
For under X200;you can
now own the direct -drive PL -510.

*For informational purposes only. The actual resale prices will be set by
the individual Pioneer dealer at his option.



Pioneer has
conquered the one
big problem of
high-priced
turntables.
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The best way to judge the new
Pioneer PL -510 turntable is to pre-
tend it costs about $100 more. Then
see for yourself if it's worth that kind
of money.

First, note the precision -

machined look and feel of the
PL -510.

The massive, die-cast, alumi-
num -alloy platter
gives an immediate
impression of quality.
The strobe marks on
the rim tell you that
you don't have to
worry about perfect
accuracy of speed.
The tone arm is made
like a scientific in-
strument and seems
to have practically no
mass when you lift it
off the arm rest. The
controls are a sensu-
ous delight to touch
and are functionally
grouped for one-

handed operation.
But the most expensive feature

of the PL -510 is hidden under the
platter. Direct drive. With a brush -

less DC servo -controlled motor. The
same as in the costliest turntables.

That's why the rumble level is
down to -60 dB by the JIS standard.

(This is considerably more stringent
than the more commonly used DIN

"B" standard, which would yield an
even more impressive figure.) And
that's why the wow and flutter
remain below 0.03%. You can't get
performance like that with idler

drive or even belt drive. The PL -510
is truly the inaudible component a
turntable should be.

Vibrations due to external
causes, such as heavy footsteps, are
completely damped out by the
PL -510's double -floating suspen-
sion. The base floats on rubber in-
sulators inside the four feet. And the

turntable chassis floats
on springs suspended
from the top panel of
the base. Stylus hop-
ping and tone arm
skittering become
virtually impossible.

(Even the turntable
mat is made of a special
vibration -absorbing
material.)

But if all this won't
persuade you to buy a
high-priced turntable,
even without the high
price, Pioneer has three
other new models for
even less.

The PL -117D for
under $175? The PL -115D for under
$125? And the amazing PL -112D for
under $100?

None of these has a rumble level
above -50 dB (JIS). None of them
has more wow and flutter than
0.07%.

So it seems that Pioneer has
also conquered the one big problem
of low -priced turntables.

The low performance.
U.S. Pioneer Electronics Corp.,

75 Oxford Drive, Moonachie,
New Jersey 07074.

Turntable:
Direct drive
Brushless DC servo -controlled

motor
331 and 45 RPM speeds
Strobe light
Strobe -calibrated platter rim
±2% fine adjustment of speeds
Double -floating system of

suspension
Turntable mat of high -internal -

loss rubber
One -handed operation of

controls

Tone arm:
Lightweight S-shaped tubular

design
Static balance

-bearing pivot with
contact

Anti -skating device
Lateral balancer
Direct -readout counterweight
Viscous -damped cueing
Lightweight plug-in headshell

PIONEER*
Anyone can hear the difference.
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THIS PREAMP
HAS 3

PROBLEMS

It is too small.

 It doesn't have
enough knobs to
look at.

3. It sounds better than
preamps costing up
to twice as much,
so some dealers are
afraid of it.

But listen to the
Stax SRA 12S: the reality
preamp with all FET
Class A circuitry.
Take your choice-knobs
or sound. Or send us
$1.95 for an8"x12"
camouflage panel to
cover your 12S.
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According to TRUTOHE RECORDS. The Stanton
calibrated 681 series is our total point of
reference in our Disc Mastering Operation"

"Carl Rowatti, Chief Engineer, adjusting the Program limiters prior to cutting a master lacquer".

Trutone can be described as a family enterprise ... but
what a family! Father Lou Rowatti is the President; Son Carl
is Vice President and Chief Engineer; and daughter-in-law
Adrianne handles the business end of the operation. They
have great pride in their family, in their family's enterprise
and in their products. That's why they insist on using the
best - always.

Trutone Records in Northvale, New Jersey always uses
the Calibrated Stanton Triple -E for A -B comparisons be-
tween tape and disc. They also use the Triple -E to check
the frequency response of the cutter head (they'll record a
1,000 Hz tone and a 10 kHz tone twice a day to check the
condition of the cutting stylus and the high end frequency
response of the cutter head).

They make test cuts and play them back, using the
Triple -E for reference, as high as 15 kHz all the way down
to 30 Hz. Carl Rowatti says "We use the Stanton Calibrated
681 series as our total point of reference in our disc master-

ing operation. Everything in the studio is judged - and we
think perfectly judged for quality-with this great cartridge".

Professionals can't afford to take chances with quality.
That's why they depend on Stanton in their operations.

Each Stanton 681 Triple -E is guaranteed to meet its
specifications within exacting limits, and each one boasts
the most meaningful warranty possible. An individually cal-
ibrated test result is packed with each unit.

Whether your usage involves record-
ing, broadcasting, disco or home enter-
tainment your choice should be the
choice of the professionals... the Stanton
681 TRIPLE -E.

Write today for further information to:
Stanton Magnetics, Terminal Drive,
Plainview, New York 11803

Lou Rowatti inspects a master lacquer,
Adrienne checks the lathe.

