AUDIO

The Authoritative Magazine About ngh Fldellty®A
23602 =

. Trials of the Novnce Kl’r-Bquer
Equahzahon of Sound Relnforcemem‘
CHRISTMAS BUYING GUIDE




e of everythi

Four new and completely
different AM-FM stereo receivers
with increased performance,
greater power, unsurpassed precision
and total versatility.
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SX-727 AM-FM STEREO RECEIVER — 195 WATTS I4= e s i S

POCNEESR! sTERED RECEIVER VODEL < 727

BALAMCE
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You'll be reading lots about the new
Pioneer receiver line in a wide variety of
publications. Acclaim and enthusiasm for
these receivers is evident in reviews
(reprints available) now appearing in many
of these publications. Here are highlights
from just a few.
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STEREO REVIEW 2

(Hirsch-Houck Laboratories) AN -
“Pioneer’s moderately priced SX-727 7 Y

has a degree of operating flexibility and
electrical performance previcusly found
only in some of the most expensive receiv-
ers ... in many areas of its measured
performance it is somewhat better

than much of the competition at its
price level . . . stereo FM separation
was among the best we have measured.”

AUDIOQ “...(The SX-727)is arugged,
reliable insirument that certainly
represents state-of-the-art receiver
tachnology in its design and perform- s
ance...FM performance i
equalled or exceeded :
specs in just about every
area...selectivity was
excellent.”

Hi-FI STEREO BUYERS’
GUIDE “This (SX-828)
excellent performer features
full power output at ali
frequencies . . . excellent
reception of weak FM signals
...selectivily was excellent.”




Long before the current wave of
consumerism,Pioneer had established
its reputation for superior quality
craftsmanship. This reputation has
been continuously augmented by our
commitment to building high fidelity
components with a measurable extra
margin of value. Our four new
receivers — SX-828, SX-727, SX-626,
SX-525 — are designed to meet a wide
range of requirements and budgets.
Yet each unit incorporates a
significant array of features and
refinements built into the top new
model —the SX-828. Regardless which
new Pioneer receiver you finally
select, you are assured it represents
the finest at its price.

Conceptual diagram
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More meaningful power.

When it comes to power, each model
provides the most watts for your
money. This is meaningful power.
Power that is consistent throughout
the 20-20,000 Hz bandwidth (not just
when measured at 1,000 Hz.)
Especially noticeable at the low end of
the spectrum with improved bass
response, the overall effect is greater
frequency response and low, low
distortion.

RMS @ 8 ohms

Model IHF Music Power Both channels
4 ohms driven @ 1KHz

SX-828 270 watts 60+ 60 watts
SX-727 195 watts 40+40 watts
SX-626 110 watts 27 +27 watts
SX-525 72 watts 17+17 watts

Direct-coupled amplifier
circuitry and twin power
supplies improve responses.

Of course, having power to spare is
important; but directing it for
maximum performance is even more
vital. In the SX-828 and SX-727, you
will find direct-coupled circuitry in the
power amplifier combined with two
separate power supplies to maintain
consistent high power output with
positive stability. This means
transient, damping and frequency
responses are enhanced, while
distortion is minimized. In fact, it's
less than 0.5% across the

20-20,000 Hz. bandwidth.

Ultra wide linear FM dial scale takes the squint out of tuning.

West: 13300 S. Estrella, Los Angeles 90248 « 1500 Greenleaf, Elk Grove Village, 111, 60007

You can’t expect great music
without great specifications.

Pioneer’s reputation for high
performance capability is thoroughly
reinforced in these four receivers.
Listening to them substantiates it; the
specifications tell the reasons why.
Since Field Effect Transistors
increase sensitivity, they’re incorpo-
rated into the FM tuner section of
each unit. For example, the SX-828
uses 4 FET’s. You get greater
selectivity and capture ratio with
Integrated Circuits and Ceramic
Filters in the IF stage. Here’'s a mini
spec list.

SX-828

1.7uV

SX-727

FM Sensitivity (IHF) 1.8uV

(the lower the better)

Exclusive protector circuit
for speakers.

Another example of
Pioneer’s advanced engi-
neering is the automatic
electronic trigger relay
system designed into the
S$X-828 and SX-727.
Since the signal is trans-
mitted directly to the
speakers because of the
direct-coupled amplifier,
this fail-safe circuit
protects your speakers
againstdamage
and DC leak-
age, which can
cause distor-
tion. It also

SX-626  SX-525
2.0uV 22wV

Selectivity
(the higher the better)

+75dB +70dB +70dB +45dB

guards against
short circuits

Capture Ratio 1.5dB 2.0dB

(the lower the better)

2.5dB 3.0dB in the power

transistors.

Power Bandwidth

Inputs and outputs for every

purpose including 4-channet! sound.
Depending on your listening interests
and desire to experiment in sound,
each receiver provides terminals for
a-wide range of program sources.

Inputs:

SX- SX- SX- SX-

Tape 828 727 626 525

monitor 2 2 2 2
Phono 2 2 2 Phono/Mic.

Auxiliary 1 1 1 1
Microphone2 1 1 Phono/Mic.
{as above)

SX- SX- SX- SX-
Outputs: 828 727 626 525
Speakers 3 3 3 2
Headsets 2 1 1 1
TapeRec. 2 2 2 2

Someday, if you want 4-channel
sound, all models have 2 inputs and

2 outputs to accommodate a unit such
as Pioneer’s QL-600A Decoder
Amplifier. With it, and two additional
speakers, perfect 4-channel sound is
simply achieved.

¥

W PIONEER’

when you want something better

All exceed by a wide margin the
usable sound frequency spectrum

It’s absolutely
foolproof.

Versatile features increase

your listening enjoyment.

Our engineers have outdone them-
selves with a host of easy-to-use
features. All four units include:
loudness contour, FM muting, mode
lights, click stop bass/treble tone
controls with oversize knurled knobs,
and an ultra wide linear FM dial scale
that takes the squint out of tuning.
Except for the SX-525, they all employ
high and low filters. Enlarged signal
strength meters make tuning easier
than ever. Center tuning meters

are included as well

in the SX-828 and SX-727.
Further sophistication is
offered on the top two
models with a 20dB audio
muting switch — the perfect
answer to controiling
background music. As

the senior member of the
family, the SX-828 is
endowed with speaker indicator lights
(A,B,C,A+B,A+C) and a tuning dial
dimmer for creating a more intimate
lighting atmosphere.

Some day other stereo receivers will
strive for this total combination of
power, performance, features,
precision and versatility. Why wait?
Pioneer has more of everything now.

See and hear these magnificent
receivers at your local Pioneer dealer.
SX-828—8$429.95; SX-727—$349.95;
SX-626—$279.95; SX-525—$239.95
Prices include walnut cabinets.

U.S. Pioneer Electronics Corp.,
178 Commerce Road, Carlstadt,
New Jersey 07072

Canada: S. H. Parker Co., Ontario
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WE’VE MADE
THE BEST
EVEN BETTER

il ot

NEW MODELS
BE !TER.’
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NEW MODEL 10/10
The frequency curves
are actual tracings from
anew Sharpe produc-
tion Model 10/10.
Improved design of
the famaous top-
rated Model 10A.
Smooth, brilliant,
full response.
Striking new decor.

NEW MARK m

For new bright sounds
to satisfy the highest
standards of discrimi-
nating professionals
and audiophiles
alike. Smart new
appearance with
advanced acousti-
cal designs.

NEW MODEL 7/7
| See this new budget-
< priced version of one
lar models. Price and
quality make it a
“best-buy Light-
weight stereo
listening. Rich new
ebony decor. Your
Sharpe dealer will
gladly demonstrate
¥ the complete
Sharpe Stereo line.

SHARPE
AUD%
DiIviISsIO

SCINTREX, INC.

Tonawanda, N.Y.
14150

Expart Agents
ELPA MARKETING
INDUSTRIES, INC.

New Hyde Park,
N.Y 11040
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IMPROVE
YOUR HEARING

FOR $200.

Sometimes high fidelity people lose
sight of what it’s all about: Sound.

The ultimate test of any piece of
high fidelity equipment is what you
hear.

That’s why, of all the statements
made by equipment reviewers about
our Garrard Zero 100, the most
significant were these:

“Using identical virgin records,
and virgin styli in identical good
cartridges, the Zero 100 on occasion
sounded markedly ‘erisper’ than
other turntables.” Rolling Stone.

“A listening test proves to bring
new life to many records, noticeably
reducing distortion on the inner
grooves.” Radio Electronics.

Pickup head pivots Arifoutat £.U. arm
s in this direction as arm  AricUI20E  pivot— ]

"'"’/é tracks across records.  pivot—fixed _ fixed
s T

kg

1
Pickup arm

Articulating arm

“From about 7 in. diameter to
runout, the Zero 100 delivers
considerably less distortion and
greater definition than with the
same pickup mounted in a standard
arm. The improvement in sound
quality is notably impressive.”

Elementary Electronics.

“The articulated arm of the Zero
100 produced less distortion, and
therefore greater definition, on
high-level, musically complex
passages, from the inner grooves.”

Hi-Fi Stereo Buyers' Guide.

That’s what reviewers actually

14
Check No. 3 on Reader Service Card

heard when they tested the first
automatic turntable with Zero
Tracking Error. This is, to our
knowledge, the first time a
turntable has been given credit for
making records sound better.

True tangent tracking geometry.
The Zero 100 tone arm. N

Center line of
Cartridge tangential
o record groove.

Cartridges and other components,
yes. But never a turntable — until the
Zero 100.

By this time you probably know
how we achieve Zero Tracking Error.
The principle of the articulating arm,
continually adjusting the angle of
the cartridge so it is always at a 90
tangent to the grooves, is a simple
one. But the ingenious engineering
and the development of the precision
pivots to make the principle work,
took several years.

But enough from us. Let’s go back
to what the reviewers say about the
Zero 100.

“It probably is the best arm yet

offered as an integral part of an
automatic player.” High Fidelity.

“All of these features combined
into one automatic turntable make
news, even though some are found on
other units. Only in the Zero 100 are
they all put together.” Audio.

When A udio talks about “all of
these features” they're referring to
such things as our magnetic
anti-skating, variable speed control,
illuminated strobe, viscous-damped
cueing, 15° vertical tracking
adjustment, patented Garrard
Synchro-Lab synchronous motor and
our exclusive two-point record
support in automatic play.

But all of this gets back to our
original point. It is the sound that
makes the difference. After all, a
$200 record player should give you a
really meaningful difference. And
the high fidelity experts agreethat
people who own a Zero 100 will hear
better than people who don’t.

If you'd like to read the reviews in
full detail, we'll send them to you
along with a complete brochure on
the Zero 100 and the Garrard line.
Write to: British Industries Company,
Dept. K12, Westbury, N.Y. 11590.

GARRARD
ZERO 100

The only automatic turntable with

Zero Tracking Error.
Mtg. by Plessey Ltd. Dist. by British Industries Company
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Directory of Microphones
Microphones by Jim Long

The Language of High
Fidelity, Part VIl of Martin
Clifford’s Guide for
Beginners

Annual Index

The Care of Records by
Percy Wilson
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ABOUT THE COVER:
Choosing Christmas pres-
ents can be very perplex-
ing but if you are tired of
ties and socks ask the Ms.
to consider record or book
tokens, tape recorder ac-
cessories, and so on. Better
still, let her take a look at
Aublo—you may end up
with a $1000.00 tuner.

audioclinic |

Lightning Protection

Q. I have some unrelated questions
concerning lightning protection for the
antenna mast.

I live in a rural area. dotted with
villages and towns. Throughout this area,
servicemen, who make antenna instal-
lations, seem to have no interest in
grounding the antenna system for light-
ning arrest. The general concensus seems
to be that it is not necessary to do so.
They will perform the task upon insis-
tance. 1 do not ask that you understand
the psyche of the installers. I am curious,
however, abour the old rradition of
grounding. Is it still timely and necessary?
Is grounding the mast needed if only to
avoid stealing “dB’s” from the anienna?

All lightning rods 1 have ever seen
have been pointed at the top. Is the poini
functional in meeting the boli?—James
D. Boltz, Fredonia, N.Y.

A. If you are located in an open area,
you are definitely a candidate for a
lightning stroke. Grounding, therefore,
is the only protection you have. When
the mast is mounted at ground level,
all that is required is to sink the mast
a few feet into the earth and the job is
done. I would locate the antenna away
from the house. Further, I would make
provisions at the bottom of the mast to
disconnect the lead-in. By disconnecting
this lead-in cable at the approach of a
thunderstorm you will add an additional
sateguard in terms of preventing light-
ning from entering your house, possibly
damaging your audio gear or the house
itself.

When the antenna is mounted on the
roof, however, you must make your
ground connections to the mast, using
heavy gauge wire. If you should receive
a direct hit from a lightning bolt, the
grounding won’t be adequate. You had
better try prayer. The instantaneous
peak current involved is more than any
reasonable wire gauge can withstand.

If there is some signal lose introduced
by the proximity of the mast to the
antenna, that same loss will occur
whether the mast is grounded or not.
Remember that at the FM wave lengths,
effective grounding cannot be estab-
lished. There is so much inductance in
the length of the mast, plus ground
lines, that there is no real way to ground
the system for r.f.

Joseph
1 Giovanelli

Lightning rods have points because it
is well known that lightning is attrac-
ted to high, sharp objects. (This is why
chimneys are struck more often than
the rest of the house. If chimnevs were
a lot larger, the bolt would not jump
to them.) Lightning rods, being of
small diameter and higher than any
other point on the structure to which
they are mounted, will be a better
attractant to lightning than any other
portion of your home, including the
chimney and the antenna system.

Lightning rods offer the best pro-
tection possible. In order to take maxi-
mum advantage of this fact, the rods
must be installed by a professional
in the field of lightning protection.

Signal-to-Noise Ratio

Q. Please define signal-to-noise ratio.
I always thought the higher this ratio was,
the better. Some companies claim that
they have recorders with low signal-to-
noise ratios, made even lower with the
use of Dolby. Please clear this up for
me.—Preston Schaffer, Brooklyn, N.Y.

A. In addition to the desired signal
information, any recording or reproduc-
ing system always contains a certain
amount of background noise. The
amount of desired information present,
divided by the unwanted background
noise yields the signal-to-noise ratio. By
arithmetic, we can express this ratio
in terms of dB. The greater the number
of dB of signal-to-noise, the better is
the device being considered, at least

n this regard.

A manufacturer would strive for the
greatest possible difference between
the desired signal and the inherent
background noise present in his device.
He would, therefore, probably not
advertise a low signal-to-noise ratio; he
might, however, advertise his ex-
tremely low background noise or his
high signal-to-noise ratio.

The use of the Dolby system would
decrease unwanted background noise
as compared to the wanted program,
thereby increasing the signal-to-noise
ratio.

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

AUDIO + OUR 25th YEAR - NOVEMBER 1972
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“Optimum stereo performance...

excellent disparsion. It has a big sound atany volumz level. Completely free
from harshness or stridancy .. '"Julia.n "il‘SCh, Stereo Review

“Superior transient response...

extreme clarity, will not treak up under any normal o~ even super norma
pusting " I gy Zide. American Record Guide

“What a speaker....

The sonic presentation wes excellent; vaices were natural with no coloretion;
orcestral music was belarced and “ull; trensients came through cleanly; tre
orgar sounced authertic. Irdeed, fora system of ils size and price, designec

far Fome us2 the Greradier strikes us as the best.’ Hiyh Fidelitq

CONSUMER COMIZENTS: K. A., Portsmouthk. N. M., The ricn trus sound of siereo « W. 8.y
Canoga Park, Calif., 7he styse to- my wife . . .the scund foi me = &#. A.. Hyattsville. Md.. 3eonerior
sound aver anyt-ir3 near i in zrice « B. @.. Vallejo, Calif.. Thats gozd sound * T. F.. St. Lowis,
Mo.. Fantastic <oxnd and tre iin2 quality in the dasign « R. G.o New Yeork. N. Y..//ove it; you mads it!
*B. DB.. Heneyvbrook. P. A.. Fantastically goad fidelity * &= F.. Vaneonver, B. €., This speaxer
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Model 950CM
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=

- = 3 [ = | ISl '. : ’
- Empire Scientific Corp. | @) i a | Mid USA
Garden City, New Yorki 11530 ) “ World Famous Speaker Systems
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The Tape Guide

Pkcnes For Monitoring

Q. I have a TEAC tape deck, model
A-1200-U. To make use of the tape or
source monitoring feature, headphones
of 10,000 ohms impedance or better are
required. The dealer whom | purchased
the tape deck tells me that high fidelity
phones are not made in this impedance
range. I wrote 0 TEAC asking. if they
could suggest a source of supply for the
required headphones, and they have not
replied. I want to use the TEAC for
recording without disturbing others in
the room, and I am afraid 1o use my
present 4-16 ohm phones for fear of over-
louding the outputs of the TEAC. Any
suggestions you may have will be grate-
Sfully  received.—J. Francis Hartmann
Glen Ellyn, IIl.

A. You might write directly to head-
phone manufacturers for suggestions.
Perhaps you can do something like the
following. Connect the low-impedance
(presumably high quality) headphones
you have to the output of the power
amplifier, and work out a switching
arrangement  that  disconnects the
speakers from the power amplifier.
Since there should always be a load
across the output of the power amplificr
either the switching arrangement should
substitute a dummy load resistor, or
you should leave a dummy load re-
sistor (about 30 to 50 ohms) perma-
nently connected to the output of the
power amplifier. The resistors in
question should be rated at 10 waus
or more.

