens, perhaps hundreds, of shadings be-
tween those extremes. There is no more
ingratiating music in any form, none
more amiable in its demands on the
listener, than the same Beethoven’s ut-
terly charming and utterly weightless
Serenade for flute, violin, and viola
(Op. 25).

Some of the great works of chamber
music may have been written in a con-
sciously “philosophical” vein (just as
some of the great symphonies, operas
and ballet scores have been), but some
were actually written to be used as din-
ner music. Schubert wrote many of his
most beautiful works with no more in-
volved object in mind than having some-
thing to perform at one of the “Schuber-
tiads” held in his home, the informal
gatherings at which he and his friends
played new music at sight. One of
Mozart’s finest chamber works, the Clar-
inet Trio (K. 498), has been referred
to as the Kegelstatt Trio since the time
it was first heard, because Mozart is
said to have written it during an evening
at a bowling alley. His numerous sere-
nades and divertimenti are, for the most
part, entertainment music pure and
simple.

Many of those who are so certain they
“would not” or “could not” enjoy cham-
ber music have actually been listening
to it and enjoying it for years. Mozart’s
popular Serenade Eine kleine Nacht-
musik, which most orchestras play fre-
quently to show ofl their strings, was
originally composed for string quartet
and double bass. Some of Mozart’s diver-
timenti for string quartet and two horns
are also played by the entire orchestral
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string section now and then. Samuel
Barber’s Adagio for Strings happens to
be the slow movement of his String
Quartet No. 1, arranged for a larger
body of strings at the request of Arturo
Toscanini, who himself made similar ar-
rangements of movements of some
Beethoven quartets and recorded the
Beethoven Septet with full orchestral
strings. Tchaikovsky’s Andante cantabile,
the Borodin Notturno, and the famous
Minuet of Boccherini are still more ex-
amples of chamber music taken into the
repertory of the string orchestra. None
of these works is in any way less attrac-
tive in its original form. On the con-
trary, the original in every case has a
spontaneity, a flexibility and an intimacy
just not quite possible in the expanded
versions, no matter how polished the
playing. The emotional range and inten-
sity of symphonic music, however, are
available in chamber music; if the
larger-scaled heroic gestures and grand
coloristic effects are not, the compensa-
tion is that intimacy found only in
chamber music.

While the string quartet may be the
basic unit, the chamber music experience
is by no means limited to the quartet,
or even to strings. Some of the supreme
masterworks feature the flute, -oboe,
clarinet, piano, or other instruments with
strings. There are fascinating works for
winds alone by composers from Mozart
and Haydn to Hindemith and Alec Wil-
der, others for brass quintet, and even
chamber music for percussion. A little
more than fifty years ago the tradition
of the harp quintet was born in France,
and since that time many French com-
posers have written for the combination
of flute, harp, violin, viola, and cello;
Debussy dispensed with the violin and
cello in his Sonata No. 2, and Ravel
added a clarinet and second violin for
his uniquely beautiful Introduction and
Allegro. Louis Spohr in his Nonet wrote
for an orchestra in miniature (most of
the instruments, but only one of each), as
Stravinsky did later in L’Histoire du
Soldat (for septet including percussion),
while Heitor Villa-Lobos exploited the
mapifold coloristic capabilities of a sin-
gle instrument in his Bachianas Brasileiras
Nos. 1 and 5 for an ensemble of eight
cellos (the latter with the celebrated
part for solo soprano as well).

Musicians themselves, almost without
exception, feel chamber music is basic,
elemental. Both virtuoso soloists and
orchestral players play chamber music
for relaxation, and many of them include
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it in their professional activity as well.
Many great orchestras sponsor chamber
music ensembles drawn from their ranks,
among them the Vienna Philharmonic,
the Berlin Philharmonic, the Boston Sym-
phony, the Philadelphia Orchestra, and
the Chicago Symphony. Heifetz, Rubin-
stein, Piatigorsky, Menuhin, both Serkins,
and both Oistrakhs are among the vir-
tuosi who perform and record chamber
music regularly. The great violinist
Arthur Grumiaux has formed a superb
string trio with the violist Georges Janzer
and the cellist Eva Czako. A half-century
ago Pablo Casals, Alfred Cortot, and
Jacques  Thibaud performed and re-
corded together; today Casals plays
chamber music with younger colleagues,
and Isaac Stern, Leonard Rose, and Eu-
gene Istomin spend a substantial part
of every season playing as a trio, tour-
ing together and making records.

These performers find a unique in-
voltement in chamber music, and the
listener can hardly fail to find it, too.
Whatever one may seek in music—uplift,
stimulus, solace, humor—the supreme
characteristic of the chamber music ex-
perience is the intensity of involvement
which makes even the listener a partici-
pant in something shared instead of just
a spectator.

Audio buffs in general have tended to
give less attention to chamber music
than to orchestral and other large-scale
material because many of them feel it
cannot olfer the. same opportunities for
testing or showing off a system. While a
string quartet will not produce the
power-handling challenge that comes
from a full Straussian orchestra, or the
tonal range encountered in The Planets
or The Pines of Rome, the clean and
lifelike aural image of four distincf
stringed instruments can be an impres-

sive demonstration or meaningful test
for a well-designed speaker system.