Carl Rowatti adjusts the pitch computer
on the mastering lathe.

Carl installs the Stanton Calibrated
681 Triple -E on the playback table.

Check No. 21 on Reader Service Card

Lou Rowatti (The Prez) adjusting the high
frequency limiter in his cutting room.



With the 2000Z, you can
exaggerate highs, accentuate lows
or leave it flat. You can make your
own adjustments without being
tied to the dips and peaks charac-
teristic of most other cartridges.

The extreme accuracy of its
reproduction allows you the lux-
ury of fine-tuning your audio sys-
tem exactly the way you want it.

The Emprie 2000Z.
Already your system sounds

better.

SUPER' STEREO CARTRIDGE

Empire Scientific Corp.,
Garden City, N.Y. 11530

Audioclinic
Joseph Giovanelli

Phonograph Cartridges and
Cable Capacitance

Q. Some cartridges appear to be
particularly sensitive to the amount of
shunt capacitance into which they are
connected. I am using a Shure V-15
Ill, which requires "400-500 pF total
capacitance per channel" for opti-
mum results. I understand that this to-
tal is made up of the capacitance with-
in the arm and interconnecting ca-
bles, as well as that in the preamp cir-
cuitry. I know that the value of capaci-
tance for my AR arm and connecting
cables is 145 pF per channel.

Is there a way by which I can deter-
mine the shunt capacitance my pre-
amplifier presents to the cartridge uti-
lizing either a VOM or a VTVM? I
have no other test equipment.-Dr.
Leonard Drasin, Liberty, N. Y.

A. With the test equipment you
have on hand, there is no way I can
think of whereby you can determine
the amount of capacitance in the
phonograph input section of your
preamplifier. This capacitance value
will be only a few pF at most, how-
ever, and, for your purposes, can be
ignored. You can consider the capaci-
tance of the leads within your
tonearm and that of the inter-
connecting cables to be the total
amount of capacitance your cartridge
"sees."

The additional capacitance needed
in your case-using your figures-will
be about 250 pF per channel. This will
provide you with 400 pF. This addi-
tional amount of capacitance can be
added by obtaining the correct ca-
pacitors and soldering them into the
preamplifier. One capacitor will be
required for each channel. It is wired
between the "hot" and ground termi-
nals of the phono input connector.

An alternative solution is to obtain a
small metal box. Mount appropriate
input and output connectors on it, so
arranged that the box can be con-
nected between the preamplifier in-
put and the phono cables. Such a de-
vice will eliminate the need to make
internal modifications to your equip-
ment.

The input and output connectors
on the box are wired "straight -

through," so that when the box is
added, the phonograph will operate
as before. The next step is to wire the
appropriate capacitor values between
the "hot" and ground terminals of the
input connector-just as was done for
the preamplifier.

The use of this little box will proba-
bly require the use of some additional
cable, which will have capacitance of
its own and which must be taken into
account when calculating the values
to be wired into the box.

Tuning Accuracy of FM Receivers
Q. A tuner whose frequency is de-

termined by a crystal -controlled os-
cillator is precisely tuned to the de-
sired frequency. This is fine, but is it
not possible that the desired station is
not broadcasting precisely on its as-
signed frequency? Can an FM station
control its broadcast frequency ac-
curately enough to match the fre-
quencies tuned in by a crystal -con-
trolled oscillator? If there is an error in
the broadcast station's frequency, it
follows that a receiver tuned with
more conventional means but equip-
ped with an accurate tuning meter
can be adjusted more accurately than
a crystal -controlled tuner. Is this cor-
rect?-Dr. Leonard Drasin, Liberty,
N.Y.

A. An FM station must broadcast on
its assigned frequency with an ex-
tremely high degree of accuracy.
Therefore, any crystal -controlled
tuner whose crystals are properly
trimmed and whose i.f. and detector
systems are properly centered, must
be properly tuned. In any case, slight
inaccuracies of tuning cannot be nor-
mally detected, especially with today's
wide -band detectors.

Even a tuning meter will have a cer-
tain amount of offset, in that it is not a
completely accurate device-right
down to the cycle. Fortunately, such
accuracy is not required. Q

If you have a problem or question on audio, write to
Mr. Joseph Giovanelli, at AUDIO, 401 North Broad
Street, Philadelphia, Pa. 19108. All letters are answered.
Please enclose a stamped, self-addressed envelope.

AUDIO  SEPTEMBER, 1976
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At TEAC, our funda-
mental mandate for any
new product is performance
and reliability. First and finally.
Qualities that are measurable in terms
of mechanical stability and inherent
design integrity.

These are essentials. Because our technological
resources established the cassette deck as a true high
fidelity component. So we demand that a new product
possess that measure of TEAC quality.

And that's what distinguishes the A-170. Compare it with
other inexpensive cassette decks with Dolby, please. Just call
(800) 447-4700* for the name of your nearest TEAC retailer.
We think you'll agree it's a value you can rely on.

*In Illinois, call (800) 322-4400.