Low Playback Level

Q. I experience a drastic reduction
in signal level during playhack afier a
recording. (I am not recording ar too
low a level inusmuch as prerecorded
lapes give me aboui the same playback
level as tapes I have recorded) If the
volume control is set ar 2 when monitor-
ing the source, then i1 hus to be moved 10
about 5 or 6 when monitoring the 1ape
playback in order 10 get the same level,
I will be grateful for any light you can
shed on ithis problem.—Kohoh™ Ansah,
New York., N.Y.

A. Your problem in brief is that the
playback level is substantially lower
than the monitoring level. The fault lies
either in the design of your tape re-
corder or in the misadjustment of an
internal control (if there is such a
control) which permits the playback
and monitoring levels 1o be equated.

6

Further. keep in mind that for the
same signal level applied to the tape,
some tapes have higher output than do
other tapes. Accordingly, if your
muchine contains a control of the type
I have mentioned, it has to be set on
the basis of the tape you are using.

Cassette vs Reel Recorders

Q. I have a mono open reel tape
recorder. I am thinking of purchasing a
stereo recorder. However, some people
Jeel a cassetre is betier for whar I want
10 use this machine for, mainly taping
radio and TV programs. What do vou
advise? How would one connect the
cassetie to the radio or TV for record-
ing?—Sam Gerfinkel, Yonkers, N.Y.

A. For high quality reproduction
you are probably better oft with an
open-recl machine. However, a cassette
machine offers you a much more com-
pact device. If you are planning to
record mainly from radio (presumably
mono) and TV (mono of course), I don’t
see why you want a stereo recorder. If
the radio or TV has a tape output jack,
you would connect this to the high-level
input of your tape machine. If they
lack such a jack, you can obtain the
signal across the volume control of
either unit. Third, but least desirable,
you can obtain the signal across the
speaker leads of the radio or TV. If
you take the signal across the volume
control, keep the cable from the unit
to the tape recorder as short as possible
and of minimum capacituance per foot.

Background Noise

Q. When I use my Ampex 601 in
recording from FM  siation WNCN,
during the playback of that program
there is an annoying background noise
that is present neither in the original
broadcast nor in monitoring. Whar could
cause it, and how can 1 eliminate it?
Strangely, WNCN seems to be the only
offender.—William E. Hlad, Bronx, N.Y.

A. Possibly, very high frequencies
too high to be initially audible—are
beating with the bias frequency of your
tape recorder to produce audible
noise. For example, harmonics of the
multiplex 19.000 Hz signal could be
doing this. In such a case the solution
may be to insert a high frequency
filter (cutting off sharply above 15,000
Hz) between the output of the FM
tuner and the input of the tape recorder.
Consult your audio dealer about such
a filter.

%O@
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Herman c— Burstein

Mono Recording

Q. Regarding the use of a mono open-
reel tape recorder to record from a siereo
radio: (1) Do I conirol recording volume
with the volume control of the rudio or
with the volume control of the tape
recorder? (2) Since the recorder is mono,
should I use only one channel of the
stereo radio? (3) To feed the tape re-
corder 1 use a patch cord with alligator
clips. Is the best hookup to the speaker
terminals inside the set or 10 the two
screws in back of the set that are attached
10 the speakers?—Sam Gerfinkel, Yon-
kers, N.Y.

A. Adjust the recording level of your
tape machine by means of its volume
control. Once you have found the proper
setting for this control, do not change
it while recording. Your tape recorder
should be connected to the combined
output of both channels. Otherwise you
will not pick up all the program ma-
terial. If your radio has a stereo defeat
switch, this will supply a combined
output in the defeat position. If it
doesn’t, you might try the following.
Connect two resistors In series, each of
about 16 ohms and two watts rating,
between the hot terminals for each
speaker. Connect your patch cord to
(1) the midpoint of these two resistors
and (2) ground. It doesn’t matter
whether connection is made to the
speaker terminals inside the set or to
the screws leading to the speukers.

Input Matching

Q. I have a tape deck whose output is
I volt. I plan to buy an audio receiver
with an input  sensitivity of 170 mv.
Would this receiver maich my rape deck?
—George S. Hatch, Jr., APO.

A. The two should match well. The
receiver requires a minimum of 170 mV
and can probably accept a few volts
before overloading. The 1 volt output of
your tape deck fits well within this
range.

If you have a problem or question on tape
recording, write t0 Mr. Herman Burstein at
AUDIO, 134 North Thirteenth  Street,
Philadeiphia, Pa. 19107. All letters are
answered. Please enclose a stamped, self-
addressed envelope.

AUDIO - OUR 25th YEAR + NOVEMBER 1972



if you are
serious about
music

use the
tape of
the pro.

TDK

Ask any artist or

musician, ary reco-ding engineer
or audiophile, chances

are h2 uses TDK for his professional
work Unmatchedin

purity and * delity over tqe full
range of human

hearing, crystal clear nits dynamic
response and with

complete -eliability, TDK truly is
the tepe o7 the expert.

Casszttes, 8-track cartridges or
reel-fo-reel, in the

widest choice of fo-mulatios ard
lengths, including

casset:es running as Iong as 3 hours.

Purity In Sound

#- T DK ,.:.-... B Ack your dealer for free cor s of 48-page
“Cuideto Cassettes,” or v/rie us directly.

TDK ELECTRONICS CORP.

23-73 4B8TH STREET LONG ISLAND CITY. [ ¥ 11103 « 212.721-6881

S&TDK
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Dear Editor

Service vs. Features
Dear Sir:

In another leading hi-fi magazine an
editor stated that frequency-of-repair
records would be of little use in rating
hi-fi products, and your articles—while
informative and well-written—tend to
stress the same attitude. [ can under-
stand this and agree, but only because
present hi-fi practices make such anal-
ysis and comparison impossible.

Nowhere else in this country do I see
such a high-turnover industry as yours.
Products are obsolete in a matter of
months as manufacturers bring out and
advertise to death new products which
have genuine improvements and added
features. Service and reliability are
hinted at but never stressed—it’s always
looks, pertormance, or features which
come [first.

And at the same time your industry
seems plagued with service problems.
I have YET to find a company which
really considers service important. Their
service centers are always understafted
with indifferent personel who are over-
worked and frankly don’t give a hoot
about your product or your problems.

Indeed, why should they? The cus-
tomer won’t keep the product long
anyway, the serviceman feels, since it
gets obsoleted so quickly. In part, this
is gue. The mass advertising I get bar-
raged with every time 1 pick up a hi-fi
mag does nothing but make me miser-
able by telling me what a junk heap my
present rig is. And it makes me even
madder because it keeps promising
things which the equipment simply can-
not do no matter HOW good it is!

The result, Mr. Editor, is cynicism
and distrust. 1 no longer believe what
companies say; why should 1?7 Friends
and I never take our gear in for service.
We either repair it ourselves or junk it
wastefully for some “improved mode!”
which dissatisfies us in some other way.
Music is not important anymore; only
the gear is important.

This practice does make comparisons
of service and reliability impossible. But
I wish you and other editors would
challenge this wasteful practice instead
of getting swept up into its very core.

K. Wiley
Rochester, N.Y.

There is some rruth here, but the fact
remains that manufacturers who make
unreliable products do nor remain in
business. The dealer does not wanr to buy
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products that eat up his profii in the
service workshop! In my experience,
preseni-day hi-fi equipment with plug-in
circuit boards, modules, and so on is a lor
more reliable than it was back in the
days of high voltages with transformers
burning up, capacitors breaking down—
not to mention tube failures! Neverthe-
less, there is considerable room for im-
provement —too many designers work on
the assumption thar their products will
never, never need servicing. Expecially
some rape recorders that need a can
opener 1o get ar the innards.—ED.

The Discography Predicament
Dear Sir:

As a collector of records since the
late twenties, it is indeed frustrating to
pay top dollar for discs, or tapes, and
discover the omission of the composer,
lyrist, artist, soloist, vocalist, orchestra,
conductor, etc.: to say nothing of the
“misleading” information on the label
or jacket.

I must go back to the old 78 shellac
days to find composer and lyrist listed
on the label, together with the show,
revue, or film the selection was writ-
ten for, as well as the artist (orchestra,
vocalist, or both). Some foreign labels,
notably HMYV, Odeon, Polydor and
English Decca, even listed the pub-
lisher, recording date, and location.

With the advent of the LP, all of the
above disappeared from the label, al-
though the 45’s (and 45 EP’s) retained
most of this for a few years; the LP
introduced the beautiful and artistic
jacket with less and less discography
and more and more nonsensical patter,
having absolutely no reference to the
content, but rather about the LP title,
cover, acoustic effects. or the supposed
“mood” of the music.

With the introduction of prerecorded
tapes, the situation became worse;
open-reel (at the outset) was more
like the old 78 rpm shellac labels (be-
cause adequate space was available on
the label of 7 in. reels) but with the
intercalation of 8-track cartridges and
cassettes, practically everything dis-
appeared from the labels (space?) and
box or jacket (inventory?).

Complaints of quality control, both
about discs and tapes, are increasing
to the point that disc/tape manufac-
turers are starting to “listen,” but still
results are not forthcoming. Again,
foreign-produced discs/tapes far exceed
their American counterparts in quality

control, sonics, engineering, processing
and discographies and at competing
prices.

My interest now is centered on a
recording catalog (disc/tape) that at
least lists the entire selections on an
LP, or tape, and not the present stan-
dard of simply stating a ‘“few” selec-
tions, followed by the well-worn phrase
“and 8 more.”

This is not meant as being critical
of the “so-called Bible” of the industry,
the Schwann Record & Tape Guide,
nor The Harrison Tape Catalog, Listen
Magazine and others that are doing a
creditable job. They are doing an ex-
cellent job on what they set out to do,
namely a catalog listing of available
discs/tapes and prices, when the manu-
facturers discontinued issuing their own
catalogs. Now, with the voluminous
number of discs/tapes being released,
it is amazing the job they are doing.
Schwann comes the closest to listing
each selection, in their monthly “New
Listings,” but again it is inadequate.
Miss a month and you’ve had it and
Schwann catalogs are not easy to ob-
tain.

[ feel strongly enough about this di-
lemma to, with the encouragement of
other readers and the disc/tape manu-
facturers themselves, encourage and
promote the publication of a complete
catalog/discography combination simi-
lar to the excellent RCA Victor Catalog
circa 1940-41 which was of the type
outlined ‘above.

Your views may be expressed
through this “Letters to the Editor”
column. or the writer direct. Record/
tape manufacturers’ views and opinions
are especially solicited, as their will-
ingness and cooperation will be re-
quired, to make available their docu-
mented data for compilation of such
a catalog.

A. F. McNaughton, Jr.
22 Blake Street

Keene, New Hampshire 03431

Mechanical Minds?
Dear Sir:

Please write so women without
mechanical minds can understand
enough to buy the right equipment and
how to use it.

Jane B. Cantor
Montebello. Calif.

But whar would women’s lib say abour

wriring down ro the ladies?—Ed.
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The ADC-XLM “...inaclass by itself.”

That’s the way Stereo Review described our XLM. High Fidelity head-
lined their review, “Superb new pickup from ADC” and went on to say,
“ ..must be counted among the state of the art contenders” And Audio
echoed them with, “The ADC-XLM appears to be state of the art”

With the critics so lavish in their praise of the XLLM, there’s hardly any
necessity to add anything. Far better to let the experts continue to speak

for us.

Frequency résSponse The CBS STR-100 test
record showed less than=1.5dB variation up

to 20,000Hz. Stereo Review

...response is within +2dB over the entire range. Audio
Frequency response is exceptionally flat. High Fidelity

Tracklng This is the only cartridge we have seen
that is really capable of tracking almost all stereo discs
at 0.4 grams. Stereo Review

The XLM went through the usual torture test at

0.4 grams (some top models require more than a
gram). High Fidelity

The XLM is capable of reproducing anything found on
a phonograph record. Audio

Distortion pistortion readings...are without
exception better than those for any other model we've
tested. High Fidelity

The XLM has remarkably low distortion in comparison
with others. Audio

At 0.6 grams the distortion was low (under 1.5 per
cent). Stereo Review

Hum and noise The XLM could be instrumental
in lowering the input noise from the first stage of a
modern transistor amplifier. Audio

The cartridge had very good shielding against

induced hum. Stereo Review

Price This would bea very hard cartridge to surpass
atany price. Stereo Review

We found it impossible to attribute superior sound to
costlier competing models. High Fidelity

Priced as itis, itis a real bargain in cartridges. Audio

The Pritchard High Definition
ADC-XLM $50.

Pickett District Road, New Milford, Connecticut 06776

@' AUDIO DYNAMICS CORPORATION

Check No. 9 on Reader Service Card



Bert Whyte
. |

gehind The Scenes

UTUMN IN NEW YORK . . . il’s
A the title of a popular song, and

it is traditionally the beginning
of the audio “season.” It is when we
have the fall convention of the Audio
Engineering Society, this year being
held at the prestigious Waldorf-Astoria,
and when we have the “flagship” show
of the Institute of High Fidelity, the
venue this year being the Statler-
Hilton. As 1 write this, the AES con-
vention 1s but a few hours away, and [
am feeling very frustrated. Most of the
writers I know are great procrastina-
tors. | admit that | am quite notorious
in this respect. All of us who write for
monthly magazines submit our mate-
rial several months in advance of
publication, and we have a tendency
o “wait-for-the-latest-information”
before we turn in our articles. Inevit-
ably. we must face up to the inflexible
tyranny of copy deadlines. Hence my
frustration. as there are so many things
of interest at the convention, that had
I another day or so . . . Ah, well! I'll
just have to keep things in my memory
bank until next month.

With the growing importance of
quadraphonic sound, there is unusual
interest in the AES convention this
year. Many people I know. who don’t
normally attend the technical sessions,
are planning to go to them thi$ time.
The interest is understandable with an
opening day session on quadraphonic
sound chaired by my friend John
Woram of Vanguard Records, with
such provocative papers as Al Grundy’s
“Mathematics of Quadraphonic Matri-
ces,” friend John Eargle’s “4-2-4 Ma-
trix Systems: Standards. Practice and
Interchangeability,”  Peter Tappan’s
“Can We Hear Four-Channels via
Headphones?” Then there is Mark
Gardner of Bell Laboratories with his
“Some Single and Multiple-Source
Localization Effects,” Takeo Yama-
moto of Pioneer describing a “Quadra-
phonic One-Point Pickup Microphone,”
and Rex Isom of RCA with “An Anal-
ysis of the Frequency Modulation of
the Carrier in Discrete Four-Channel
Records.” As if this wasn’t impressive
enough, later on in the convention are
such things as a panel on four-channel
broadcasting, a paper on logic en-
hancement of matrixed quad, another
on recording techniques for SQ quad-
raphonic discs, and the inventor of the
Shibata stylus in person on the tech-
nical requirements of phono cartridges
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for proper playback of CD-4 discrete
four-channel records. As you can see,
some pretty high-powered engineering
talent is involved in many aspects of
quadraphonic sound.

Speaking of the CD-4 discrete disc,
there have been some new develop-
ments that warrant a progress report.
I mentioned a couple of months ago
that JVC and Panasonic were going to
produce a new generation of demodu-
lators for the CD-4 disc employing
phase-lock-loop circuitry. Mr. Bob
Dunn of Panasonic was kind enough
o send me one of these new demodu-
lators, along with a new semi-con-
ductor quadraphonic cartridge with
Shibata stylus and, most importantly,
technically updated versions of RCA
discrete discs. The demodulator is
more compact than the earlier JVC
unit. with clean, simple styling. A
selector switch on the front panel has
a position for four-channel auxiliary
input (i.e. discrete tape). another for
the CD-4 disc, and one for stereo
discs. There is a so-called “radar”
light above the selector switch which
goes on when the high frequency
carrier is fed into the unit. The rear
panel has various input and output
receplacles for the PHONO and aux
front and rear, plus a sensitivity cali-
bration control set at the factory. The
output of the cartridge feeds into the
demodulator, and the outputs of the
demodulator into the high level inputs
on a four-channel receiver, integrated
amplifier or pre-amplifier. It is worth
noting that in using the demodulator,
the phono pre-amp section of the
receiver, amp or pre-amp, is by-passed.
With all due respect to Panasonic,
whose phono pre-amp in the demodu-
lator is clean and quiet, | don't think
it would be as good as the phono
section of really high quality pre-amps.

This raises the prospect that it the
CD-4 discrete disc becomes a viable
and stable market entity, the manu-
facturers of the high class units muay
have to build demodulator circuitry
into their phono sections. The semi-
conductor cartridge is claimed to have
response from 10 to S0 kHz. One takes
a little time to get used to such an
extended high end claim, but there is
no question that it picks up the carrier
with ease. Used with conventional
stereo records. the cartridge gave ex-
cellent results.

RCA calls its discrete discs by the

trade name “‘Quadradisc.” Two have
actually been released, even though
most of the new demodulators, or re-
lated equipment containing the new
demodulator circuitry, will not be
marketed until October of this year.
The hi-fi press is quite familiar with
these discs, having heard various ver-
sions of them at a number of demon-
strations. The pop disc is APDI1-0001,
entitled  “Hugo  Montenegro/Love
Theme From The Godfather,” which
is slightly misleading since there are
eight other selections totally unrelated
to the “Godfather.” In any case, we
are told that the album was specifi-
cally recorded for the quadraphonic
format, and there is indeed clever and
logical positioning and localization of
the various instruments or groups of
instruments on the four channels. The
classical Quadradisc is ARDI-0002,
with Eugene Ormandy and the Phila-
delphia Orchestra, entitled “The Fan-
tastic Philadelphians. Vol. 1.” Produced
by my former RCA colleague, Max
Wilcox, this  features  Chabrier’s
Espuana, Dukas’ The Sorcerer’s Appren-
tice. Saint-Saéns’ Danse Muacabre, and
Mussorgsky’s Night on Bald Mountain.
The important thing here is that this
is a true four-channel ambient classical
recording and it is a welcome relief
from the hokey stuff RCA tried to
foist on us in the classical Q8 car-
tridges.