More to the point, though, is the ob-
servation that a good deal of chamber
music was intended for performance in
what might be spoken of as a large living
room or salon—in other words, a music
room in a house instead of a big audi-
torium. Thus a good chamber music re-
cording offers a top-flight system the
possibility of creating the illusion of
“live” sound, for a string quintet or
piano trio really could be playing in
one’s living room; an orchestra could
not possibly.,

We have purposely avoided any ref-
erence to the historical development of
the string quartet, changing styles over
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the years, and other matters which might
smack of things musicological. The only
point we feel worth making is that.
chamber music is an enjoyable experi-
ence. To this end, we have drawn up a
list of fifteen recordings we feel might
help those who have yet to discover the
pleasures of chamber music. This is not
intended to represent a “basic repertory,”
nor are the works listed here necessarily
the “greatest” or the most important,
though some of them fit those descrip-
tions. This is simply a compilation—an ad-
mittedly personal selection—of works
whose appeal is so direct and intense as
to make them immediately habit-forming.

Some of this material is profound,
some of it simply charming, and some
of it (e.g., the greatest of all string trios,
which Mozart chose to call a Diverti-
mento, K. 563) manages to be both. The
list, as may be seen at a glance, is not
alphabetical and is not chronological;
it is laid out in the sequence in which
record purchase (or, at least, exposure)
is recommended. To avoid confusion,
only a single recording of each item is
shown in the list, but alternative ver-
sions of some of the works are discussed
in the brief comments on the music in
the remainder of this article.

Some readers may be surprised to
find the first two items in our list in-
cluded in such a collection at all, let
alone leading it off, but the Bach and
Stravinsky works only underscore the
flexibility and scope of the category of
music we are dealing with. The Branden-
hurg Concertos may be regarded in some
quarters as orchestral music, for they are
performed and recorded by symphony
orchestras, but, properly speaking, the
Brandenburgs are chamber music, to be
played by a small ensemble, generally
only one or two strings to a part. More-
over, “authentic” performance calls for a
number of baroque instruments—violino
piccolo and corno da caccia in No. 1,
high trumpet in No. 2, recorder in Nos.
2 and 4, viola da gamba and violone in
No. 6. A symphony orchestra may in-
clude a harpsichord in its Bach per-
formances (as continuo, but rarely as
solo instrument), but not the old wind
and string instruments, and just as well,
for their distinctive sounds would be
largely lost under the weight of the
large modern aggregation.

As works combining many of the most
attractive features of both orchestral and
chamber music, the Brandenburgs con-
stitute an ideal “first step” into the latter

(Continued on page 28)
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For twenty years and more we have
been trumpeting about hi fi equipment
in all its ever-improving diversity, and
vet we've had scarcely a thing for sale
that might directly help the acoustic
matching element which is most impor-
tant of all for hi-fi (except, of course, your
ears)—the listening room. Now, to my
pleasure, the hi fi makers have discov-
ered the front parlor, and are doing
somgthing about it. Many things, all of
them, needless to say, costing money;
but the intent is to give you satisfaction
in return. I think we are on a right
track.

We've made a certain amount of fuss
over the placement of stereo speakers
and, before them, the lone mono speaker
that previously had the job of providing
an orchestral spread of sound from a
single point in the room. We've talked
living room decor, and cabinetry and
convenience and connections. But the
implication has been, right along, that if
you buy good equipment, you buy good
sound—and don’t worry about the room;
it'll have to take care of itself.

Now I've never subscribed to this
particular subscription, not even in my
hi-fi youth when I was collecting 78
12-inchers to play through a huge Mid-
west 16-tube radio via one of the earliest
phono attachments. Even then, T learned
to aim my big fat console for maximum
distribution and reflection—I hated to
have a speaker playing straight at my
knees. And when separate speakers came
along, I began all sorts of experiments
with room sound, having decided by
that time that if one could tell where
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the sound was coming from there was
something definitely wrong. I was literal
about “flling my living room with glori-
ous sound,” if not about that putative
best seat in the concert hall.

My preference was to aim an unob-

trusive speaker diagonally towards a
corner, from one side, with enough hard
reflecting surfaces in the way—the curve
of a grand piano, backs of wooden chairs
—to blur and spread the apparent sound
source so that the music seemed to come
from a wide arca quite removed from
the speaker itself. This stunning illusion
of space was my special pride and I
would have it again, if there weren’t
stereo to change things. It gave as much
realism to mono sound (which has no
literal width whatsoever) as could ever
be achieved in that medium. And it took
maximum advantage of the living room
itself.

Stereo, I might add in parenthesis,
creates its own spread of space by the
interaction of its two spaced-out signals,
as they reach the ear from different
directions. The more reflection, the less
stereo you get—but our recordings are
designed for an average amount of
general room diffuseness in reproduction.
A good stereo system, like my mono
arrangement, completely disguises the
speakers’ locations for the ear. The sound
is heard from virtual-image sources all
the way across from speaker to speaker
and (so theory says) well beyond on
cither side, and all this without the aid
of reflection, which now merely smooths
down and blunts the sharp directionality.
So, ideally, our rooms are much more
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adaptable to stereo, just so they don’t
overdo the reflection business, Too much
reflection and you revert to mono. No
directionality left.