A-170

TEAL performance
and ieIiabiHt...
how can you really afford anything less?
TEAC®
The leader. Always has been. TEAC Corporation of America/7733 Telegraph Road, Montebello, Ca. 90640 ©TEAC 1975
Dolby is a trademark of Dolby Laboratories, Inc.
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Tape
Herman Burstein de'
Deck Specs

Q. I am planning to buy a Sony
tape deck but have some apprehen-
sion because its signal-to-noise ratio is
specified as only 50 dB. I would appre-
ciate any information you can sup-
ply.-B. Greenberg, Manlius, N.Y.

A. If the S/N of a tape recorder is 50
dB based on 1 per cent harmonic dis-
tortion, this implies that the ratio is in
the range of 56-58 dB at 3 per cent
harmonic distortion, which is quite
good. I don't know whether the
Sony's 50 dB spec is based on 1 or 3
per cent distortion. If on 1 per cent,
then it would appear to be a good
performer in terms of S/N.

Rebiasing
Q. (1) I have two Sony two -head

tape recorders. Using low -noise tape,
the treble seems overly bright. I've
been told that two -head machines are
very difficult to rebias. Can they be re -
biased? If so, how? (2) What is cupped
tape? (3) If a 7 -inch reel of 1-1/2 mil
tape holds 1,200 feet, wouldn't the
double -play tape be 3/4 mil rather
than 1/2 mil?-David Rowland, Gen-
eva, N.Y.

A. (1) Two -head machines can be
rebiased, although the procedure is
more tedious than in the case of a
3 -head machine. Using the latter, the
tape can be monitored as it is record-
ed, so that the result of bias (and oth-
er) adjustments can be immediately
checked. With a 2 -head machine, it is
necessary to change bias, record au-
dio signals, rewind the tape, and
check the result of the bias change in
playback. If the result is not satisfac-
tory (flat response being desired), one
has to go through the foregoing pro-
cedure several times until it is accom-
plished. When shifting from conven-
tional to low -noise tape, an increase
in bias is required; otherwise treble is
exaggerated.

(2) Cupped tape has a curl in the
long direction. If laid on a flat sur-
face, the tape does not lie flat but is
U-shaped.

(3) The terms 1-1/2 mil, 1 mil, and
1/2 mil as applied to tape refer to the
thickness of the base of the tape. Add-
ing the thickness of the magnetic

coating, the so-called 1-1/2 mil tape
has a total thickness of about 2 mils,
while the total thickness of so-called
1/2 mil tape is about 1 mil.

Tape Hiss
Q. 1 have an Ampex tape deck and

have the following three problems:
(1) When the machine is on but the
tape is stationary and the tape mon-
itor switch is depressed, there is a no-
ticeable hissing sound. The hiss in-
creases when the tape is moving and
decreases somewhat when the tape
equalization switch is set to 7-1/2 ips
rather than 3-3/4 ips. How can this
noise be eliminated? (2) When the
tape is running, the deck makes a
sound much like a fan, which is quite
distracting and drowns out low vol-
ume passages of music. (3) When I
record using microphones, the play-
back sound has very heavy bass.-
Garry Ballek, Chicago, Ill.

A. (1) It appears that the playback
hiss is due to the playback amplifier in
the tape deck. If the tape hiss, which
comes up when the tape is moving,
appreciably increases the total hiss,
this suggests that the electronic hiss is
at a reasonably low level and will be
swamped by the audio signal and tape
hiss. If the total hiss in playback is sub-
stantial, this suggests that you are
recording at too low a level or playing
back at an exaggeratedly loud level.
To reduce electronic hiss would re-
quire redesign and/or use of a noise -
reduction unit such as the Dolby B.
Perhaps some improvement can be
achieved by introducing low noise re-
sistors in the first stage of the playback
amplifier. (2) Consult Ampex about a
suitable method of reducing mechan-
ical noise. Perhaps seating the deck
on a soft pad might help (but be care-
ful not to block any air passage re-
quired beneath the deck in order to
afford ventilation). (3) The heavy bass
response may be due to the particular
microphones you are using, or the
way you use them. The proximity ef-
fect of bass accentuation occurs if you
are too close to the mikes. Perhaps
you don't have the mikes directly fac-
ing you, so that they don't pick up

enough high frequencies. There may
be a fault in your method of con-
necting the mikes to the deck; a long
length of cable when using high im-
pedance microphones will attenuate
treble, causing a bassy effect. There
may be a fault in the input circuit of
your tape deck.

What Bias Frequency?
Q. A question on Tandberg bias-

ing. I understand that bias frequency
should be set to about five times the
highest audio frequency to be repro-
duced. Using a cross -field head, the
Tandberg 3000X and 5000X decks can
reproduce to about 26 kHz, but the
bias is only about 85 KHz. Why wasn't
a higher bias used? Also, won't the FM
multiplex carrier beat with the
bias?-Jeffrey Ahl, Ithaca, N.Y.