Now follow this . . . until quite re-
cently. all the sample Quadradiscs
were cut with the JVC CD-4 equip-
ment in Tokvo. The recordings of
Montenegro and Ormandy that 1 re-
ceived were down 6-8 dB from stan-
dard stereo level. They were also
variable in respect to noise. Some were
not too bad. while others had a lot of
ticks and pops as well as odd swishing
and thumping sorts of noises. In addi-
tion to being down in level, the classi-
cal recording suffered from bass atten-
uation. In the face of these shortcom-
ings, RCA installed the special CD-4
cutlting equipment in its studios at 1133
Avenue of the Americas in New York,
which is slightly amusing inasmuch as
the cutting speed necessary to the pro-
cess of putting the 30 kHz carrier on
the lacquer is approximately 11.33
rpm! Now that the CD-4 cutting equip-
ment is close to hand, RCA has evi-
dently been doing extensive tesling,
for the updated Montenegro and Or-
mandy recordings | was sent are very
significantly improved over the pre-
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Eight Exceptionally Clear
Quotes from Reviewers on the
Advent Model 201
Cassette Deck:

“The Advent 201 easily met its specifications
and established itself —at least for now —as the
best cassette recorder we know of. Having used
it to evaluate the forty types of cassette tapes
in a survey report, we have a familiarity with,
and a respect for, its capabilities.”
Julian Hirsch, STEREQO REVIEW
“Well, I have tested it and used it. And I can
state categorically that it represents the finest
cassette deck available—one that is not likely
to be surpassed in the near future.”
Larry Zide, STEREO & HI-FI TIMES
“In addition to the Dolby circuitry and the
special bias and equalization control for Crolyn,
the deck was the first we had come across in
which a properly recorded cassette could be
made literally indistinguishable from the sound
source.” HIGH FIDELITY

“It is difficult to restrain our enthusiasm for the
Advent 201. The unit came with a demonstra-
tion tape that had been dubbed onto Crolyn
tape by that specific machine from a Dolby “A”
master tape. The sound quality, especially with
the finest playback amplifiers and speakers, was
literally awesome, as was the total absence of
hiss or other background noise.”

Julian Hirsch, STEREQO REVIEW

“The 201 is a superlative tape deck. That it is
a cassette unit with these qualities is something
that would not have been believed just one year
ago.” Larry Zide, STEREO & HI-FI TIMES

“In making recordings from discs and FM —
both at the time of preparing the original report
and in the intervening months—we find that
the 201 documents the premise that the sound
of state-of-the-art cassette equipment need
make no apologies whatever to the better open-
reel decks.” HIGH FIDELITY

“Summarizing, the Advent 201 is a tape deck
of superlative quality. It is difficult to imagine
how its sonic performance could be substan-
tiallv improved.”
Julian Hirsch, STERFO REVIEW
“All told, the 201 represents the present state
of the cassette art.”
Larry Zide, STEREO & HI-FI TIMES

The only important fact that those quotes (and
a dozen more like them) don’t fully indicate is
the special, almost addictive, pleasure that cas-
settes provide when used with a tape machine
as good as the 201. There is something just
right about being able to put the latest Stones
recording or a Beethoven symphony into your
shirt pocket. And there is a real joy in knowing
that locked in these little cassettes is music of
unsurpassed quality that you can hear again
and again—easily, conveniently, and without
concern about scratches, loss of quality and the
other ills that discs are heir to.

We believe the Advent Model 201 will give
you more pleasure than any piece of equipment
you have bought (or are likely to buy) for a
long, long time.

If you would like more information, including
a list of Advent dealers, please write us at the
address below.

Thank you.

Advent Corporation, 195 Albany Street, Cambridge, Massachusetts 02139.




vious samples. RCA now claims that
the Quadradiscs are cut at normal
“plus three™ stereo level. To check this
I played the new discs at a comfort-
able room-filling level. and then with-
out touching the gain controls, played
the previous sample discs that had
been cut in Tokyo. Sure enough, there
was roughly an 8 dB difference in
fevel.

Quadraphonic expert John Eargle
was my house guest the day before the
AES convention, and we did a lot of
comparative listening to the New York

and Tokyo versions of these two CD-4
discs, as well as having a very stimulat-
ing discussion on various aspects of
the discrete discs in particular and the
quadraphonic scene in general. 1 can
tell you that John and 1 were very
impressed with the combination of the
new phase-lock-loop demodulator. new
cartridge, and the guadradiscs cut in
New York. The Montenegro disc was
really quiet. The master was Dolbyized
of course, so no hiss intruded. But in
addition, the record surfaces were
astonishingly quiet, with only an intre-
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As big & life: 700 watts RMS

Now you have the power to hear it
like it was. The power to reproduce
music at original volume levels with
no clipping, no audible distortion
during low frequency passages or
musical peaks. This is what high
fidelity is all about — this is the

et 6 o 5ot Pl . Voo p b

-

unique and pleasurable experience
of owning the Phase Linear 700. See
your dealer or write us for full
information. $779.00

Shase Sinear

CORPORATION
405 Howell Way, Edmonds, Wa. 98020

Check No. 12 on Reader Service Card
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quent tick or pop reminding you that
you were listening to a record. This
improvement is attributed to the use of
harder record compounds and im-
proved lubricants in the compound.
plus the cxperience RCA has gained
in pressing these new discs. John and I
had the impression that the updated
Ormandy recording was still shightly
down in level. and the surfaces on the
disc were a bit noisy. However. we
also noted that the bass had been
restored almost to normal, with bass
drum in several parts of the music
reproduced with solidity and impact.
The sound we heard from these discs
was for the most part nice and clean,
and this plus the improved output and
less noise, made for very pleasant
listening. The separation between the
four channels and the “discreteness”
of the pop disc were beyond cavil. The
same could be said of the classical
disc with the rear ambience nicelv
handled and obviously kept within the
fusion limits of the brain.

John and | teel that RCA has most
of the parameters under control. The
only claim not yet fully substantiated
1s that RCA statement that thev can
cut up to 26 minutes per side: ncither
of" the discs we listened to had more
than 20 minutes per side. One fly in
the ointment. which might slow up
marketing plans, is the availability of
the Shibata styli, which, it is said, are
very difficult to grind. However, it
must be noted that the people at
Pickering/Stanton  recently gave a
demonstration of their quadraphonic
cartridge. which featured a modified
version of the Shibata stylus, and it
worked very well indeed. In fact, to
me, their cartridge had a smoother,
more “open” sound than either the
JVC magnctic cartridge or the Pana-
sonic semi-conductor cartridge.

John and [ concluded that on the
basis of what we heard. and assuming
that sutficiently rigorous quality con-
trol was excrcised by RCA to maintain
4 consistent level of excellence. the
CD-4 discrete disc is an eminently
marketable item. One by one, the prob-
lems of the discrete disc seem to have
been resoived. This is the big leagues.
and there is a great deal of money at
stake. In light of present technology
and the pressure that RCA is under (o
make the CD-4 disc succeed, it would
be surprising if the remaining prob-
lems proved insurmountable.

I had thought 1 would be able 10
bring you the rest of the story on the
upgrading of automotive stereo cart-
tridge systems. but I have run into a
few minor snags that must be resolved
before committing the story to paper.
Bear with me 'l next month. g
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t“"Th‘éa eS|st|bIe sound -
of MartlﬁSpeakers

The sound of Martin Speakers can be as guiet an
resistible as the gentle meeting of sand and surf.
vibrant and deepthroated as the roar of thunder in the

summer sky.

Martin Speakers, for people who are attuned to the ir-

resistible sounds of the audible universe.

. ¥
MARTIN SPEAKER SYSTEMS e A DIVISION OF EASTMAN SOUND MANUFACTURING CO., INC.

Harmony Road and Route 295
+ Mickleton, New Jersey

08056

e
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Chack No. 13 on Reader Service Card

Martin Speakers from $44.50 to $350.00
“A new standard of performance built
by people who listen.”



HIS LIST was intended to be the

I final one in this series but tapes

kept arriving by almost every
mail, so we relented and yet another
final list will be published next month.
But this must definitely be the last one,
$0 please hold those tapes until we
announce the next competition.

First prize this time goes to Fred
Moldenhauer, of Denver, for a series of
jazz recordings—including the Queen
City Jazz Band, Peanuts Hucko Quartet,
Ralph Sutton Trio, and The Happy
Jazz Band—all made in Denver. Sound
is very clean with very natural brass
definition. Mics were E-V RE-15's (for
brass), 666’s (for reeds), and 664’s (for
the rhythm section). Recorders were
both Roberts—a 990 and a 720. The first
was bought in 1963 und the second in
1967. Fred says he has learned to
“nurse” them himself over the years—
which may be the rcason why he gets
such good results. Incidentally, the last
piece was described as “‘long hair stuff,”
which is difficult to translate thesc days.
As it happens, it turned out (o be an
innocuous piano recital.

Second prize of $25.00 goes to John
Thomas, of Boalsburg, Pa., for a re-
cording made at Penn State Univ.
The first selection on the tape is a
performance of Stravinsky’s Suite for
Small Orchestra, and it was played by
the Penn State Chamber Orchestra
conducted by Douglas Miller. The
second selection was Holst’s First
Suire, and this was played by the Penn
State Symphonic Wind Ensemble
with Smith Toulson. The last piece
featured a small group and it was
made in a living room. Recorders used
were Revox A77’s and microphones
were AKG-12A’s mounted as a coin-
cident pair. These were supplemented
by 202A vocal mics and 450’s for
guitars for the recording of the small
group. Overall quality was very good
with excellent stereo image (a tribute
to the coincidental arrangement, which
I also favor). Wind ensembles are not
that easy to record, but the production
of the PSSW ensemble playing Holst
was very natural sounding—at least in
my room.

Consolation prizes of BASF or TDK
special low-noise tapes are being sent
to the following, among others:

Walton W. Dell, of Jersey City, for
a very ambitious tape using 13 tracks—
or rather “over-dubs” as a mono Ampex
was used to “pick up” three instruments
—a piano, maracas, and foot stomping
(well, Walton says three instruments).
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The tape was made back in 1960, when
Walton was attending Anierican Uni-
versity in Washington, D.C. It seems
that he was visiting a friend, who was
working at a local recording studio,
and they started to doodle away on
the studio piano—experimenting with
equalization, echo, and tape speeds,
and eventually adding rhythm and so
on. They were both so intrigued with
the possibilities that they worked all
night and best part of the next day.
The final composition was called Riff
In C, and while | agree it is debatable
whether the piece is a masterpiece, the
signal/noise is remarkably good in
spite of all those dubs—and. of course,
in 1960 there were no Dolby systems!

Bob Karz, of Hartford, Conn., sent in
an interesting tape entitled Divertimento
For Violin and Drums, recorded at the
Hartford College radio station. The tape
had to be made at night when the sta-
tion: was off the air because of FM
radiation problems, and so the session
was held from 2:00 a.m. to 11:00 a.m.
by *“two very tired musicians and one
dreary-eyed engineer.” A Barcus-Berry
pickup was used with the violin and the
output was fed to a Univox equalizer-
preamp. Mics were AKG DIQOOE’s,
RCA 77DX’s, an E-V 635A, and a E-V
664. Recorder was a Scully 28-2, and
preamps were made from a “canabal-
ized” Ampex 601. An Ampex 351 was
employed for tape delay and a DBX
117 range expander was used for the
final dubbing. Bob thinks very highly
of this DBX unit, which he says con-

siderably reduced the hum from one of

the tapes. As might be expected from
this array of equipment, the tape was
nicely recorded, with good signal/noise
and balance. The stereo image was good
too. I am now looking forward to test-
ing a DBX unit which 1 received
recently.

The next tape is entirely difterent;
a Concert of Sacred Music from a pro-
gram given in tribute to Dr. H. Alex-
ander Matthews, a well-known organist
and composer who retired early this
year. The concert took place in Phila-
delphia’s suburb of Drexel Hill at the
United Methodist Church, and the
organist was Edward Wetherill, who
was accompanied by vocalists and two
choirs. Cantatas and other works by
Dr. Matthews were played. The tape
wus made by Fred B. Davis of Phila-
delphia, who used a Tandberg 62 and
a 6021X recorders, two Synchron/Vega
mics mounted on {5-foot stands. plus
two Sony ECM-22’s. The E-V mics were
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used for the organ and choir, and the
ECM-22s for the soloists. In general,
the sound quality was excellent and
the low organ pedal notes came over
remarkably well.

Howard Greenlee, of Scottsdale.
Arizonu, sent in a recording of a cal-
liope—a most difficult instrument to
record. Howard used a Norelco Con-
tinental cassette recorder with the mics
supplied (1 believe they are crystal types)
and then transferred the tape to a Crown
724, adding some bass and treble boost.
Results were surprisingly good, although
bass is somewhat attenuated.

Daniel  Premack. of Minneapolis,
Minn., is @ musician as well as an engi-
neer, and he devised his own electronic
instrument, which he used to record
a piece called “Ignatus,” being part of
a film soundtrack. Daniel says for best
results listen via a Dynaquad system,
and if 1 wished to see the visual effects,
use a ’scope. | must contess 1 did not
use the ’scope (it was connected to
some equipment on test). but I did listen
to the tape using both two-channel and
SQ modes. Listeners described the Pre-
mack in various terms but I thought it
sounded like a cross between a Thera-
min and electronic bagpipes. . . . The
recorder was an Ampex AX-50, and the
dub was made on a Sony 230. Appar-
ently the output was not taken directly
from the instrument, as an RCA mic
was employed.

Justin Smith is only 15, and he is
very interested in mathematics and
synthesis. His tape was made with
Electrocomp and ARP synthesizers,
Sony TC-630, 366, 110A, and 580 re-
corders, an Ampex 15 ips machine. two
Sony MX-12 mixers, and a TEAC
AN-180 Dolby unit. Mics were two
RE-55 E-V’s and two Sony F-26'.
Justin also says he used 700 kilograms
of splicing tape and several tons of
Scotch 206.” He probably exaggerated
a little bit. . . . Anyway the program
included Bach’s Inveniion in D minor
and five original compositions—one
entitled Mary Had « Litle Lamda.
The Bach [nvention was recorded in
two versions, one direct trom the syn-
thesizer and one from the back of the
hall. Justin says he uses similar tech-
niques to  Walter Carlos—curiously
enough, he writes just like Walter too!
The sound was good—even better when
played through an SQ decoder. Noise
was low—especially when it is realized
that some sections were dubbed 25
times!
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WE SPEAK SOFTLY

AS100:

AND CARRY A BIG SOUND

From the most delicate whisper to the thunder of a full orchestral
climax, Sansui’s new AS acoustic-suspension speakers reproduce the full
dynamic range, distortion-free and with impartial precision.

Loud or soft—high volume setting or low—their special quality remains
steadfast—and that quality will be a revelation to American ears. For the AS
line was designed only after careful research into our listening preferences.

But traditional acoustic-suspension design was only the starting point.

Next came new woofer cones blended of selected pulp and wool, then
custom-impregnated for well-damped sound. Leakproof, mitred-joint
cabinets. New wide-dispersion cone tweeters with excellent transient
response. The results are lowered resonances, extended low-end response
and smoother high-end performance. They add up to a new standard for
reproduced sound, more natural yet more dramatic than

anything you're accustomed to.

Listen to them yourself. You’ll hear what we mean.

AS100: 2-way system with 10” woofer and 3” tweeter,
Response: 45 to 20,000 Hz. Peak power: 40 watts, $89.95.

AS200: 3-way system with 10” woofer, 6.5” midrange and 3” tweeter.
Response: 40 to 20,000 Hz. Peak power: 50 watts. $119.95.

AS300: 3-way system with 127 woofer, 6.5” midrange and 3” tweeter.
Response 35 to 20,000 Hz. Peak power: 60 watts. $149.95.

© COPYRIGHT 1972 BY SANSUI

SANSUI ELECTRONICS CORP.

° Woodside, New York 11377  Gardena, California 90247
P78 LY 77 B ELECTRONIC DISTRIBUTORS (Canada), Vancouver 9, B.C.
SANSUI ELECTRIC CO., LTD., Tokyo, Japan ¢ Sansui Audio Europe S. A., Antwerp, Belgium

Check No. 15 on Reader Service Card
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HE AES CONVENTION was held in New
T York’s plush Waldorf-Astoria this year and

the exhibition itself seemed rather less
cramped in its new quarters. The usual elaborate
studio equipment was on display—most of it
beautifully styled with a superb finish. One large
console by Rupert Neve attracted some attention
because of the small sign reading “Delivery In
30 Days.” In an industry where it is normal to
wait for six to nine months for custom-made
equipment, this is a revolution indeed! Upstairs,
there were several demonstration rooms and both
Sansui and CBS were showing off their respec-
tive quadraphonic systems. The former was using
their new “Vario-Matrix” system 1 mentioned
briefly in August, and CBS was using a logic
system via a new Lafayette four-channel receiver.
The Sansui room was crowded with studio equip-
ment and they were emphasizing the separation
characteristics of the system which they insist is
not logic controlled. CBS was playing some of
the new discs—including those made by EMI,
and I am really looking forward to side-by-side
A-B comparisons between the two systems—as
well as with the RCA-JVC discrete. Electro-
Voice was using their universal decoder with
four of their new speaker systems which use a
6-in. bass unit and a slave radiator. Bass seems
to be well maintained down to 40 Hz—maybe
even lower. The enclosure is vented and is quite
small—being less than a cubic foot. However, an
equalizer is necessary to lift the response below
100 Hz or so. Bose was demonstrating their new
801 which is the performer’s version of the 901.
Well, not quite because all the eight speaker
units are facing forward, but the equalizer is still
required. The enclosures are about the same
size as the 901's, but they are built into a por-
table case. Several can be stacked if required.
Power handling capacity is quite high and the
Gramophone’s John Gilbert said it “was more
than enough for English ears.”” JVC was demon-
strating their discrete system—again emphasizing
separation, and nearby DBX was showing off
their professional noise-reduction unit. Some
good sound was to be heard from the EPI room
where some new column systems were featured—
including the Microtowers which cost less than
$100.00 a pair.