For this reason I view with some
jaundice one of the popular answers now
being provided for stereo room trouble—
reflecting speakers, aiming up or back
or all over, to diffuse the sound source.
My best judgment is that this a fine
panacea, substituting a very attractive
near-mono eflect for a poor stereo one.
A net gain, in many a bad room situa-
tion! But not the ideal solution, to my
way of thinking. If you're going to hear
stereo you've got to have point sources,
reasonably direct and unimpeded. Two
of them. Real or imaginary.

Real speakers, of course. But also, to
an extent, the strange “virtual images”
created by Jensen’s new one-box speaker
system, discussed in detail in Aubio
for November, 1969 (p. 62), which I
have been trying too. Especially in a con-
fined space, the Jensen “Stereo 1™’
(one of the year’s clumsiest titles) is an
interesting answer to room problems.
Definitely, from its single cabinet with
the matrixed speakers comes a stereo
spread and a stereo sound--but, oddly,
I could not really tell left from right.
It did not seem to matter, for the im-
portant thing in stereo is, speaking sub-
jectively, the heightened immediacy of
apparent hall sound, at least for classical
music, my main fare. The Jensen system
projects it remarkably, and should do
well in boats, camper busses, hotel
rooms, where the virtual images will
seem to emanate straight from the other
side of the nearby walls.

One element in the listening room,
though, has until now been carefully
left alone, for lack of much that the
manufacturers could do about it, that
frequency balance of the total room, with
associated resonances, standing waves
and what-not, which converts the flattest
of loudspeaker emissions into a jagged
and peak-filled “curve” in every living
room. We live all the time with these
gross distortions of the original, and the
living isn’t half bad. But it would be
good if we had at least the power to do
something about it. Only the pallid tone
controls, raising or dipping a wide but-
terfly wing of highs and lows, have been
provided in the attempt to match our
systems to our rooms. Suddenly, a whole
array of gadgets is now available de-
signed precisely to cope in detail with
this very problem. I note three, includ-
ing the one I have been trying myself, the
Advent Frequency Balance Control, de-
signed to plug into your system before

AUDIO = APRIL 1970



the amplifier and warp its sound selec-
tively to mirror the room characteristics
in reverse.

Now it happens that in 1964 CBS
Labs put out its “Seven Steps” test rec-
ord {for which I wrote the rambling
commentary ), a gallant attempt to pro-
vide specific tests for room sound as
your ears actually hear it via ingenious
subjective comparisons, octave by octave
in frequency over the entire sonic range
and point by point (to pick up stray
buzzing resonances) via glide tone. This
pink-noise test, along with some sim-
pler equipment adjustments, indicated
the desirable corrections remarkably well
—but there was nothing we could do to
put them into effect. The over-all tone
controls were virtually useless.

And so I have just mated together the
1964 test disc and Advent’s astonishingly
similar octave-by-octave contouring gad-
get, a beautiful little machine with two
rows of ten vertical sliders each (for
stereo), moving above and below a
“flat” center-line position, each slider
controlling a sharply defined octave of
boost or cut, from 40 Hz to 20 kHz. It
works! Even though the successive CBS
test tones, comparing a pink-noise burst
with a loudness reference frequency
(also pink noise) are more closely spaced

than Advent’s sliders, two or three to
each octave. So much the better. It was
astonishing how accurately the Advent
picked up the CBS third-of-an-octave
bands of pitched noise (covering ap-
proximately a musical third in pitch
width) and boosted or attenuated them,
via the slider, to match the standard
reference tone in loudness. On a single
playing of the record I was able to come
out with a visible room “curve” which,
just incidentally, rather neatly matched
a known deficiency in my speaker sys-
tem, a dip in mid-range. I can see that
on more careful repeated trials I could
narrow down some of the room reso-
nances which show up vividly on the
glide tone (which sounds like a piston
plane going through a thunderstorm)—
and adjust narrow single segments of
the frequency range to reduce their im-
pact on my ears. Never before has this
been possible outside of a fairly fancy
audio lab. Who listens to music there?

The Advent Balance Control is an in-
triguing toy, too, and you will have as
much trouble as I did getting down to
systematic work with it. Fascinating to
hear the selective vowel-like whines, as
one or another segment of the spectrum
is suddenly boosted 'way up. Interesting
to discover how much harder it is to
hear “holes” of the very same magni-

tude. Is that significant for listening! The
peaks are what show. Wonderful to find
that a sharp boost as high as 160-320
Hz still gives the impression of a bass
boost, however addled; whereas 320-640
(next slider) is for the ear clearly treble.
That tells something about small speakers
and hyped-up low ends. Nice to realize
that the middle ranges, from 500 up to
5000, are so thoroughly in control of
apparent volume level. Boost any seg-
ment in that range and the over-all
volume pops up. Not so nice to find that
the extreme right slider, 10,240 to
20,480, has no audible effect at all on my
ears. That’s for kids.
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