A. There is very little in the way of
audio signal above 15 kHz. So, as a
practical matter, Tandberg has proba-
bly found that bias frequency raises
problems of loss of bias current due to
head inductance and winding capaci-
tance. Also, with increasing frequen-
cy, bias assumes the properties of a ra-
dio wave and gets into places where it
isn't wanted. As for the bias beating
with the FM multiplex carrier, this is
taken care of by filtering out the carri-
er.

Demagnetizer Warning
Q. My head demagnetizer carries a

warning that the demagnetizing poles
should not come into contact with the
surface to be demagnetized. Is this
warning solely due to the damage
possible by physical contact or does
touching the surface to be demagne-
tized negate the demagnetization?
Can a head demagnetizer be used to
degauss a color TV?-Ronald Slakie,
Tacoma, Wash.

A. The warning has in mind physi-
cal damage. The usual head de-
magnetizer is too weak for color TV. A

If you have a problem or question on tape recording,
write to Mr. Herman Burstein at AUDIO, 401 North
Broad Street, Philadelphia, Pa. 19108. All letters
are answered. Please enclose a stamped, self-addressed
envelope.

AUDIO  SEPTEMBER, 1976



Is it live, or
is it Memorex?

The amplified voice
of Ella Fitzgerald can shatter

a glass. And anything Ella
can do, Memorex cassette tape

with MRX2 Oxide can do.

If you record your own music,
Memorex can make all

the difference in the world.

MEMOREX Recording Tape.
Is ii live, or is it Memorex?

01976, Memorex Corporation, Santa Clara, California 95052

Check No. 16 on Reader Service Card



Edward Tatnall Canby

Ralph J. Perk, Mayor, on behalf of
the Citizens of Cleveland, invites you
to attend the REDEDICATION CERE-
MONY of the Cleveland Municipal
Organ in the Music Hall....

The Mayor, as it turned out, never
made it to the big show, but I did. I

wanted to hear that organ "live" be-
cause it is one of the few left intact of
those grand E. M. Skinner Romantic -
style organs which once were the
,pride of many an American city, not
to mention such places as the Wan-
amaker department stores in New
York and Philadelphia. Cleveland's
huge instrument, with 150 stops, more
than 10,000 pipes, made its debut in
1922 to an enormous audience. But,

with changing styles, it was gradually
forgotten and for years remained si-
lent and decaying. Now, with the ar-
dent help of Michael Murray, young
Cleveland organist, plus the Kulas
Foundation, the organ has been re-
stored to its authentic sound, and
Murray is Cleveland's official
Municipal Organist.

I had a further motive, as you will
guess. I already knew the sound of
Michael Murray's organ records on
Advent, which have been reviewed in
Audio's pages. Public radio wanted a
tape of Murray's rededication per-
formance; if the sound turned out
OK, there might be an LP record, and
I could be in on both aspects, live and
recorded versions of the very same
performance. Could be instructive.

Municipal Music Hall
So I went out to Cleveland and

loved every minute of it, especially
the Rededication concert itself, which
surprisingly drew almost 4,000 people.
They sat, stood, and lounged in every

available Music Hall space, a happy,
cheering, whistling municipal mob
(the concert was free), who managed
to pry five encores out of Murray.
Heartening! Even for me, whose or-
gan heart, I must whisper carefully,
really belongs to the Baroque organ. I
also thrill to the sound of the Mighty
Wurlitzer when the occasion is right,

like, say, a super hi-fi recording. And
so I went all-out, along with the
crowd, for the remarkable sound ef-
fects of this ultimate Romantic instru-
ment. Even if the thing was enveloped
in a disconcertingly muffled, deadish
hall. More of that later.

The Cleveland organ was built in
1921-22. In those days, at the end of
the Romantic age and pre -electronic
glorification of mechanical ingenuity,
the big pipe organ was still King of In-
struments, the very embodiment of
man's highest skills. Every American
city had its Municipal Organ (and Or-
ganist), and the bigger the burg, the
bigger the organ. Pipes in the thou-
sands, stops in the many hundreds, a
sound to bewilder with its variety and
stun in its potency. On the very hot
September day in 1922 when this or-
gan was dedicated, more than 20,000
Clevelanders turned out-with no air
conditioning-to hear Edwin Arthur
Kraft put his big new machine
through its paces. It was that kind of
an age.

But this was only moments before ra-
dio, the talking film, and then TV. In a
sadly short time, the huge organs
were forgotten and fell slowly into
decay. Who wanted big noises when
little ones could be amplified? Cleve-
land's managed to hold out, barely,
until after the War. But from the 1950s
on, it was dead, silent, and un -
playable. Luckily, the Music Hall re-
mained intact (probably because of
the much larger Public Auditorium in
the same building) and so, unlike the
other organs which were rebuilt or
junked, this one was merely left to rot.
Just in time, it has been saved. If the
precious tin required could now be
gotten for its pipes, which is doubtful,
a new duplicate might cost a half mil-
lion dollars.