Schwann Likes
The Schwann Record Guide—sorry, Record and
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Tape Guide—recently had a contest to find out
what composers people liked least. As they put
it, “music of a composer I would just as soon
not hear for the next five years!” About 2200
replies were received. which astonished the
Schwann people but they were even more sur-
prised by the results—or so I would imagine.
Would you believe the top 13 hates were Schoen-
berg, Wagner, Bruckner, Bartok, Stravinsky, Ives,
Liszt, Berg, Hindemith, Webern, Mabhler, Tchai-
kovsky, and Bach? Schoenberg, Webern, and
Berg, yes—but Bach and Mahler? and Haydn,
Vivaldi, Johann Strauss were not far behind on
the un-preferred list either. Beethoven and
Mozart collected quite a few votes too, so I am
left wondering what composers would make the
preferred list—perhaps Schwann could make an-
other survey?

Video-Discs

The Decca-Teldec Video-disc now has a for-
midable competitor in the just announced Video-
disc from the Dutch Philips company. Turntable
speed is 25 rpm and playing time is said to be
45 minutes for each side of a 12-in. disc. The
system bears no resemblence to the Teldec as a
neon-helium laser beam is used instead of a
stylus. The signals are in the form of pits or
microscopic indentations which modulate the
laser beam. This is reflected to a photo-electric
detector and converted to signals which are
applied to the TV screen. The video image can
be “frozen” if required but users cannot make
their own discs. On the other hand, the laser
disc players should be cheaper than tape units
and they will have obvious applications in the
industrial and educational fields.

G-Ratings
A Japanese magazine has recently tested some
of the new cassette tape recorders and I was in-
trigued to note that marks were awarded for
“Gorgeousness.” This desirable feature must be
far more difficult to measure than signal-to-noise,
for instance. and 1 was impressed with such
items as recorder A having a G-rating of 61%,
but recorder B made only 52%. 1 congratulate
the engineers concerned on their perception. If
they will let us into the secret, we will certainly
include G-ratings in our list of specifications.
GW.T
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The right Pickering cartridge
for your equipment is the best
cartridge money can buy:

There’s a “right” Pickering cartridge for every
record player, and only Pickering has developed a
way for you to be absolutely certain you sclect the
“right” cartridge for your high fidelity music
system.

It is a simple way for you to precisely match
one of our XV-15 (100% Music Power) cartridges
to whatever kind of record player you have or plan
to buy. It’s called Dynamic Coupling Factor—DCF
for short.

We have taken virtually every record player
and pre-analyzed the vital variables affecung car-
tridge design and those related to the engineering

g
ﬂ&@;@

features of the various turntables and changers. So,
no matter what equipment you own or plan to pur-
chase, there is a Pickering XV-15 cartridge exactly
“right” for it. The DCF number cnables you to
select the proper Pickering XV-15 cartridge in rela-
tion to a particular type of playback equipment to
achieve maximum performance.

If vou’re ready to buy vour next cartridge, be
certain you e¢nd up with the Pickering XV-15 car-
tridge that’s best for your system. Have your
Pickering high fidelity dealer show you our DCF
Chart, or write Pickering & Co., Inc., Dept.
101 Sunnyside Boulevard, Plamnview, N.Y. 11803.

\
@ PICKERING
“for fhoise wl;o can pég[ th?difference “

The 100%| Music Power Cartridges

All Pickering cartridges are designed for use with a/f two and four-channel matrix derived compatible systems.
Check No. 17 on Reader Service Card




Equalization of Sound
Reinforcement Systems

Daniel Queen

ment systems has resulted in many terms being tossed

about. Included have been broadband equalization,
narrow-band equalization, notch-filters, one-third octaves,
direct-to-reverberant ratio, etc.

There is much dispute now on the relative merits and
effects of these various measures. Before a sound contractor
decides on a particular measure, he should know exactly
what that measure is capable of doing but more importantly,
what it is not capable of doing,

The technology of using notch filters for room equalization
was popularized by C. Paul Boner after studying church re-
inforcement systems which appeared to exhibit several sharp
response modes. When these modes were removed by means
of filters only a few Hertz wide, the capability of the system
to provide gain before howlback was enhanced. Boner’s studies
showed that many of the rooms with which he worked could
be improved using as many as fifty or sixty such filters. It
should be noted that Boner advocated the use of such filters
only after the system had been built with high quality com-
ponents and after the system was broadband equalized.

Herein lies the rub: The difference between broadband
equalization and notch filtering is sometimes confused. Broad-
band equalization is accomplished after making measurements
of the room response, usually by means of third-octave filters,
then correcting the response in each of these third-octave
bands. The usual approach is to make the third-octave mea-
surements at various points in the room. A noise source feeds
the amplifier or microphone. The response at the various
locations is averaged, then estimates are made about which
are the most significant factors to be corrected.

The equalization filters used to correct the system in this
process are no_narrower than one-third octave. In the vicinity
of 1 kHz such a filter is 200 Hz wide. In contrast, narrow-
band equalization is achieved by increasing the gain of the
sound reinforcement system until either ringing or howlback
occurs. A notch filter is then inserted at the frequency of the
ringing or howlback. Such a filter is typically about 5 Hz
wide at its half-power points.

R ECENT INTEREST in equalization of sound reinforce-

Sources of Perturbations

Deviations from flatness in a sound reinforcement system,
when in an actual room, are caused by characteristics of the
room itself, of the electroacoustic components, and of the
interaction between the room and the electro-acoustic com-
ponents.

Every room acts somewhat like an organ pipe. For each
major dimension, resonance frequencies occur at the fre-
quency where the dimension is one-half wave length and at
integral multiples thereof. Thus, a room 30 feet in length
will have resonances at 15 Hz. 30 Hz, 45 Hz, etc. The other
major dimensions will generate resonances at similiar har-
monic intervals. One can see that, as frequency increases,
more of these resonance modes will occur (the “mode-den-
sity” will increase). In fact, in most rooms, the mode-den-
sity above 250 Hz is such that modes are separated by no
more than 5 Hz. their Q is approximately equal, and they
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are distributed evenly about the room, resulting in an essen-
tial flat amplitude vs. frequency response when exited. Only
when rooms are unusually shaped or have a very uneven dis-
tribution of absorbing materials, can one expect the ampli-
tude of any mode to exceed the average of all the modes—
particularly within third-octave bands.

Thus, except at very low frequencies, the room itself con-
tributes little to nonflatness due to individual modes. Instead
the room characteristically shows greater absorption and
therefore amplitude roll-off at the extreme ends of the band.
The roll-off at the low end is mainly due to vibraiion of
walls, causing sound to leave the room, and at the high end
by the absorption of materials on the walls or in the room.
The effect of such absorption is usually spread over a wide
band, looking much like the effect of tone controls (Fig. 1).
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Fig. 1—The broadband steady-state response of a typical
meeting hall (averaged over tenth octaves).

The equalization for it is broadband. However, an unusual
effect is caused when a loudspeaker or a microphone is in-
serted into a room. If the loudspeaker is spaced away from
a reflecting surface, it will produce, a series of peaks and dips
associated with the distance from the surface. as shown in Fig.
2. These peaks and dips go to a minimum when the speaker is
actually put into the wall. Usually these peaks and dips are well
inside the pass band of a third-octave filter and must be equal-
ized by means ot narrow-band filters.

A similar effect occurs with a microphone, the nearest
reflecting surface being the floor or a lectern table top.
Similarly the effect is minimized by moving the microphone
close to or into the table top or if possible, close to the floor.
The effect of floor reflections can be minimized by use of
directional microphones provided they are truly directional
in all planes (as we shall discuss later.)

Amplifiers and
Signal Processing Circuitry

The amplifiers and signal processing circuitry in a sound
reinforcement system generally can be depended upon to be
free of amplitude perturbations. However, care must be
taken that. due to unusual tone control circuitry, etc., exces-
sive phase shifts that could throw a system into positive
feedback do not occur.
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Allin the famuly.

In the space of a few short years, the
critically acclaimed Revox A77 has
established itself as the tape recorder
of choice for the knowledgeable
enthusiast.

Now, from the same dedicated design
team that created the Revox A77 come
two new meticulously engineered
components, an FM tuner and a stereo
amplifier, that extend performance to
the limits of current technology.

Take the Revox A76 FM stereo moni-
tor tuner. With its incredibly sensitive
front end, unique dual action IF strip,
specially developed discriminator
circuit and two regulated power sup-
plies, the A76 represents an entirely new
approach to FM signal processing.

In fact, the Revox A76 sets new per-
formance standards in a half dozen
different categories.

But simply quoting a list of specifi-
cations, however fine, doesn’t begin to
describe the capabilities of this
remarkable instrument.

Stereo Tuner

Revox Corporation

For what distinguishes the Revox A76
from all the rest is its uncanny ability
to capture the weakest signals with a
clarity and a freedom from noise that is
truly startling.

As for the Revox A78 stereo amplifier,
it does everything a superb amplifier
should do. And it does it just a little
better.

Together or separately these remark-
able components are a fitting addition
to the Revox family and provide further
proof of what we've said all along. ..

Revox delivers what all the rest only
promise.

A78 Stereo
Amplifier

" A77 Tape
Recorder

155 Michael Drive, Syosset. N.Y. 11791. Calif: 3637 Cahuenga Bivd. West, Hollywood 90068. Canada: Revox Sales and Service, Montreal

Check No. 19 on Reader Service Card
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Fig. 2—The effect of locating a loudspeaker near a reflecting
surface. Curve A is for a hard surface; curve B for an ab-
sorbent surface. For any fixed distance, the curves represent
the amplitude-frequency characteristic of the radiation. The
sensitivity-frequency characteristic of a microphone follows
stmilar curves.

Loudspeakers and Microphones

The characteristics most commonly specified for micro-
phones and loudspeakers for sound reinforcement systems
are frequency response and directivity. These should be the
characteristics which would most affect the susceptibility of
the system to howlback. The freer of peaks the response is,
the less the chance of howlback at one of those peuks. The
more directive the transducers can be, then the more direct
sound from the tatker and to the listener will be produced at
a given gain setting of the system. Thus it would seem that
a microphone specified with a flat response and with good
directivity would be the best microphone to choose for the
system. Unfortunately, the frequency response given with the
microphone is usually the zero incidence response in a frec
field, that is. a non-reflective environment. If it is a directional
microphone, the response at one or two other angles may be
plotted. Loudspeakers are specified with the on-axis response
supplemented by a polar plot of the loudspeaker at 4 or 5
frequencies. The polar plots are usually shown in two planes
around the loudspeaker. This would be adequate to tell the
performance if actual rooms had only the two planes mea-
sured in these response plots. Actual rooms, however, must
be analyzed in three dimensions, so no single incidence or
plot in a few discrele planes reveals the full performance of
the transducer.

Incident and Reflected Sound

The problem can be better appreciated through an exami-
nation of the different sound fields that exist in an actual
room. The fields are defined by time and direction: |. The
sound that goes directly from the sound source to the re-
ceiver; 2. The sound that goes from the sound source to
the receiver with one or two reflections, and 3. The sound
that goes from the sound source to the receiver with an al-
most infinite number of retlections. These are called, respec-
tively, the direct field, the early retlections, and the rever-
berant field (Fig. 3). In most of the literature the early re-
flections and the reverberant ficld are differentiated on the
basis of the sensitivity of human hearing to the relative time
of arrival ot sounds, If the reflected sound is heard less than
65 milliseconds after the direct sound, the human hearing
process fuses it with the direct sound. After 65 milliseconds the
human hearing process hears it as an echo or a discrete sound.

Speech intelligibility is usually found in the direct sound
and the early reflections. Recent studies have shown that a
low ratio of direct-early to reverberant sound acts similarly
o a low signal-to-noise ratio in reducing intelligibility. Con-
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trariwise, musical quality is found in all fields. Thus a non-
reverberant room, which sounds very good for speech, would
sound dead for music.

One of the reasons for this lies in the transient character-
istics of a room. The direct sound flows from the sound
source to the receiver at the propagation velocity of sound
in air, while dropping in amplitude 6 dB for each doubling
of distance. The early reflections travel similarly. although
the distance, naturally. is greater. However, the reverberant
field acts like a capacitor being charged. In fac, its rate of
build up is very similar to the exponential charging rate of
a capacitor.

Thus the rapid transient sounds of speech will not excite
the reverberant field as much as the continuous sounds of
music. A room, which in combination with a loudspeuaker. is
found to have a direct-early 1o reverberant energy ratio at
the center scats of 0 dB, when measured by steady state
methods, may actually have a 10 dB direct-early to rever-
berant energy ratio tor speech.
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Fig. 3—The sound fields excited in a room by a loudspeaker.
A is the direct sound; B, the early reflections, and C, the
reverberant field.

Therefore, for speech intelligibility, one would be most
concerncd with the response of a loudspeaker and micro-
phone in the direction that would be normally between the
sound source and the receiver. This would seem in con-
currence with the specification of the microphones and loud-
speakers in terms of frequency response at zero incidence.

The Acoustic Feedback Loop

However, good response in the direct field is meaningless
if one cannot turn the gain up without getting howlback.
Howlback occurs because, in the feedback loop shown in
Fig. 4, the gain between the output of the loudspeaker and
the input of the microphone becomes greater than one and
in-phase at a particular frequency. It the phase and ampli-
tude characteristics show some non-linearities, which they
usually do. the system can ring without howling. It is obvious
that this howlback causing path is not in the on-axis direc-
tion. since a microphone is usually not placed directly in
front of and facing the loudspeaker.

Direct-To-Reverberant Ratio

As shown in Fig. 3, the amplitude in the direct field drops
in half with every doubling of distance. In contrast, when
the sound source is continuous, that is steady state, the ampli-
tude of the reverberant field is almost the same throughout
the room (although peculiar shapes and unusual reflecting
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before you select a speaker
look into all the Fax.

WALL OF SOUND |- 12 ind -
vidual high efficiency cr »ers;
6%'' deep, unique integ-atked
cyclone labyrinth. $399.%5

WALL OF SOUND Il —New 8 ‘
speaker model incorporating our
unique integrated cyclone laby-

rinth, $275.95 e fm——

N
L-342 — Bookshelf-type front
loaded folded horn 4-way system
outpe forms many floor-standing
modelks. $189.95 -
L

FE-BA — 8 ndividual dnivers for §
hsgh-efficiency, concer hall g
sound; low distortion over fall
frzquency sange. $279.35

FX-300 — New mode! with 10"*woofer
and special tweeter for wide range
sound, $109.95

e
e
FX-100A — 2-way speaker system

with our own crossover design cuts
*'hole-in-the-middie’" etfect. $89.95.

F-2A — High power handling
capacity and flat frequency
response at a super-low price.
$69.95
=
) ]
’ 4 Aok
‘..#‘
RO

Model for model, we put more into them. So you get more out [

of them. See and hear for yourself how true pitch and zero over-

lap engineering are incorporated into our entire line. Check out )
the advanced electronics responsible for distortion-free repro- l@),_
duction of the widest possible range of sound. See the special 090(‘3“1 o
sound chambers. Even bigger-and-better baffles for improved =\ L
sound dispersion. You wong’gt, see the quality control testing we @‘\%< '/\
give every component in every speaker. But you'll hear the ( o)
super-sound results. = @ @

FAIRFAX, of course. “FAI REAX

the SJUPERSOUND line INDUSTRTIES INC:

900 PASSAIC AVE. EAST NEWARK, N.J. 07029
Check No. 21 on Reader Service Card
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Fig. 4—Sound reinforcement system, A, and its electrical
analog, B.

or absorbing surfaces can cause some variations). Thus, as
one moves away from the sound source the amplitude of
the direct field approaches that of the reverberant field
(Fig. 5).

Where the microphone and loudspeaker are completely
directional, so that the loudspeaker radiates only in a for-
ward direction and the microphone gathers only from its
front, then, if the microphone and loudspeaker are not facing
each other, the only path between the microphone and loud-
speaker would be the reverberant field. It would be only
the peaks in the reverberant response of the room that would
cause howlback problems (provided we selected microphones
and loudspeakers with flat response). Yet, we have shown
that above about 250 Hz the room should be essentially
flat (except for broadband variations). Why then is it still
found necessary to use narrow-band filters? The answer can
be seen by examination of the off-axis characteristics of the
transducers.