Cosmopolitan Comraderie
After New York, that Rededication

was so middle -American that I was
enchanted. No ordinary concert audi-
ence, I guess that most of those
people seldom (if ever) had been to a
concert. Everybody got there early,
and when I arrived, 10 minutes ahead
of time, the place was mobbed, and
such a roar of good-humored conver-
sation you never heard. It's a big city,
Cleveland, but also very much a small

AUDIO  SEPTEMBER, 1976



presents

WAWhole New World of
sa,LSZ.:

Live from the Agora,
Cleveland's famed music club.
Listen to

Billy Cobham,The Brecker Brothers,
Dave Liebman, Dave Brubeck,
Jean Luc -Pont Weather Report,
and other famous jazzmen on your local FM station.
Sponsored by Sansui and brought to you in breathtaking
QS 4 -channel. If you don't have a 4 -channel receiver,
don't worry. Your stereo will sound even better

than before. These full hour shows are part
of a continuing series of authentic modern jazz
broadcasts recorded for your listening pleasure on 24
tracks with special recording techniques.

f Check this list for the time and station in your city.
CITY STATION FREQ. DAY TIME CITY STATION FREQ. DAY TIME

Albany, NY WQBK 103.9 Philadelphia, PA WYSP 94.1 Saturdays 7 PM

Atlanta, GA* Pittsburgh, PA WYDD 104.7 Sundays 11PM

Baton Rouge, LA WFMF 102.5 Wednesdays 10 PM Princeton, NJ WPRB 103.3 Fridays 11PM

Baltimore, MD WKTK 105.7 Mondays 12 MID. Richmond, VA WGOE 1590 AM Sundays 3 PM

Boston, MA* Rochester, NY WCMF 96.5 Mondays 10 PM

Chicago, IL WXFM 105. Thursdays 11PM Sacramento, CA* KZAP 98.5

Cleveland, OH WMMS 100. Sundays 8PM St. Louis, MO*

Dallas, TX KZEW 97.9 Sundays 12 MID. San Bernadino, CA* KOLA 99.9

Dayton, OH WVUD 99.9 Sundays 10 PM San Diego, CA*
Denver, CO KADX 105.1 Saturdays 10 PM San Francisco, CA* KYA 93.3

Detroit, MI* San Jose, CA* KOME 98.5

Erie, PA WMDI 102.3 Wednesdays 9 PM Seattle, WA KYAC 96.5 Mondays 11PM

Fargo, ND KIDA 99.9 Saturdays 11PM Santa Barbara, CA* KTYD 99.9

Fresno, CA* KFIG 101.1 Santa Maria, CA KXFM 99.1 Sundays 6 PM

Houston, TX* Sarasota, FL WQSR 102.5 Tuesdays 11:30 PM

Los Angeles, CA KBCA 105.1 Sundays 7 PM Utica, NY WOUR 96.9 Wednesdays 11PM

Miami, FL KBUS 93.9 Tuesdays 11PM Washington, DC WHFS 102.3 Tuesdays 9 PM

Milwaukee, WI* Wheeling, WV WOMP 100.5 Sundays 12 MID.

New York, NY WRVR 106.7 Saturdays 7 PM Yankton, SD KQHU 104.1 Sundays 11PM

*Consult your local newspaper for time and station.

Sansui is a world renowned manufacturer of Hi -Fi stereo components. If you already
own Sansui, you own some of the finest music reproduction equipment available to-
day. If you don't, go to your nearest franchised Sansui dealer today. He will offer you a
whole new world of mus'.c.

Woodside. New York 11377/(212) 799-5300
Gardena, California 90247 /(213) 532-7670
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town; you'd think everyone knew ev-
erybody else. And such a cross-sec-
tion, from blue jeans to blue blood,
babyhood to old age. (I know of one
segment of tape that won't appear on
the LP. A small child let loose a series
of loud wails right in the quietest
place of all.) We began with The Star
Spangled Banner after a series of ded-
icatory speeches and "please stand
ups, to enthusiastic applause-such
a booster town! Wayne Mack, local
radio announcer, boomed a welcome
through the PA, loud enough to
knock the walls down. "GLAD TO SEE
WE HAVE AN ABSOLUTELY FULL
HOUSE!" (Cheers.) Dignitaries
sounded off on behalf of the Mayor,
and the Kulas Foundation and the
Greater Cleveland Growth Assn.
(more cheers)-"the little city that has
EVERYTHING!" (shouts of joy)-"it
might even be the Greatest City the
World has Ever Seen" (more ap-
plause)-all as nice as applesauce and
nobody minded the rhetoric. Good to
hear that kind of sentiment again. We
can use it.

The shorter, the more agile, is all I can
say in this case.

This was indeed a Show, for the or-
gan itself, however, highly bred, is

definitely a show instrument for the
virtuoso Romantic music which it
projects best, by such 19th century
masters as Cesar Franck, Widor,
Vierne, Karg-Elart, Guilmant, and
Murray's own teacher, the famed late
Marcel Dupre. I liked this carnival
atmosphere because it clearly put
aside the too -familiar tradition that
organ music means church. Church
-yes, often enough. But that does
not necessarily mean stuffiness, our
common mistake. This reviving tra-
dition of the Municipal Organ, you
see, has much of the impact of that
unchurchlike organ, the Mighty Wur-
litzer, but at the same time it stems
from an impeccably "classical" tradi-
tion going back a century, mostly in
France, where the famous Cavaillé-
Coll originated the Romantic type of
organ in the 1830s, an enlarged instru-
ment to parallel and equal the sonic
virtuosity of the new Romantic sym-

Then -darkness, a sudden spot-
light, and the curtains rolled back to
disclose the Great Console at the
back of the stage, blindingly lit. Mi-
chael Murray, who is a bit over five
feet tall, appeared dramatically in a
white coat and black pants, followed
by more spots as he climbed aboard.
You could see his feet under the or-
gan bench, which was good-such
agility! That had the audience fascina-
ted, as did the great arrays of knobs,
sliders, and pushbuttons on every
side, as well as the five big, white key-
boards. Fortunately for Murray, the
pedals of Skinner organs are laid out
in a concave arc so that the end pedals
aren't beyond the reach of short legs.

phony orchestra. Bigness-of course,
the theme of the 19th century! And
inventive ingenuity. A new device
called the Barker lever, for instance,
made it possible to add stop on stop,
simultaneously played from the or-
ganist's keyboard, without increasing
the mechanical force needed at the
keys, the touch. As the power of
sound increased, the vital wind sup-
ply was built up too, so that the
demands of thousands of pipes could
be met at the finger's tips. All this,
though, was before the age of elec-
tricity. The entire development of the
Romantic organ was mechanical-and
don't think that didn't apply to the
wind supply.

Mechanical Monster
Today, we have electric air pumps.

But that imaginative picture that many
musicians still cherish of mystical old
César Franck playing alone, high up in
his Paris organ console, hour after
hour, improvising great paeans to the
Lord, is fine and dandy if you under-
stand that it took five sweating men
below, working bellows by hand and
by leg, to produce those hours of
heavenly sound. That was in the Nine-
ties; the last French organ to convert
the air supply to electricity was in Paris
as late as the mid -Twenties. Electricity,
electro -pneumatic action, the all -
electric console, these refinements in
truth came after the definitive high
point of Romantic organ building,
though electricity did bring a final
ease and versatility to a type of organ
which would and did get along with-
out it.

In fact, the Mighty Wurlitzer was
the end -result and all-out extreme
product in respect to electrical con-
trol; but that's another story. The pure
traditional Romantic organ is all pipes,
or nearly, and all wind. The Wurlitzers
(thanks to electricity) went in for ev-
ery imaginable and outlandish sound
effect that could be operated from a
keyboard, including drums, cymbals,
chimes, piano, and Heaven alone
knows what other delectable items.
Classical organists do not approve;
Wurlitzer fans definitely do, including
myself.

Ancient PA
I must say, there was at least a hint

of television showbiz in all this, what
with the glad-handing introductions
and Michael Murray's own informal
remarks through a stage mike and a
monster PA system, two huge early
Voice of the Theater speakers halfway
up each side of the proscenium arch.
But again, why not? Let two eras meet,
a nostalgia show and a bit of the tube,
all in one package. Which proves that
organ music can be Fun, a message
that is a very important one if we are
to restore others of those now -silent
monsters.

Murray made one interesting mis-
take, from the audio viewpoint. He in-
troduced the piece de resistance (ap-
plause), the Bach Toccata and Fugue
in D minor, and forgot to turn off his
stage mike. Such a caterwauling of
sound, and Murray, stage -rear out of
the speaker's range, didn't hear a
thing. The right hand speaker was
straight in front of me, maybe 40 feet
away, and the most hideous squawks
of overload blasted forth from that
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TDK SA. WE DEFY
ANYONE TO MATCH

OUR VITAL STATISTICS.

Manufacturer Brand

MAGAZINE A MAGAZINE B

S/N
Ratio

Weighted in dB

Output
@

3% THD

S/N in dB
(re: 3%
THD)

THD
at O dB

(%)

TDK SA 66.5 +4.2 66.0 0.9

AMPEX 20:20+ 56.4 +1.9 - -
FUJI FX 60.0 +2.3 - -
MAXELL UD - - 58.5 1.1

MAXELL UDXL 62.5 +2.7 - -
NAKAMICHI EX 60.0 +2.3 55.0 1.1

SCOTCH CHROME - - 64.0 1.3

SCOTCH CLASSIC 62.5 +2.0 - -
SONY FERRICHROME 64.0 +2.1 64.0 1.8

Decks used for tests: Magazine A -Pioneer CT -F919 (cross-checked on DUAL 901, TEAC 450); Magazine B-NAKAMICHI 1000.

Two leading hi-fi magazines working independently tested a wide
variety of cassettes. In both tests, TDK SA clearly outperformed the other
premium priced cassettes.

The statistics speak for themselves. TDK SA provides a greater S/N
ratio (66.5 dB weighted and 66.0 dB @ 3% THD) , greater output sensitivity
(+4.2 dB @ 3% THD) , and less distortion (THD 0.9%) than these tapes.