Random Incidence Versus

Axial Response of Microphones

The directional patterns are commonly designed into micro-
phones as shown in Fig. 6. Although the tigure shows them
in two dimensions, they actually exist in three dimensions.
The omnidirectional pattern is ideally a sphere with the micro-
phone at its center; the cardioid pattern roughly the shape
of a cherry with the microphone at the stem; the bi-direc-
tional pattern, two spheres end to end with the microphone
between them; and the ultra cardioid pattern roughly the
shape of a cucumber with the stem projecting behind the
diaphragm. ldeally, these patterns are the same at all fre-
quencies. However, just as there are no point sources in the
real world, there are no ideal patterns in actual microphones.
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There are two ways to measure the response of a micro-
phone. One is the free-field response, in which a source
closely simulating a point-source is placed at a fixed angle
to the microphone in a room free of reflections at a dis-
tance many times the largest dimension of the microphone.
Using this method, the actual frequency-response is mea-
sured at various angles to the microphone. Thus its directiv-
ity pattern can be plotted.

dB

DISTANCE FROM LOUDSPEAKER

Fig. 5—The relation of sound fields to distance from the
Ioudspeaker; A, the 6 dB loss per doubling of distance for
the direct sound, and B, the reverberant field.

The second method is the random-incidence (sometimes
called pressure) response. In this method the microphone
is placed in a highly reverberant room at a point where it
will receive very little direct sound from a source but will
receive an infinite number of waves from an infinite number
of angles to it. Using the randon-incidence method, all the
free-field responses from every angle are averaged. The dif-
ference in sensitivity level of a microphone between per-
pendicular incidence and random incidence is a measure
of the perpendicular incidence directivity-factor of that micro-
phone. It is obvious that a true omnidirectional microphone
would have a directivity factor of |, whereas the directivity
factor of an ultra-cardioid microphone would be higher than
that of the other types. However, for a microphone to respond
to vibrations in the air, it must have a large enough dia-
phragm to absorb sufficient energy to create an electrical
signal sufficiently above the thermal noise of the micro-
phone structure to result in a useful signal-to-noise ratio.

ol R’

A B c D

Eig. 6—Ildeal microphone directivity patterns: A, nondirec-
tional; B, bidirectional; C, cardioid, and D, super-cardioid.
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There’s more hehind the BOSE 901
than just a reflecting wall.

Research

The 901 DIRECT/REFLECTING®
speaker system is the result of the most
intensive research program that has
been conducted into the physical
acoustics and psychoacoustics of loud-
speaker design. The research that gave
birth to the 901 in 1968 began in 1956
and continues today to explore the
frontiers of sound reproduction. Copies
of the Audio Engineering Society paper,
‘ON THE DESIGN, MEASUREMENT
AND EVALUATION OF LOUDSPEAKERS’,
by Dr. A. G. Bose, are available from
the Bose Corp. for fifty cents.

Technology

As might be expected, the product
that emerged from 12 years of research
is technologically quite different from
conventional speakers. Some of the
major differences are:
1)} The use of a multiplicity of acousti-
cally coupled full-range speakers to
provide a clarity and definition of musi-
cal instrument sounds that can not, to
our knowledge, be obtained with the
conventional technology of woofers,
tweeters, and crossovers.
2) The use of active equalization in
combination with the multiplicity of full
range speakers to provide an accuracy
of musical timbre that can not, to
our knowledge, be achieved with
speakers alone.
3) The use of an optimum combination
of direct and reflected sound to provide
the spatial fullness characteristic of
live music.
4) The use of a totally different fre-
quency response criterion—flat power
response instead of the conventional
flat frequency response—to produce
the full balance of high frequencies
without the shrillness associated with
conventional Hi-Fi.

Quality Control

[t's a long way from a good theoreti-
cal design to the production of speakers
that provide you with all the musical
benefits inherent in the design. To this
end BOSE has designed a unique com-
puter that tests speakers for parameters
that are directly related to the percep-
tion of sound. There is only one such
computer in existence—designed by us
and used for you. In January alone it
rejected 9,504 speakers that will never
be used again in any BOSE product. It

is the speakers that survive the computer
tests that provide your enjoyment and
our reputation.

Reviews

The BOSE 901 DIRECT/REFLECTING®
speaker is now the most highly reviewed
speaker regardless of size or price.
Read the complete text of reviewers
who made these comments:*

Covered by patent

rights issued and pending.

Julian Hirsch STEREO REVIEW.

... | must say that | have never heard
a speaker system in my own home which
could surpass, or even equal, the Bose
901 for overall ‘realism’ of sound.”

e/e HIGH FIDELITY. "It is our opinion
that this is the speaker system to own,
regardless of price if one wants the
ultimate in listening pleasure.”

Irving Kolodin SATURDAY REVIEW.
"After a time trial measured in months
rather than weeks, this one can defi-
nitely proclaim Bose is best, big or small,
high or low.”

Performance
You alone must be the judge of this.

Visit your BOSE dealer. Audition the 901
with your favorite records. We make
only one request. Before leaving, ask
him to place the 901's directly on top of
the largest and most expensive speakers
he carries and then compare the sound.
You will know why we make this request
when you have made the experiment.

*For reprints of the reviews circle our
number on your readers service card.

You can hear the difference now.

BOSEKE

NATICK, MA. 01760

BOSE 901 DIRECT/REFLECTING®
Speaker System, Stereo Pair.
inctuding Active Equalizer.

“It has not been publicized and it is little known to the general public that BOSE Corporation for many years, has been involved in the research and design of the most advanced electronic systems under
contracts from NASA, the Department of Transportation and other gavernmant agencies. It has long been rumored that BOSE Corporotion’s top flight team of scientists and engineers has been devoting sig-
nificant research to consumer electronics. We have it on reliable informotion that sometime this fall they will introduce their first electronic product to the consumer market—a highly sophisticated power amplifier.”

Check No. 31 on Reader Service Card



Therefore, most omnidirectional microphones have diaphragms
with diameters in the order of an inch. Figure 7 shows that
when a wave having a length close to that of the diameter of
the diaphragm falls on the front of the diaphragm it will
respond the same as a wave having a length much larger
than the diaphragm. However, if’ the wave comes in parallel

Q
b

A 8

Fig. 7—A, a wave striking a microphone diaphragm with
paraliel (90°) incidence; B, a wave striking the same dia-
phragm with perpendicular (0°) incidence. In case A, simpli-
fied for illustration, the diaphragm sees equal negative and
positive pressure, causing a null. However, in case B, the
perpendicular incidence, the diaphragm sees only the wave-
front, so no null occurs at any wavelength.

to the diaphragm, it will tend to cancel itself out as it passes
over the diaphragm. Thus, a microphone which is designed
to be flat on-axis actually must have a hole in its response
off-axis. If, on the other hand, it is designed to be flat in
its random-incidence response, it will have a pcak somewhere
around 5 kHz on-axis. In one case, the microphone can be
seen to have a non-flat response in the reverberant field,
aggravating the howlback: in the other, the direct-early sound
with be peaked and raspy.
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Fig. 8—Sensitivity-frequency characteristics of a cardioid
microphone. A, random noise incidence; B, on-axis (0°)
incidence, and C, rear axis (180°) incidence.

Figure 8 shows the response of a typical, high-quality
cardioid microphone. The on-axis response is shown to be
very flat. The off-axis response at 180° shows some variations
including peaks near 200 Hz. It is this off-axis characteristic
which distorts the response in the reverberant field. It is
possible, in fact, that the peak in the off-axis response of a
directional microphone can be sufficient to put the loud-
speaker into the direct field of the microphone, that is at
that frequency, the signal directly from the loudspeaker can
be louder than the signal that flows to the microphone from
the loudspeaker through the reverberant field.

Loudspeakers

The directivity patterns of loudspeakers arc even more
subject to this type of inconsistency in directional pattern.
Because loudspeakers nced radiating surfaces which are large
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Fig. 9—Polar plot of loudspeaker radiation at one frequency
on one plane.

compared to the shorter wave-lengths they must radiate,
their radiation can be made consistent only by approximate
methods. Thus every loudspeaker, even if its individual ele-
ments are nearly ideal, has many finite lobes as shown in
Fig. 9.

Equalization for Defects

The peaks, which cause howlback at a lower gain than
could be accomplished with ideal transducers, can be reduced
with narrow band filters—but care must be used when do-
ing so. Figure 10 shows the effect of a 10 Hz filter on a peak
30 Hz wide. Since the filter is pluced in the signal processing
circuitry of the sound system it also affects the direct sound
that is delivered to the listener. The audible effect of the
10 Hz filter is very small and would probably not change
the sound heard by the listener. Figure Il shows the re-
sult of adding additional filters to reduce the peak even more.

7

dgB

FREQUENCY ——»

Fig. 10—Effect of a 10 Hz wide notch filter on A, rever-
berant field, and B, direct-early sound field.
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YOU BET! ."

,.@' Reel-to-Reel
/ and Cassette ...
AKAI eliminates
the choice...
You get them both
in the exciting new
GX-1900D
stereo tape recorder.

It's a sound combination!

AKAI's remarkable GX-1900D
Stereo Tape Recorder combines
reel-to-reel and cassette in the same
unit. With full record and playback
capability.

What's more, an exclusive AKAI
féature -perm.ts Both-Way Transfer
between reel and cassette. So you'll
have all the advantages of two com-
plete recorders.

The GX-1900D is superbly engi-
neered with 4 heads-—Hysteresis Syn-
chronous Motor—Tape. Speed
Equalizer — Automatic Stop and
Shut-off — Fause Lever with Start
,Button. And -he cassette unit is built
with AKAI's GX (glass and crystal
ferrite) :Head. To provide you with
sound quality paralleling that of the
finest open reel recorders.

So you can stop trying to decide be-
tween reel and cassette. Get them both
in the AKAI GX-1900D. At your AKAI

dealer. l
THE SWITCH

AKAI. IS ON
TO AKAI

BKAI america, Ltd./P. C. Box 5505¢ :‘Los Angeles, California 90055

Tor yomr nearest AKAl dealer call 800-243-600C Toll Free. In Connecticut, 1-800-882-6500.
In Canada: Pro-Sound Dist-butors, Lid. Vancouver, B. C. In Mexico: M2xico International Imports, S.A., Apartado Postal 66-672, Mexico 12, D.F.
o

Check No. 25 on Reader Service Card




As these additional filters are added, a hole begins to de-
velop in the direct field response causing deterioration in
the quality of the sound at the listener. It is for this reason,
among others, that acousticians strongly warn against be-
ginning narrow band equalization until one has carefully
chosen and carefully installed the best transducers.

FREQUENCY —=
Fig. 11—Effect of additional filters on A, reverberant field,
and B, direct-early sound field.

Directivity Pattern Defects

As with microphone response, the response of loudspeakers
can be measured in two ways. A test microphone may read
the response from different angles to the loudspeaker in a
free field. Similarly, the loudspeaker may be used to excite
a reverberant room with a microphone placed so it picks up
the reverberant field without receiving the direct field of
the loudspeaker. The first method measures the free field
response of the loudspeaker. The second measures the re-
verberant or power response of the loudspeaker. The power
response is the characteristic that excites the reverberant
field in an actual hall. Frequently, due to the lobes in the
loudspeaker polar response or due to problems in the place-
ment of the loudspeaker in the room, the power response
of the speaker is very different from the direct field re-
sponse. If, when measuring the response of” a sound system
preparatory to broadband equalization, the microphone is
placed in the reverberant field of the loudspeaker and equali-
zation is applied, the direct field of the loudspeaker may be
severely distorted affecting the quality of the sound. (Fig. 12).
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FREQUENCY- Hz
Fig. 12—Possible effect of equalization of the direct-early
sound field (B) on the reverberant field (A).

If, on the same loudspeaker, the microphone is placed
close to the loudspeuaker, in the direct field, then the re-
verberant field may be distorted to such a degree as to
aggravate the howlback of the system (Fig. 13).

Effectiveness of Equalization

Thus, it can be seen that a system with severe transducer
problems, that is, a substantial difference between the (ree
field and reverberant field responses of the transducers can-
not successfully be equalized unless that equalization can
be applied separately to the reverberant and direct fields—
a condition which is rarely practical and is difficult to achieve.
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Fig. 13—Possible effect of equalization of the reverberant
field (A) on the direct-early sound field (B).

To produce a system capable of high gain before howlback,
the sound system designer must first obtain representative
off-axis response curves for his transducers and compare
these with the reverberant field and with the on-axis re-
sponse. He must be sure that the combination of microphone
and loudspeakers he chooses will not cause severe peaking
in the reverberant field.

Secondly, the designer must take care in the placement
of his microphones and loudspeakers so that he does not
cause peaking due to reflective surfaces. He may then pro-
ceed to broadband equalization.

Broadband equalization may be achieved by placing the
system microphone in the direct field of the loudspeaker,
that is, close enough to the loudspeaker so that it will be
mainly direct sound that is measured. Third-octave or broader
filters are then inserted to flatten the response curve. Note
that because the high frequency response in the reverberant
field usually falls off as in Fig. I, flattening the response
with a microphone in this field will cause high frequency
emphasis in the direct field resulting in a raspy sibilant sound.

Having thus flatiened the direct field of the sound system,
the system gain should be increased until howlback occurs.
Narrow-band notch-filters are then inserted to reduce the
susceptibility to howlback. Such filters should be inserted
until they begin to reoccur around the same frequencies. At
this point the designer should go back to the direct field
and see that his broadband equalization has not been dis-
torted by the insertion of excessive narrow-band filters.

Conclusion

Sound system equalization should only be used as a last
step in the design of a sound system and should never be
used when care has not been taken in the selection and
placement of loudspeakers and microphones. For speech
reinforcement an effort should be made to place the direct
sound of the talker at the ears of the listener. To accomplish
this, microphones and loudspeakers should be as directional
as possible, provided their off-axis response is as uniform
as their on-axis response. If this is achieved, the improve-
ment in gain before howlback achievable with directional
loudspeakers and microphones will be proportional to the
directivity factors of the loudspeakers and microphones. Im-
provements of gain in excess of 20 dB over systems com-
monly in use can be achieved by proper selection and place-
ment of loudspeakers and microphones. The next step, the
process of equalization, can achieve additional gains in the
order of 6 to 15 dB. AE
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andit’s underS100..

True to the Bozak Tradition of “’best in its class”, Sonora is a two-way system, with an LC Crossover

our new Sonora (Model B-201) linking the 8-inch driver with a

single-section of B-200Y, the tried-and-true

Treble Speaker used in all Bozak systems.

The enclosure is a sturdy, resonance-free

tightly-sealed box of 34 -inch compacted-wood material,

The secret of Sonora is our unique 8-inch cov.ered with wa!jut-gra'ln vinyl.
Bass/Midrange driver. Its aluminum diaphragm radiates Be it rock or traditional,.in stereo or quad,
a solid, true-pitch Bass and a transparent, Music Really Comes Alive

breakup-free Midrange, while serving as a heat-sink with Sonora!

for the voice coil. As a result, it can easily handle Hear them at your Bozak Dealer’s.

the output of any amplifier up to 60 Watts RMS rating, T1%" x 20%" x 10" deep;

with freedom from overloading. g’«aolzut-gr«;;nsvinyslb Wt RS
ms; S5 to atts

delivers dramatically clean sound
at far higher levels than other speakers under $100
—and many costlier ones.

Bozak, Darien, Connecticut 06820 / Overseas Export by Elpa Marketing Industries, Inc. / New Hyde Park, New York 11040, USA
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the trials and tribulations
of the novice kit-builder

viewing various high-fidelity pro-
ducts for Aupio Maugazine over
the past several years I have, from time
to time, had to review various elec-
tronic products which are offered to
the consumer in kit form. ’ve watched
as construction manuals of various
manufucturers have become increasingly
“easy to follow” and as recently as
two years ago [ would have stated
positively that kit-building manuals
had reached a level of perfection such
that even an unschooled chimpanzee
could, *in just two evenings of spare
time,” assemble a stereo receiver using
only “simple tools such as a screw-
driver, cutters, long-nose pliers and a
low-wattage soldering iron.” [ would
have taken this position, that is,—until
I got involved in offering a kit pro-
duct to the general public myself!
The kit product that I offered was,
from my point of view, as uncom-
plicated as could be. There was only
one printed circuit board to worry
about, some 20 or so resistors and an
equal number of capacitors, a few
transistors and an IC, some coils, parts
for a power supply, a single chassis
plate for mounting everything, and a
plastic cabinet. I wrote a detailed, 8-
page construction manual, replete with
“helpful hints.” line" drawings, check
lists, step-by-step instructions and (for
the more technical user) a schematic
of the finished product. After all, 1
had the benefit of having read many
“professional” kit-manuals in the course
of my work and could borrow the
tried-and-tested techniques of the best
of them! [ started to ship my kits with
justifiable pride, oftering to help
“trouble shoot” any unsuccessful efforts
for a flat $5.00 fee. Since then, I had
the deflating opportunity to examine
about 100 *‘unsuccessful etforts”—and
I’ve rewritten the manual no less than
three times! Now admittedly, in any
true “cross section of the buying public”
I knew P’d find a few weird interpre-
tations—but some of the fiascos that
were returned to us are worth des-
cribing, not so much for the amuse-
ment of the experienced kit-builder
(though we’ll admit that we very often
were doubled up in laughter), but for
the forewarning of the neophyte who
is about to take “the plunge.”

I N THE COURSE of testing and re-

28

Leonard Feldman

The Parts List versus
Taking Your Chances

Most kit manuals start out by stres-
sing the importance of opening up
every package of parts and comparing
the contents with the accompanying
parts list. True, really claborate kits
usually subdivide the contents into
individual envelopes or packages, but
even the contents of one ot these in-
dividual packages can resemble the
panic-producing melange shown in the
photo of Fig. 1. If I were a kit builder
embarking upon a first project, I'd
rather skip the parts list check and take
my chances on everything being there
when | need it—still ncatly packaged. |
haven’t run into a missing part for
years, and if this misfortune should be-
fall me in the future, I'll write to the
manufacturer who would, I am sure,
promptly make up the shortage. | tind
this approach much more practical than
the piles of parts laid out on a work-
bench or table, especially since many
electronic and hardware parts seem to
be equipped with miniature motors
which invariably propel them to the
floor and don’t shut off tll the parts
have rolled into a dark corner or under
an immobile piece of furniture. The only
caution I would offer is that you nor
throw away the shipping carton until

Y

Fig. 1—HELP! Where do | begin?

all parts have been used up—as there
may be one last envelope hidden amidst
the packing material.