When you convert these statistics into sound, TDK SA allows you to
play back more of the original signal with less distortion and noise.

Put these facts and figures together and TDK SA adds up to the State
of the Art because it provides greater dynamic range. This means cleaner,
clearer, crisper recordings, plain and simple.
Sound for sound, there isn't a cassette that can
match its vital statistics.

Statistics may be the gospel of the audio-
phile, but the ultimate judge is your own ear.
Record a piece of music with the tape you're
using now. Then record that same music at
the same levels using TDK SA. You'll hear why
TDK SA defies anyone to match its sound.

Or its vital statistics.
TDK Electronics Corp., 755 Eastgate

Boulevard, Garden City, New York 11530.
Also available in Canada.

4TDK®
Wait till you hear

what you've been missing.Check No. 31 on Reader Service Card
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unlovely source, completely drown-
ing out the organ. My fingers were in
my ears in a moment, and if the noise
had continued, I would have walked
straight out-I cannot endure loud
distortion. But a chorus of uninhibited
shouts broke in at the end-"TURN
OFF THE MIKE! CUT THE PA!" Mur-
ray heard and did the deed. I'm won-
dering whether that PA system also
dates from Nostalgia Days. In any
case, it is from the time when PA was
accomplished via a few large and loud
speakers, up -front, instead of the dis-
tributed sources and natural low lev-
els we use in the best newer installa-
tions, today.

Muffled Music
Muffled? Deadish? Yes, and thereby

hangs an interesting tale. As one
slightly waspish lady music critic
wrote the next day, "Soupy, mushy,
and muffled! Oh, that organ!" Tech-
nically, she had something. I heard it
too. The big organ just did not project
its full power and color into the Music
Hall. The sound was surprisingly dead,
as we heard it. But the reason for this
is part and parcel of the very era in
which the organ was built, along with
the Hall itself.

First, as was the style, the Public Au-
ditorium and Music Hall was one big

building of marble, the two halls shar-
ing a doublet stage in the middle, the
Music Hall in the small end, and the
much vaster Auditorium the other
end. Separating the two halls are fire
curtains which can be rolled back to
expose both to the in-between stage.
The organ had to be mounted on one
side, above the big stage area, so that
it could be used to play into either
hall. Thus, no fancy frontal towers and
pinnacles of pipes, and an indirect,
90 -degree sound entangled in too
many curtains and fly spaces. On the
stage itself, the sound is gorgeous.
Out in the Music Hall, most especially
on the floor, it is underpowered and
muffled.

But there is something else. The au-
thorities assured me that the acoustics
would soon be improved; the hall, it
seems, boasts a large installation of
what was the latest miracle of the
1920s, soundproofing, carefully dis-
guised to look like stone, though it
sure isn't. This material will not be re-
placed by more suitable reflective sur-
faces, to bring out the natural liveness
of a well -shaped hall. Ahh-but
should it be?

A neat question! For you must un-
derstand that this deadened hall
sound is just as authentic to its own
time, 1922, as is the organ itself. Dead

If that expensive cassette deck
you wanted is so good,

why aren't its specs better
than the lowest priced JVC?

111 Ska,

S

f0 -1V10 S1l1110 IIIi fA(: JVC

A high price doesn't necessarily mean
better performance.

JVC's least expensive front -loading
cassette deck, the new CD -1920, proves
this conclusively with performance
specs that equal (and surpass) many
manufacturers' higher priced models.

It also has something
you won't find on other
makes with more expen-
sive price tags. Five LED
peak level indicators that

help you eliminate under -recording and
tape saturation. Also includes: built-in
automatic noise reduction (ANRS),
3 -step bias and equalization switches
and automatic tape -end stop.

Listen to the CD -1920 at your JVC
dealer. (Call toll -free 800-221-7502 for

his name.) You'll come to
one conclusion. With the
CD -1920 you can compro-
mise on price without com-
promising on performance.

sonics were a great new discovery. At
last, the blur and confusion that had
hampered us for centuries in public
halls and churches could be elimi-
nated. Now, we had crystal clarity,
both for music and for voices! You
could hear every last detail. All the
new churches and auditoriums of that
day got the modern sound treatment,
though it was always disguised as
stone or wood work.

"Stone" Soundproofing
Well, the fake -stone soundproofing

is architecturally authentic. And we in
audio know that, in truth, the pre-
ferred sonics of many early electrical
recordings now seem to us remark-
ably dead. It was the style-remember
Toscanini's famed studio 8H at NBC?
As nearly an anechoic chamber as any
large studio has ever been and abso-
lutely lethal for music! However, in
1937, they didn't think so. They even
contrived to make Carnegie Hall and
Symphony Hall in Boston sound much
deader than on our present record-
ings in the same places.

On the other hand, the Cleveland
organ itself is the culmination of a
great school of organ building, the
late American arm of a European tra-
dition which took for granted the
acoustic delay systems of the old-
world cathedrals and buildings. The
organs themselves and the music
composed for them assumed a large
reverberation as normal.