Timing Estimates

Some kit producers insist upon pro-
viding the kit builder with an estimate
of the time required to put together
their product. Obviously. the intent is
to sell kits by assuring the potential
customer that he is not in for an end-
less task and I'm sure that in each such
factory there is one (or more) tech-
nician who has the job of putting to-
gether a Kit at breakneck speed so that
the advertising agency can vociterously
proclaim, build 1t in just one
evening!” I've run into kits that would
have to be transported to northern
Greenland in the dead of winter to
meet that requirement! Awake, kit
manufacturers! DON'T start out by
intimidating your potential customers.
They're going to try to equal or beat
your time estimate and in doing so,
you'lll find vyourselt with more kits
improperly wired or incomplete and
your trouble-shooting statf will soon
be larger than your instruction manual
writing staff! Awake, kit builder! The
tinished product you’re trving to com-
plete will probably give you good
service for years to come—don’t push
i!
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TEAC AN-80 Dolby noise reduction unit

TEAG 3300: the strongy, silent type

If you've been shopping the field for

a semi-pro deck with studio-size reels,
you've probably had to cut your way through
a lot of noise about silence. And you've
probably wondered why you haven’t heard
TEAC blowing its horn on the subject.

The answer is simple —we didn’t feel we
had to. Long before the dawning of Dolby;
TEAC perfected the kind of electronics

that lets you use the most advanced
low-noise / high-output tapes on decks like
the 3300 with startling results. We effectively
reduced tape noise and hiss below audible
levels. And Ilet Dolby take it from there.

But we wanted to keep the 3300 a truly
versatile semi-pro deck for the audiophile.
So instead of building Dolby in, we
outboarded it, as you can see—in the
AN-80 Dolby Noise-Reduction Unit. Now you
could get better signal-to-noise than

was dreamed of in your ratio. Not only on
your 3300 but on any other existing deck.

At the same time, we addressed ourselves
to making the 33C0 transport (already
world-rerowned for its superlative quality
and unmatchecd reliability) a near-perfect
mechanism. By manufacturing all critical
components in-hcuse —and to specs and
tolerances we wouldn’t dare impose on
anyone else. By quality control tantamount
to parancia—fcr example, we adjust, check,
and readjust our heads as many as 17 times
during manufacture. Over and above this,
we provide audiophile conveniences
overlooked on other decks. Like a bias-
level switch that lets you select the proper
bias for your tape. And the famous Edi-Q
symmetrical control that allows smooth
one-hand operation in editing and cueing.
Two full-size VU meters with wide-excursion,
expanded scales. Now would you really
expect a machine as strong as all this to

be anything but silent?

TEAC.

Check No. 29 on Reader Service Card

‘Dolby is a trademark of Dolby Laboratories, Inc.



AURALINEAR
SPEAKERS

NEW
from GROWN

Introducing the first speakers worthy
of the Crown name — Auralinear Speaker
Systems. Four models of unique electro-
statics that are as far ahead of ordinary
speakers as the DC 300 was ahead of all
other amplifiers when it was introduced.

The electrostatic design has potential
for the finest response and lowest distor-
tion, but previous electrostatic speakers
suffered from three major weaknesses:
(1) inability to deliver realistic sound
pressure levels, especially at low fre-
quencies (2) fragile, unreliable elements
(3) poor dispersion.

All of thase problems have now been
beautifully resolved in the Crown Aura-
linear Speaker Systems, by uniting radically
new extended-range electrostatic radiators
with special acoustic suspension woofers.
One result is accurate reproduction of
clear, high frequencies with none of the
crackling, frying sounds that characterize
many of today's electrostatics. We call it
honest sound.

For the location of your local Auralinear
dealer, write Crown, Box 1000, Elkhart,
Indiana, 46514.

ot
Crossover gt%%%'zf;‘
E5212 12 bidirectiofiaf
radiators
2:10" woofers
resp. 22-30,000Hz
crossoverat 375H2

6 radiators
2-10" woofers
resp. 25-30,000Hz

crossover at 1500Hz

4 radiatorsf
1-10" woofter

: 30-30,000Hz
::'2250\1& at 1500Hz

~crown
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Fig. 2—The soldering side of a p.c. board.

“Only a Few Simple
Household Tools . . .
Many kit manuals approach the sub-

re

ject of a soldering iron apologetically.

The presumption, | suppose, is that
most “households” are not normally
equipped with a proper soldering iron
for kit building. They therefore try to
imply that a single 35 or 45 watt iron
is all you need. Some even imply that
a “soldering gun” can successfully be
used for the multiple kinds ot soldering
required to put most kits together.
Nothing could be further from the
truth. The verv way in which a “gun”
works will destroy the fragile copper
patterns of a printed circuit board.

Heavier. chisel-shaped tips should be
used for soldering directly-wired con-
nections, such as wires (o terminal
strips, wires to socket lerminals, etc.
If there is any “chassis grounding™ to
be done (soldering of electrolytic capaci-
tor mounting tabs to chassis. etc.). an
even larger tip may be required and, in
some cases. a higher watlage iron may
be required (65 to 90 walts).

Betore we leave the subject of solder-
ing as related to printed circuits, we
must tell you about one of the kits that
was returned to us about a year ago.
Upon opening the caretully packed unit,
we discovered, to our utter shock and
disbelief, that the novice kit builder had

Fig. 3—The parts-insertion side of the

Proper soldering of’ components on a
printed circuit board involves the speedy
but concentrated application of heat to
the junction between the copper pattern
and the component lead end emerging
from the printed circuit board hole. A
gun cools off’ quickly and reheats so
slowly when the trigger is pulled that
you end up holding the oversize “busi-
ness end” of the gun against the printed
circuit board for an agonizing length
of time—often just long enough to
separate the copper pattern from the
base material of the board itself. We
have found that a single, pencil-tip iron
can do the entire soldering job for kits,
providing you have more than one tip
for it. Soldering of p.c. boards should
be done using a pointed tip which tlares
to a diameter no greater than '% inch.

same p.c. board.

inserted every single part in the p.c
board from the wrong side. That s,
resistors, capacitors, transistors and IC’s
were all sitting nicely on the copper
pattern side of the board. With all due
respect to this kit-builder, we must say
in his defense that he had somehow
managed to solder every part from that
side, by leaving a bit of exposed lead
above each hole entry point. Needless
to say, the board had to be scrapped.
We offered 1o replace the board and
all associated parts at our cost, but 1
suspect the customer was too embarassed
to accept our ofter and may, to this day,
be carefully unsoldering each part and
installing it from the correct side. The
story may sound incredible, but when
you stop to think about it, some manu-
facturers show board layouts as viewed
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from the copper side of the board, while
others show layouts from the component
side, with an X-ray view of the copper
below, for purposes of “clarification.”
Make sure you understand the pre-
sentation in your kit manual before you
start or it could happen to you. The
really funny thing about this catastrophe
is the fact that if we were dealing with
passive parts alone (resistors, capacitors,
coils, etc.), the board might actually
have worked, but since there were three-
lead transistors and an 1C involved,
“bases” quickly became “collectors”
in the mirror-image situation that re-
sulted. Without belaboring the point,
Figs. 2 and 3 show the P.C. board in-
volved and parts are normally inserted
with the Fig. 3 view facing you.

The list of tools usually recommended
besides the controversial soldering iron
consists ot a screwdriver. cutting pliers,
needle nose pliers (sometimes called
“long nosed pliers”), and a ruler (for
measuring prescribed wire lengths). It
usually comes as somewhat of a shock
to discover that most household screw-
drivers have blades which are far too
thick and broad to get into the slots
of the miniature screws which usually
accompany most kits. Often. Phillips-
head screws are supplied. and these
usually stop the kit-builder dead in his
tracks. 1 have found myself using no
fewer than four different sizes and
types of screwdrivers in building the
average kit and having a variety of
types and sizes on hand is a great con-
venience. | find. too. that the tool
which 1 use more than any single
screwdriver is one which is hardly
ever mentioned—the “nut driver” (also
popularly known by its trade name of
Spin-tite). This handy gadget (shown
in Fig. 4) does tor a nut what a screw-
driver does for a screw. In mounting
parts using machine screws and nuts,
it 1s far easier to hold the screw sta-
tionary (with the blade of the screw-
driver) while turning the nut with the
nut driver than to rotate the screw with
the screwdriver while trying to hold
the nut stationary with oversize finger
tips that never can get into the tight
places required. A % inch and a 5/16
inch nut driver will cover most require-
ments. both dimensions referring to
the distance between the parallel “flat”
sides of the nut in question.

Although much of the work of kit
building has been reduced to insertion
of parts into p.c. boards, there still
remain a goodly number of loose wires
that are used to interconnect from one
p.c. board to another or for inter-
wiring of such sections as power supply,
power output stages in an audio ampli-
fier. and other scctions which do not

Stanton Quality is a very special quality...
in all 6 headsets.

Isophase Electrostatic

Headset System
Dynaphase Sixty
With Two-way System

Dynaphase Forty and
Forty 600 ohm

Dynaphase Fifty
With Balance Level Controls

ey

Dynaphase Seventy-Five
With Remote Control

Stanton headsets — all of them —are designed just like a fine loud-
speaker system for your head. Yet there are many different models
because we know there are many needs and tastes to satisfy.

Although there is a great varicty of features and price ranges, two
things are constant in all Stanton headsets — their exciting “presence”
and their equally exciting sense of styling that makes them the hand-
somest headsets a head ever wore.

At the top of the Stanton Dynaphase dynamic headset line, our
brand new Dynaphase Seventy-Five ($74.95) reigns supreme. It
employs a true two-way system (separate woofer and tweeter) and an
L-C crossover network in each earpiece, plus a remote control station
for volume and tone adjustment, as well as stereo and mono mode
selection.

This same exceptional system is offered in the Stanton Dynaphase
Model Sixty ($59.95) without remote control station. You can always
add this unit as an accessory (Model 5741, $19.95) at a later date.

Three other Dynaphase models feature a special high-performance,
Stanton wide-range single-speaker system at a popular price —Model
Forty and Model Forty 600 ohm and Model Fifty with balance level
controls on each earpiece ($49.95).

And for the most discriminating audiophile, we
offer the incomparable Stanton Isophase Electrostatic
Headset ($159.95) complete with Polarizer unit.

See your Stanton franchised dealer or write Stanton
Magnetics, Inc., Terminal Drive, Plainview, L. 1., N.Y.

11803. Check No. 23 on Reader Service Card



Fig. 4—A nutdriver used with a screwdriver helps assembly of hard-to-get-at

screws and nuts.

lend themselves readily to p.c. board
layout. What kit builder has not dreaded
the familiar phrase, “strip % in. insul-
ation from each end of a 12 in. piece
of wire”? [ must confess that | have
been ‘“stripping the ends” of wires
with cutting pliers for nigh on to 20
years and every now and again, the
wire in question becomes. successively,
11% in., 11% in., 10% in., 10%2 in., etc.
as the sharp tips of the cutling pliers
bite into the wire itself instead of just
“stripping  the insulation™ A $1.98
solution to this problem is shown in
Fig. 5. It’s called (as you might have
guessed) a wire stripper, and while
there are varieties of this product that
sell for several dotlars, the type shown
not only strips all sizes of’ wire you are
likely to use (it’s adjustable), but 1t
doubles as a wire cutter too. About
the only time [ find 1 need cutting
pliers now is for trimming the com-
ponent leads of parts 1 have inserted
into p.c. boards, where the pointed
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step instructions. Results have varied
trom the relatively mild punishment
of having to unsolder several well-
soldered connections (to insert additional
parts that were destined to go to the
same terminal) all the way to having
to unwire and remove a [2-lead power
transformer because | just couldn’t
squeeze a fuseholder past its bulky
mass to mount it on the back chassis
flange. Let's face it, friends, despite
fragmentary evidence to the contrary,
most kit products have actually been
assembled by their designers at some
time or other and the printed assembly
and wiring manuals are an outgrowth
of that experience.

“"Now for Alignment
and Test . . ."

There is nothing quite so sad as
completing a high fidelity component
kit, checking all connections, turning
it on, obtaining what secms like satis-

Fig. 5—A handy tool for stripping and cutting hook-up wire and reducing kit-

building frustrations.

tip of the cutting pliers lets me get in
close enough to cut oft excess lecad
lengths so they don’t “spill over” to
adjacent copper patterns.

““Never Skip Ahead
Of The Instructions . . .
Here, at last, is the one admonition
given by kit-manual writers with which
I must fully concur. 1 must confess
that 1 too have been guilty of the
cardinal sin of kit building—jumping
ahead of the given order of step-by-

1
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factory performance and then pro-
ceeding to louse things up by second-
guessing the alignment and test pro-
cedure. (Actually. 1 suppose an even
sadder result is turning it on and having

nothing happen at all. No, in the last
analysis, 1 guess the most tragic event
is turning it on and having something
happen that isn’t supposed to happen—
like smoke pouring forth from the
innards, or fuses blowing—or—well, let’s
not even pursue this any further . . . .}

"It Doesn’t Look
Factory Wired . . .”’

Unless you want to invest thousands
of dollars in automatic wave-soldering
units, automatic terminal connecting
ing machines, riveting and eyeleting
machines, solderless terminal connect-
ing machines, tension wire-wrap ma-
chines, and the like, don’t be surprised
it your “end product” still looks a bit
crude compared to the “‘factory wired”
job. The somewhat archaic methods of
wiring and assembling detailed in kit-
manuals persist not because kit-designers
are oblivious to manufacturing pro-
gress, but rather in recognition of the
limitations imposed by the needs of
the *home builder” who is not expected
to “capitalize™ hiskit building endeavors
to the degree that a manufacturer
might.

Happily. most kits today can be
aligned with no test equipment at all.
If that’s the case, go to it, treating each
successive step as if it were still part
of the assembly and wiring process.
If a voltmeter or ohmmeter is required,
don’t proceed without one. If 'scopes
and generators are required. don’t try
to bypass their use—even if it means
taking your tinished masterpiece o a
friend who has such equipment. To
salve your “pride of having done it
yourself™ (one ot the main selling fea-
tures of kits), perhaps he’s a good
enough friend to let vou do the test
and alignment, albeit with /s equip-
ment. If he insists on being the “engi-
neer,” that’s still better than the thought
of destroying your “one evening’s work”
(or one week’s work, or one month’s
work) over a few minutes of checking
and testing.

At the risk of further intimidating
the faint-hecarted (an outcome hardly
initially planned for this otherwise
helpful treatise). I'd like to conclude
by quoting a paragraph from the section
of my most recently acquired Kkit-
manual entitled:

“In Case of Difficulty””

After dealing with a host of trouble-
shooting hints, measurements that can
be made and areas that can be visually
checked and re-checked, the section
concludes (as do 1) with this immortal
thought:

NQOTE: In an extreme cuse, where

vou are unable 10 resolve a diffi-

culty, refer to the service and war-
ranty section of the “kit builders
guide” and to the “factory repair

service” information on page 143

of this manual.
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The best time to upgrade
your component system
is before you buy it.

If you're a typical reader of this
magazine, you most likely have a sizeable
investment in a component system. So our
advice about upgrading might come a little late.

What you might have overlooked,
however, is the fact that your records are the
costliest and most fragile component of all. As

well as the only one you will continue to invest in.

And since your turntable is the only
component that handles these valuable records,
advice about upgrading your turntable is better
late than never.

Any compromise here will be costly.

And permanent. Because there is |ust no way
to improve a damaged record.

If the stylus can't respond accurately and
sensitively to the rapidly changing contours of
the groove walls, especially the hazardous
peaks and valleys of the high frequencies,
there's trouble. Any curve the stylus can't
negotiate, it may lop off. And with those little
bits of vinyl go the high notes and part of
your investment.

If the record doesn't rotate at precisely
the correct speed, musical pitch will be
distorted. No amplifier tone controls can
correct this distortion.

Dual 12155, $109.50 3

If the motor isn't quiet and free of
vibration, an annoying rumble will accompany
the music. You can get rid of rumble by using
the bass control, but only at the expense of
the bass you want to hear.

Experienced component owners know
all this. Which is why so many of them,
especially record reviewers and other music
experts, won't play their records on anything
but a Dual. From the first play on.

Now, if youd like to know what several
independent test labs say about Dual, we'll
send you complete reprints of their reports.
Plus a reprint of an article from a leading
music magazine telling you what to look for in
record playing equipment. Whether you're
upgrading or not.

Better vet, [ust visit your franchised United
Audio dealer and ask for a demonstration.

You'll find Dual automatic turntables
priced from $109.50 to $199.50. That may be
more than you spent on your present turntable,
or more than you were intending fo spend on
your next one.

But think of it this way. It will be a long,
long time before you'll need to upgrade your

Dual. mw

Dual 1218, $155.00

Dual 1229, $199.50

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 10553

Exclusive U.S. Distributhan Agency for Dual

Check No. 33 on Reader Service Card



Audience Involvement Through Use of

NE OF THE most challenging
Oaspects of dramatic presenta-
tion, whether on the stage or
through the electronic media, is attain-
ing a high level of audience involve-
ment. Those performing in stage pro-
ductions have found a partial answer
in audience participation, where the
audience actually takes part in the
play. Those in the electronic media
have a larger obstacle to overcome be-
cause they must rely upon emotional
and imaginative involvement. A few
television and film producers have
considered a device such as Aroma-
rama and Smell-O-Vision that would
produce odors of the scenes flashed on
the screen thus adding to the realism
of the picture and involving the audi-
ence in that manner. Some public
(non-commercial) radio stations are
now returning to the dramatic art form
with a series entitled “Binaural The-
ater” which is designed to totally in-
volve the audience with sound.
“Binaural Theater” is a series pro-
duced by the National Center of
Audio Experimentation, a project of
the Corp. for Public Broadcasting and
the Univ. of Wisconsin, for distribu-
tion to stereo-capable public radio
stations in the U.S. This series of plays
combines contemporary radio drama
with the newly applied technique of
binaural sound. In fact, 1t is the use of
binaural sound that separates this
series from those plays produced in the
early years of American broadcasting
or those currently being produced in
other countries.
Donald Voegeli, Technical Director
of NCAE, explains, “Binaural, which
means ‘relating to or used by both
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ears,’ is a system of microphone place-
ment and receiving or playing back
through stereo or two-channel head-
phones, audio information to which
your own binaural hearing can apply
sense of direction, distance, movement,
and other important aspects of natural
human hearing. In binaural we at-
tempt to take you to the event where
the recording was made. You become
a participant in the event. Your rela-
tionship to the event is much more
intimate, much more real.”

Binaural sound engulfs the listener,
stimulating him to the point ol actually
experiencing the situation or scene as
it he were there watching it. This
realism places the listener continually
at the focal point of all the action,

forcing him to be involved with the
action. With binaural sound the listener
can be in a rain storm or a riot, in
the middle of an argument or directly
in the path of an oncoming car. At
times the sound effects in “Binaural
Theater” are more impressive than the
plot or the acting. However it is the
acting and the production techniques
associated with the acting that com-
plete the realistic approach to drama
that binaural sound provides.

The acting and actions performed
before the microphones demand as
much of a binaural director as of a
stage director. Blocking must be as
carefully planned as on the theatrical
stage. In fact, acting in binaural sound
is similar to acting on the stage. In

NCAE Director Ed Burrows demonstrates binaural recording with “"Herman.
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binaural sound the listener can tell if

an actor is “tar left” or “down center”
or “up far right” Like the stage, the
actors’ movements can have almost
any variation. Interestingly enough, the
actors must perform with even greater
realism than they do on the stage be-
cause the audience does not have the
advantage of a visual image to rein-
force what is spoken. This is a vast
change from the early radio dramas
like “The Green Hornet” or “The
Shadow,” where the actors were re-
quired to stand in one place before a
microphone and speak their lines. If
they move from that spot, they would
either not be heard or be heurd only
faintly. With binaural sound recording,
the director has the opportunity to
allow his actors almost unrestricted
natural movement.

Most of the action of the plays in
this series was recorded on location to
abet the total realistic sound picture.
Scenes were recorded in moving cars,
in homes and on street corners. As fate
would have it, some on-location re-
cording wus impossible so the director
and the actors did their scenes in a
studio while the appropriate sound
beds (the total ambient sound of the
location) were added at the proper
time. The scenes were then edited and
placed in order to form a smooth
sounding, exciting dramatic production.
Many hours of production went into
the twelve plays that make up the
“Binaural Theater.” The result can be
seen in the appreciation of this newly
applied technique called binaural
sound.
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The recording of binawmral sound is
accomplished with a U-shaped device
atfectionately dubbed -“‘Herman™ by
those at NCAE. Two microphones are
placed about eight inches apart with
a piece of foam rubber separating
them. This foum acts as a barrier to
isolate the two microphones. With a
little imagination, Herman would be
the human head because Herman is
designed to approximate the position

Mary Jane Kimbrough and Charles
Kimbrough of the Milwzukee Reper-
tory Theater record a scene fiom “"The
Genuine Plastic Marriage” by Julian
Dickon. (Photos courtesy NCAE)

and accoustical properties of the ears
on a human head. And, this indeed is
the whole idea—to record sound as the
human ears would hear it.

This type of recording adds the
natural realism to “*Binaural Theater.”
To fully appreciate these effects the
listener has to wear stereo-headphones.
The headphones direct all of the vari-
ations of the sounds to the ears of the
listener.

“Binaural Theater” is just one pro-
duct of the research of the National
Center for Audio Experimentation.
NCAE is interested in other uses of
audio besides binaural and is con-
cerned with audio’s role in other
media as well as radio. Yet binaural
sound experimentation at NCAE has
resulted in a number of other univer-
sities, colleges and radio stations doing
their own experimentation. Recently,
the Univ. of South Florida began a
binaural drama  seript competition.
This is a direct outgrowth of NCAE’s
efforts, according to E.G. Burrows. the
Director of NCAE.

It will be interesting 10 see how the
drama public reacts to this new and
unique presentation of contemporary
drama. Many who have heard these
plays say that they are very good. Don
Voegeli goes one better. “If radio’s
most glorious attributes are the stimu-
lation of the imagination and the per-
sonal sound in the ear, here is radio
at its best!”

The “Binaural Theater” is currently
being aired by approximately 77 public
radio stations around the country. The
following are plays in the “Binaural
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If you want to be completely surrounded by music
you need a 4-channel receiver
that completely adjusts to your surroundings.

YUY

AN TSR ARR R RN
(SRR

Since JVC wants to give you nearly
perfect sound, we also have to give youa
nearly perfect listening area.

The JVC 5445 4-channel receiver
does just that.

A special sound effects amplifier
(SEA) takes discrete and matrix
4-channel sources, plus stereo and
moenaural sources, and breaks them up
into five frequency ranges, instead of
just the usual bass and treble.

So you can bring up any frequency
that’s absorbed or tone down any one
that’s reflected too much. You can bring
up any instrument. Or push any down.
That’s scund control you’d expect only

EERERET)

ISR R

in a professional studio.

And the separate SEA control for
the rear speakers lets you adjust for any
future 4-channel sound system.

This receiver also makes your present
stereo records, tape and FM stereo
broadcasts sound better than ever by
picking up previously hidden sounds
through the rear speakers.

Naturally, this receiver is completely
compatible with your present equip-
ment. And the equipment you'll
probably buy in the future. It even has
optional remote control and 4-channel
headphones.

JVC also makes a top-quality inte-

Check No. 37 on Reader Service Card

grated 4-channel amplifier, the 280 watt
Model 99C. And if you have a really
good stereo ampilifier, you can convert
your system to 4-channel instantly with
JVC’s add-on amplifier, the 5101.

The JVC receiver, amplifier and
add-on amplifier. _ _
They can take a
beautifully ar-
ranged room and
help you or-_
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| soyna oeffer
Studiio stereophones by
elex.

Don a pair of Studio stereophones, the best looking
stereophones made. They feel better because
surgical silicone ear cushions comfortably conform
to your head, even if you wear glasses. The real
test is listening. A unique audiometric-type driver
faithfully delivers all the sounds from a disc, tape
or receiver. Choose either the Studio | with volume
and tone controls, or the Studio 2.

The proof? Try them yourself at a better hi-fi dealer.

products of sound research

TELEX.

COMMUNICATION DIVISION
9600 Aldrich Avenue South / Minneapolis, Minnesota 55420

Studio stereophones are made by the world's largest
manufacturer of aviation and educational headsets,
stereophones, and other listening devices. Write for catalog.

CANADA: DOUBLE DIAMDND ELECTRONICS, LTD., Scarborough 4, Ontario
EUROPE: ROYAL SOUND COMPANY, INC., 409 North Main Street, Freeport, N. Y. 11520 U.S.A.
INTERNATIONAL: TELEX EXPORT DEPT., 9600 Aldrich Ave, So., Minneapolis, Minn. 55420 U.S.A.

Check No. 38 on Reader Service Card

Theater” series. The public is advised
to check with their local public radio
station o see if that station is carrying
“Binaural Theater.”

Before Tomorrow, by Colin Finbow. A
romantic comedy in which a young,
newly engaged couple discover they
really have little in common.

Nathan and Tabileth, by Barry Ber-
mange. A warm and sympathetic
portrait of two old people whose
dialogue is echoed by internal mono-
logue. A visitor, possibly their
nephew, disrupts the routine of their
day.

Life by Misadveniure, by Julian Dickon.
A dying man in his hospital bed re-
lives the traumatic episodes of his
life involving wife, daughter. son,
and mistress.

Enchanted Night, by Stawimor Mrozek.
Two “‘commercial travelers” share a
seedy hotel room and find them-
selves competing for the aftections
of a lady who is the creation of their
mutual fantasies.

Guardian Angel, by Vaclov Havel. In
this black comedy of' contemporary
life., a successful playwright is given
unwelcome help from a mysterious
stranger claiming to be his “guardian
angel.”

Echoes, by Rhys Adrian. Through a
series of “echoes” like snapshots in
an album, an elderly couple review
the trivia of their past and present
lives.

The Genuine Plastic Marriage, by
Julian Dickon. In this “normal”
marriage characterized by boredom
and disillusion, self-relevation leads
only to a widening of the gap be-
tween husband and wife.

Timepiece, by Stanley Eveling. A clock
plays a key role in a man’s gradual
but not entirely unpleasant descent
into madness.

All Night Store, by E.G. Burrows. One
woman’s nightmare walk down a
lonely road at night. This play was
wrilten especially for binaural pre-
sentation.

The Yellow Room, by Donald Hall.
The author reads this collage of love
poems taken from his book, The
Yellow Room.

The Mortification, by Barry Bermange.
A corporation employee finds him-
self a victim of the system as he is
mysteriously transferred to subter-
ranean offices.

“Binaural Theater” is new and ex-
citing. This series might begin a Re-
naissance of radio drama in the United
States. K
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ys who brought you the
perecorders...

The world’s newest and finest receiver.

Take a second look and you’ll begin to
see some of the things that make this
receiver extraordinary. Like two tun-
ing meters . . . three tape facilities . ..
eight function-indicator lights. All of
which do more than meets the eye.

That left-hand meter is a field-strength
indicator when you’re tuning FM. Pull
out the speaker-selector knob and it
becomes a power effect indicator—a
built-in early warning system that will
avert amplifier clipping and speaker
overload.

Tapes 1 and 2 control standard rear-
panel jacks for two decks—reel-to-
reel, cassette, cartridge—so you can
copy and convert as well as play and
record. Tape 3 is a typical Tandberg

TANDBERG TRI1020

touch. It’s jacked into a preamp circuit
that lets you use the amplifier controls
to modify the output signal. With Tape
3, you can tone down, brighten up,
boost and rebalance worn discs and
imperfect tapes when you re-record.

As for the pilot lamps, they're the
visible indicator of eight function con-
trols hidden under a flip-down cover.
Two scratch/hiss filters for moderate
or extreme high-frequency attenua-
tion, rumble filter, loudness contour,
Tape-3 preamp, mono left, mono
right, and stereo.

What meets the ear in the TR1020
comes from the same no-compromise

R
1600 4,

electronics that have made Tandberg
tape recorders the industry standard

To cite just a few points, there’s the
true complementary output stages, a
MOSFET front end for both AM and
FM, separate power supplies, fully en-
capsulated electronic tuning, FM sen-
sitivity typically 1.7 uV, and a capture
ratio of 1.8 dB.

In sum, the TR1020 is pure Tandberg.
An AM/FM stereo receiver that de-
livers about $600 worth of perform-
ance for $429.90.

Including the hardwood cabinet.

Don’t just look at it. Look into it. With
your nearest Tandberg dealer.

SPEAKRERY
LTV "J"

When you make the finest tape decks in the world, you don’t settle for second best in anything.
TANDBERG OF AMERICA, INC., 8 THIRD AVENUE, PELHAM, NEW YORK 10803
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QS Professional Encoder/Decoder

SANSUI QS

the unique four-channel
system that’s already widely
accepted around the world.

Sansui is a world-wide manufacturer of four-channel home equipment that has also designed its own
advanced system of four-channel encoding.
The Sansui QS matrix system offers so much separation and four-channel depth that many
professional recording engineers and producers are acclaiming it as the world’s first discrete matrix.
The QS system provides greater separation among all four channels than the human ear can
discern. For all practical purposes, the system’s total effect is identical to that of discrete
recording techniques.
Major advantages of the Sansui QS system:
« “Regular Matrix,” based on the QS system, is an industry standard in Japan. The result: most
Japanese-made equipment manufactured since April, 1972 contains QS-type decoding circuitry.

» More and more record companies have committed themselves to QS encoding—after trying the other:
available systems. Let their experience save you the time and money you might waste experimenting.

» Sansui QS is the advanced system that permits decoding in a way that produces full-circle as well
as dead-center sound localization. The results are entirely indistinguishable from discrete four-channel
sound sources.

« QS does not degrade any aspect of high-fidelity reproduction. System specifications for noise,
distortion, dynamic range and frequency response are all maintained at optimum levels.

« QS provides truly outstanding synthesized sound-field reproduction from two-channel sources. This
lets you enjoy the four-channel effect with existing two-channel recordings.

« QS lets you enjoy full sound-field playback records using other matrixing methods.

ENJOY your favorite artists in QS sound right now on these record labels world-wide:

A&M, ABC/Command, ABC/Dunhill, Audio Treasury, Barclay, Black Jazz, Impulse, Ode, Ovation, Project 3, Pye,
Toshiba, Vanguard (Japan) and others.

For tull details,
contact your nearest Sansui office now.

Sansui SANSUI ELECTRONICS CORP.

REGULAR MATRIX

Sansui Electronics Corp. New York 55-11 Queens Blvd., Woodside, N.Y. 11377, Tel.: (212) 779-5300. Cable: SANSUILEC NEWYORK
Telex: 422633 SEC UL
Los Angeles 333 West Alondra Bivd. Gardena, Calit. 90247. Tel.: (213) 532-7670.
Sansui Electric Co., Ltd. Tokyo 14-1, 2-chome, lzumi Suginami-ku, Tokyo 168, Japan. Tel.: (03) 323-1111. Cable: SANSUIELEC.
Telex: 232-2076.
Sansui Audio Europe S.A. Belgium Diacem Building Vestingstraat 53-55. 2000 Antwerp. Tel: 315663-5. Cable: SANSUIEURO ANTWERP.
Telex: ANTWERP 33538
Germany, W. 6 Frankfurt am Main. Reuterweg 93. Tel : 33538
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AKE AN ORDINARY inoffensive

I pedestrian, put him in the driver’s
seat of a sports car and you some-

times get a complete personality change.
The pussycat becomes a tiger. Take an
ordinary length of wire and loop it into
a number of consccutive circular turns
(Fig. 1) and you go from an ordinary
current carrier to an electromagnet, a

WIRE
L AP AN Y Y

IR} A
.\ T
\o ~/ </ \_f

—t~
-

CURRENT ——————p
FROM THIS

MAGNETIC
FIELD

TO THIS

Fig. 1—The magnetic field surrounding
a current-carrying wire  becomes

stronger when the wire. is wound in

the shape of a coil.

device whose varying magnetic field
easily leaves its own confines and,
busybody-like, tries to interfere with
everything within its reach. Almost
like removing the cork from a newly
unearthed bottle only to find the thin
wisp of smoke coalescing an evil genie.
With a difference, though. The magnetic
field surrounding the turns of wire of a
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Martin Clifford

coil carrying current can be controlled.
And even more. The magnetic field can
be harnessed. tamed. made to do useful
work, even if that work results in the
rasping sound of a cheap transistor
pocket radio.

Away From The Straight
And Narrow

The Dr. Jekyll-Mr. Hyde transforma-
tion of a straight wire into a coil is a
basically simple changeover, trom
straight to round. But round is capable
of many ingenious engineering interpre-
tations. A fundamental coil consists
of circular turns of wire placed adjacent
to each other, wound on some kind of
supporting form (Fig. 2) made of wax
or plastic impregnated paper. cardboard
or plastic. Ofthand, we might say there
is nothing inside the form, but in this
space age we are conscious of air, or
its lack. and so this first coil is an air-
core type. A more complete name would
be a single-layer air-core. And, to keep
adjacent turns from shorting against
each other, the wire is covered with an
insulating material such as cotton, silk,
nylon, rayon, glass or some plastic. Or
else the wire can be insulated with a
paint-like substance such as enamel or
some special formulation described by
an assigned trade name. It cotton in-
sulation were used, the basic coil might
now be identificd as a single-cotton
covered single-layer air-core type. This
1s still the same coil, but now the labeled
accompaniment tells us a great deal
more about its physical characteristics.
As you can see, the electrical character-
istics have been kept in abeyance.

coriL

FORM

Fig. 2—The basic coil—turns of wire
wound on a support called a form.

HE LANGUAGE OF HIGH FDELITY

A single insulating layer, or single
cotton covered. can be abbreviated as
SCC. Add another layer and you have
double cotton covered, or DCC. Cotton
silk, and nylon coverings, though, have

been largely supplanted by plastic
types.
Coil Types

Successive turns of a single-layer
wound coil can ultimately result in a
component whose length is somewhat
embuarrassing and so a solution is to
wind one layer on top of another. To
keep the turns from falling apart, the
coil can be sprayed with some plastic
substance, varnish, lacquer or synthetic
material or dipped in hot wax. But
whether a single layer is used or many,

(A)

(B}

Fig. 3—Universal single pi (a) and triple
pi (b) windings.

the coil is sometimes called an inductor
or solenoid or incorrectly referred to as
an inductance.

During winding, the wire can be put
down in a basket-weave pattern, a type
of construction called a universal wind-
ing. A single winding, as shown in Fig.
3-a 1s a pi. It is possible, of course,

(Continued on page 44)
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(Continued from page 40)

to have more than a single pi, series
connected as in Fig. 3-b. Other types
of windings are variously called basket
weave, spider web, etc.

Coil Names

Coils can also be identified by their
electrical characteristics. A filter, as
the name tries to suggest, separates
currents of different frequencies. A
choke, a somewhat more violent desig-
nation, docs the same work. A tuned
coil is one that is made 1o resonate at
a particular frequency, comparable in
a physical way to adjusting a violin
string to a desired pitch. A voice coil
is that part of a speaker responsible
for moving the cone. These are just a
few of the assigned jobs.

Inductance

An auto at rest likes to stay at rest.
a condition many owners deplore.
Similarly, a car in motion likes to stay
in motion, a fact which led to the early
invention of brakes. This stubborn
behavior on the part of cars, or all other
masses, is known as inertia. Coils have
inertia, too. but of an electrical kind.
They oppose any change in the amount
of current flowing through them, un
electrical characteristic called induc-
tance. The basic unit of inductance in

94— ADJUSTING SCREW

<«4———POLYIRON CORE
(SLUG)

“4—COIL FORM

Fig. 4—The inductance of a coil can
be varied by moving a poly-iron core in
or out of the form on which the coil is
wound.

the henry. with commonly used sub-
multiples such as the millihenry, or
thousandth of a henry, and the micro-
henry, or millionth of a henry. The
amount of inductance of a coil is based
on the way it is made: the number of
turns, how wound, and the kind of
material stuffed inside the coil form.
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A large amount of inductance isn’t
necessarily better than a small quantity.
A locomotive has more inertia than an
auto, but car owners will challenge its
superiority as a mode of transportation.

Fixed And Variable Coils

A coil can be fixed, that is, its in-
ductance is a permanent feature and
cannot be changed. Or, a coil can be
variable and its inductance modified

IRON l CORE

,
a

Fig. 5—Fixed iron core coil. The core
consists of thin sheets of steel.

at will. This is ordinarily done by in-
serting a poly-iron slug (made of pow-
dered iron and held together with a
binder) into the coil form (Fig. 4). The
presence of iron increases the inductance
ol the coil, and conversely, removing
it lowers inductance, and so a variable
coil can be made by having movable
iron cores. Since a coil without a core
is called an air-core type, one with a
ferrous core material is an iron-core
type. Iron-corc types can be fixed or
variable. Fixed coils (Fig. 5) often have
thinly sliced sections of iron (lami-
nations) as their core material.

Inductive Reactance

The inductance of a coil isn’t the
only factor involved in opposing any
change of current. The frequency of

the current flowing through the coil
must also be considered. The frequency,
in Hertz, multiplied by the inductance
in Henrys, further multiplied by a
constant, 6.28, supplies the current-
flow opposition known as inductive
reactance, ordinarily abbreviated as
XL. Inductive reactance, like resistance,
is measured in ohms, a reasonable
assumption since both reactance and
resistance are implicated in current
flow opposition. The vectorial combina-
tion of resistance and reactance, or
total opposition to current flow, is
called impedance. a word you will find
in the spec sheets of just about all hi-
fi manufacturers. The impedance of a
voice coil of a speaker, for example,
is a combination of reactance and re-
sistance. The resistance of a coil 1s a
fixed amount, depending directly on
the wire used, its length, and the sur-
rounding temperature. The reactance
of a coil is frequency sensitive. The
higher the frequency, the greater the
reactance, a form of electrical behavior
that is precisely opposite that of a ca-
pacitor. And so, voice coils have 4 ohms
impedance, or 8 ohms, or 16 chms, but
only at a particular spot frequency. At
some other frequency, the voice-coil
impedance “is a whole 'nother storv.”

(a)

()

(c)

e

Fig. 6—Electronic symbols for coils.
Air-core (a); fixed position iron core (b)
and variable poly-iron slug type (c).

AUDIO + OQUR 25th YEAR +- NOVEMBER 1972



THE MODEL 5 QUARTET.
TWO PURRS, A TWEETER AND ONE BIG WOOFER.

Two things make
a great quartet. Voices.

both, you get near
perfect sound. And
that's exactly what you
hear from this Quartet
of Jensen speakers.
¥ . The Model 5 Speaker
/" System. A great balancing
_ / act, if there ever was one,
2,1/ ; thanks to Jensen's Total
: / Energy Response design.
You'll thrill to the lows from
our big 12" woofer Marvel at the
“ highs from our Sonodome® ultra-
tweeter And be soothed by a duo of
purring mid-range speakers, that
thoroughly reproduce every sound in between.
But it's the things that go on behind the
scene that make this three-way System what it
is today Jensen's foam Flexair® suspension
E‘q system gives sound clarity
\ and realism The unique
crossover networks provide
smoothness and tonal blend.
There's a four layer
woofer coil. A Tuned Isolation
Chamber on each mid-
range. And two rear panel
balance controls.

This Quartet has a
brilliant technical record,
too. Power Rating: 60

 watts. Frequency Range:
e 32-30,000 Hz. Crossover
#7 500/4,000 Hz. Dispersion: 170°
It's all wrapped up in a luxurious,
hand-rubbed walnut cabinet. And carries
a 5 year parts and
labor warranty.
Jensen's Model 5
} Speaker System. A great
Quartet that performs
for just $147 At that
. price, you ve never
heard anything like it.

Ty,

Model 5 Speaker
System v

JENSEN SOUND LABORATORIES

A DIVISION OF PEMCOR, INC SCHILLER PARK, [LLINOIS 60176
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Coil Symbols

As in the case of resistors and capaci-
tors, electronic symbols are used for
coils. The basic symbol for a coil (Fig.
6a) consists of a small succession of
loops. In the absence of any further
information, the symbol represents an
air-core type. A pair of solid parallel
lines (drawing b) adjacent to the coil
indicates the coil has an unmovabile,
laminated-iron core. Fig. 6c is the
symbol for a coil having a powdered-
iron core. The arrow means the core is
adjustable.

The Magnetic Field

Every wire, no matter what its geom-
etry, becomes a magnet when current
flows through it, whether that current
is d.c. or a.c. The wire becomes a mag-
net, not because it is made of copper,
or some other material, but simply be-

TO
VOLTAGE |
SOURCE \

Fig. 7—The greater the current flow
through the coil, the larger the magnetic
field around that coil.
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cause the current is itself surrounded
by a magnetic field or magnetic lines
of flux or force. That same current,
flowing through a vacuum, would still
be accompanied by magnctic lines of
force. With no current flowing through
it, a coil simply becomes a series of cir-
cularly arranged wires. Because of this
ephemeral behavior, coils are called
temporary magnets or electromagnets
(EM) in contrast to magnets which
remain rather fixed and are called
permanent magnets (PM). A speaker
voice coil i1s an EM and is surrounded
by a PM, and so the arrangement is
called a PM speaker.

Magnets, like people, can be weak or
strong. The stronger the current, that
is, the greater the amount of current
flow. the stronger will be the magnetic
field around it. When a magnetic field
is concentrated it perforce becomes
stronger since there is more of it in a
smaller space. And that’s the great
advantage of a coil over a straight
length of wire—its ability to concentrate
the magnetic field (Fig. 7).

Controlling Magnetic Fields

Magnetic fields are the Peck’s Bad
Boy of eclectronics. Uncontrolled, they
can create havoc in the form of oscilla-
tion, quite capable of transforming a
domesticated amplifier into a miniature
gencrator. The various techniques used
for taming magnetic fields are to keep
coils widely separated, mounted at
right angles 1o each other or. most
commonly, a form of imprisonment
known as shielding. In hi-fi systems,
shields are not used to protect coils
against inclement weather, but to ensure
good behavior.

The Transformer

We have a transformer when two
coils are placed within reasonable
proximity of each other. The magnetic
field of the first coil, identified as the
primary winding or simply primary
(Fig. 8), reaches across to the turns of
wire in the second coil (or secondary).
This has a very disturbing effect on
the electrons resident in the turns of
wire of this adjacent coil. It forces them
out of their lethargy, compelling them to
move 1o one end of the coil or the other.
But this disequilibrium of electron
quantity produces an electrical pressure,
since there are now more electrons at
one end of the coil than the other. This
electrical pressure is actually the trans-
fer of electrical energy through space,

SECONDARY

PRIMARY
/1.1

100 TURNS 100 TURNS
(a)
2.1
200 TURNS
100 TURNS
(b)
1.2
100 TURNS
50 TURNS
{c)

Fig. 8—A transformer may have the
same number of turns for both second-
ary and primary windings (a), have more
turns on the secondary (b) or fewer
turns (c).

from the primary to the secondary wind-
ing, even if that space is measured in
fractions of an inch. The e¢lectrical
pressure across the secondary winding,
produced by the magnetic field of
the primary, is called an induced ¢lectro-
motive force or EMF.

Since a transformer consists of two
or more coils sharing a common core,
all of the previously named coil desig-
nations still apply. A transformer can
be air core or iron core. and either
tfixed or variable.

(Continued on page 50)
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Don't you wish
you could start
all over again?

You can. In 4-channels. With a
Panasonic discrete system. Pana-
sonic chose discrete as its 4-chan-
nel standard for a lot of reasons.
First, it has the highest degree of
speaker separation and steady
sound positioning of any type of
4-channel system. And in addi-
tion to playing discrete 4-channel
tapes and records, a Panasonic
discrete system enhances the
sound of stereo tapes, records,
and radio. Because of our Quad-
ruplex™ circuitry.

Start with one of our 4-channel
receivers. Like Model SA-6800X.
It has Panasonic’s Acoustic Field
Dimension. That lets you adjust
the speaker separation electron-
ically. Plus a full 300 watts of
power (IHF).

You'll also need a tape deck.
For 8-track cartridges, there’s the
RS-858US. It plays and records
2 and 4-channel cartridges. With
four separate input level controls.
And 4 VU meters. If you want all
that in reel to reel, there’s our 4-
channel deck, Model RS-740US.
It has Hot Pressed Ferrite heads,
noise suppressor systems and
other features. That add up to a
frequency response of 30-23,000
Hz at 7% ips. And an S/N ratio
of better than 50 dB.

If you want records, you'll want
the SL-1100 direct-drive turn-
table. With wow and flutter of
less than 0.03% WRMS. And the
SE-405 demodulator for Compat-
ible Discrete 4-channel (CD-4)
records. Like RCA Quadradiscs.

Panasonic.

T

HiFi Discrete 4-Channel System

R3-858US

SA-6800X
Check No. 47 on Reader Service Card

As well as matrix 4-channel, stereo
and monaural records.

Andourspeakers, Model SB-750
are 3-way air-suspension systems.
With 5 speakers in each enclosure.
Two domed tweeters. Two domed
midranges. And a 12" woofer.

We can also let you see 4-chan-
nel sound. On our 4-channel
audio scope. Model SH-3433. The
screen will show you how much
sound youre getting from each
channel.

You can see our discrete 4-
channel components at your
franchised Panasonic Hi-Fi deal-
er. The man who can make your
wishes come true. But this time
in 4 channels.

FOR YOUR NEAREST FRANCHISED

PANASONIC HI-FI DEALER, CALL TOLL FREE
800 243-6000. IN CONN., 1-800 882-6500
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(Continued from page 46)

Transformer Turns Ratio

A transformer can have the same
number of primary and secondary turns
and is then called a 1 : 1 (one-to-one
unit), If the transformer has more secon-
dary than primary turns, it is a step-up
type, and if the secondary has fewer
turns, it is a step-down type. The arith-
metic ratio of the number of secondary
turns to the number of primary turns
is the turns ratio. A step-up transformer
produces a voltage increase, that is,
there is more voltage across the second-
ary than across the primary. There is a
price to be paid. however. The current
through the secondary becomes less than
that through the primary. The step-
down transformer has more secondary
current flow than the primary, but
again at a price. The voltage across
the secondary is less than that across
the primary.

In the 1 : | transformer the secondary
and primary voltages are identical
Theoretically, the secondary current
should be the same as that in the pri-
mary, but nature takes its toll. There
are various losses due to heat and mag-
netization of the core material. Nature
never supplies anything for nothing.
Would-be inventors of perpetual motion
machines should realize this and take
note that it isn’t nice to fool Mother
nature.

How To Read
Simple Circuit Diagrams

Coils can form poly-connubial re-
lationships with other components de-
scribed in previous articles—with resis-
tors, capacitors, tubes, transistors, and
voltage sources such as batteries. The
whole purpose of these arrangements
is to help convert sound energy to its
electrical equivalent, obtain a magnified
replica, and then to reconvert to sound
once again. But in so doing to have an
amplified, completely faithful repro-
duction, a process known as high-
fidelity.

In one of the simplest applications
(Fig. 9-a) two widely separated fre-
quencies (one frequency is much higher
than the other), move along the con-
ductor with the direction of movement
indicated by the arrow. The lower
frequency will go through the coil
rather readily since the electrical oppo-
sition of the coil, its reactance, is smaller
for low frequencies. The higher of the
two frequencies will encounter much
more opposition. This doesn’t mean
there will be complete separation be-
tween the two frequencies, simply that
at the output there will be a much
higher ratio of low-to-high frequency
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(SOURCE)

Fig. 9—Coils are used in conjunction with other components to form circuits

for doing specific jobs. Although coils are normally used

IN a.c. circuits,

drawing (d) shows a d.c. application to keep the direct current from reaching an

immediate maximum value.

signal than existed at input.

Fig. 9-b shows a modification with a
capacitor shunted across the connecting
wires. Coils and capacitors behave in
opposite ways. For a low frequency the
capacitor has a high reactance, the coil
a much lower one. And so the low fre-
quency has every reason to continue
through the coil towarc the output. For
this low frequency the capacitor offers
very little encouragement as a possible
current path. However, the higher
frequency finds relatively easy passage
through the capacitor, returning to the
source.

A combination coil-capacitor circuit,
similar to this one, is a filter, often used
as a circuit arrangement for frequency
separation, possibly at the input to a
speaker system.

In some circuits it may be necessary
to separate, momentarily, d.c. (actually
a zero frequency current) from a.c. The
dc. and ac, both moving along the
same wire are separated by the coil
connected across the capacitor (Fig.
9-¢) referred to as a shunt circuit. The
capacitor has its maximum opposi-

tion to d.c., and so the d.c. is compelled
to move through the coil. For a.c., the
coil will have a high reactance, the
capacitor much lower, and so the a.c.
will use the capacitor as a path. Natur-
ally, some a.c. will also flow through
the coil. but the separation can be made
more complete by repeating the circuit.

In still another arrangement, a re-
sistor is wired in series with the coil.
The purpose here is not to stop the
current from flowing but rather to delay
it from reaching its peak value for a
fraction of a second. The amount of
time delay will depend on the value of
inductance and resistance.

And So Into The Future
So much for components. There aren’t
many of them—just resistors, capacitors,
coils, tubes, transistors, and voltage
sources. But with this handful we can
now settle down to the serious business
of understanding hi i system compo-
nents, starting with the tuner. Not now,

of course. In the next issue.

(To be continued)
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Now Marantz adds
full 4-channel to any stereo system.

Got the urge to go 4-channel, but don't want encoded 4-channel dis¢ or rM broadcast, and accept
to give up your great stereo system? Well, Marantz optional SQ* matrix decoders and CD-4** demodulators.
ends your dilemma with the new Model 2440 This Marantz-exclusive decoder feature provides built-
adaptor/amplifier. in snap-in, snap-out adaptability to any future 4-channel

Rated at 40 Watts continuous RMS power with matrix development. So you'll never have to worry about
less than 0.3% distortion; the Model 2440 converts your system becoming obsolete.
virtually any stereo receiver to full 4-channel The Marantz Model 2440 is another member of
capability. the Marantz family of 2 or 4-channel receivers,

But that's not all. Marantz components synthe- amplifiers and adaptors starting at just $149.95.
size 4-channel sound from any stereo source (including See your Marantz dealer now.
your stereo records and tapes), decodes any matrix- mranasRTecaEnEw.

We sound better.

OPTIONAL MARANTZ MODEL
SQA-1 DECODER (shown) is
just one of a variety of optional
matrix decoders which snap
instantly into exclusive SQ*
decoder pocket found on all
Marantz 4-channel equipment.

TAPE MONITOR AUXILIARY INPUT FOUR ILLUMINATED MAIN/REMOTE PUSHSWITCHES
PUSHSWITCH PUSHSWITCH LEVEL METERS FOR REAR SPEAKERS

“ 4

rear phones

.....

"y
master vatume

FIVE-POSITION MODE | i /

SWITCH Offers fcllowing \ REMOTE CONTROL SEPARATE BASS AND

operational modes: MONO { SWITCH Assigns balance, TREBLE CONTROLS FOR

1o all four channets, | volume, and ioudness REAR CHANNELS

STEREOQ to front and rear { control to optional Marantz \

channels, DISCRETE Model RC-4 Remote HEADPHONE OUTPUT
4-channel; VARI-MATRIX Control. \ FOR REAR CHANNELS
e et A SlaC THREE HORIZONTAL SLIDE-

enhanced stereo: SQ

matrixed 4-channel. (With IYEEIBACANCE CONTROES

optional decoder) CONTINUOQUSLY-VARIABLE

DIMENSION CONTROL

Check No. 43 on Reader Service Card
SQ is a trademark ot CBS Labs, Inc.
**CD-4 15 a trademark of Victor Co. of Japan

©1972 Marantz Co. Inc., a subsidiary of Superscope. Inc P.O. Box 99C, Sun Valiey, Calif. 91352. In Europe: Marantz Int't S A, Brussels, Belgium. in Canada: Electrohome, Lid
Kitchener, Ontario. Prices subject to change without notice. Consult the Yeliow Pages for your nearest Marantz deaier. Send for fr2e catalog.