From this viewpoint, you see, the
1922 Cleveland soundproofing was a
momentary aberration from traditions
that go back centuries. Therefore-go
ahead and rip out the stuff, so that the
sonic truth may be heard! After all, in
architecture it's looks that count, not
sound. (Now, I suppose, the stone-
work will be reflective plastic.)

P.S. I got to hear the stereo tape of
that concert the very next day. Su-
perb! Astonishingly, there was all that
vast sonic power and the spacious re-
verberation which was missing in the
live performance. How come?

Recording versatility! The stereo
mikes were placed up on the stage
opposite the sidewise organ. Within
that stage area, plenty big in itself,
there is a remarkably fine reverb. And
all the sonic power the organ can pro-
duce was picked up.

So, fittingly enough, it was the
recorded sound of the organ which in
the end gave me a true idea of what
E. M. Skinner's fine instrument could
do. How's that for a commentary on
our art? Keep an eye and an ear out
for the record, maybe some time next
year. Q

APPROXIMATE RETAIL VALUE OF CO -1920 Is $250.

JVC America, Inc., 58-75 Queens Midtown Expressway, Maspeth. N.Y. 11378 (212) 476-8300

Check No. 11 on Reader Service Card
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This is a pair of Bose Model 301
Direct/Reflectingp bookshelf
speakers with their grilles removed.

What's odd about them might
not be immediately obvious, but
it's very significant. Unlike most
pairs of speakers, they're not
identical. Instead, the left-hand
speaker is a mirror image of the
right-hand speaker.

Bose goes to the extra trouble
and expense of making the two
speakers of the pair you buy differ-
ent to provide the proper propor-
tion of reflected and direct sound
at high frequencies, a feature
unique among bookshelf speakers.

To accomplish this, each
speaker is of an "asymmetrical"

Direct Sound

Reflected Sound

design. As a result, a pair of Model
301s has woofers pointing straight
ahead and tweeters angled out-
ward. A large proportion of the
high frequency energy is reflected
off the side walls and then into the
center of the listening room, rather
than being aimed directly at the
listener. As in a live performance,
the listener is surrounded with a
balance of reflected and direct
sound. This is the same principle
used in the Bose 501 and in the
legendary Bose 901R' Direct/
Reflecting speaker system. The
result is extraordinarily open,
natural, and spacious sound.

In addition, the Model 301 Dual
Frequency Crossover' network
causes the woofer and tweeter to
operate simultaneously for more
than an octave, providing excep-
tionally smooth midrange response
and an open spatial quality.

With the unique Direct Energy
Control, the Model 301 provides
excellent performance in a wide
variety of rooms, including small
apartments and dormitory rooms.
And it is truly small enough to fit
in a bookshelf.

These features make the
Model 301 an unusual speaker
with unusually fine performance.
Its suggested retail price- less
than $100 per speaker- makes it
an extraordinary value.

You already know the Model
301 looks different from other
bookshelf speakers. Now visit a
Bose dealer and hear
how different
it sounds.

The Mountain
Framingham, Mass. 01701

Patents issued and pending.
For a full -color brochure on the Model 301, write:
Bose, Dept. AU9, The Mountain. Framingham,
Mass. 01701.



Stylus Velocity and
Making Records
Dear Sir:

I read your June, 1976 issue of Au-
dio and would like to clarify the ques-
tion and answer sequence in "Audio -
clinic" referring to measurement
specifications for phono cartridges
and to add some data to Mr. Cous-
ino's article, "Making Records."

Inasmuch as "stylus velocity" as a
concept applies equally well to either
a cutting stylus or a playback stylus, I

would like to refer to a system of stan-
dards in daily use by the disc -cutting
profession in the U.S. In the early days
of long playing microgroove record-
ing for home consumption, RCA Vic-
tor developed a set of record -repro-
duce frequency response equaliza-
tion curves known simply as "new

14 orthophonic" recording character-
istics. There was, and still is, in the
recording mode bass cut and treble
boost, with a matching bass boost and
treble cut in the reproduce mode.

Since how much bass cut and treble
boost had to be specified against a
known reference point, 1000 cycles
per second was chosen (1 kHz in
modern "audio -ese"). Just why 1 kHz
was selected is not too important
here; the importance lies in the fact
that a standard reference frequency
was selected and is still adhered to.

RCA Victor recorded, pressed, and
distributed a 10 -inch "new ortho-

phonic" frequency test record which
was designed to assist users in adjust-
ing phonograph record reproducers
to the proper response for playing the
"New Orthophonic" records. The
records commercially released using
this scheme of equalization were a big
success, and soon other record com-
panies were interested in adopting
this scheme. In fact, it was so success-
ful that the whole concept was adopt-
ed by the recording industry and is
now the famous "RIAA curve."

In 1964, the NAB (National Associ-
ation of Broadcasters) issued its NAB
Test Record, which was the same as
the RCA disc with a few important ad-
ditions, some of which follow.

First, and most important of all the
new features, is the statement that the
1 kHz, 0 VU reference level tone is lat-
eral modulation  (we're now in the
stereo era of 1964) and generates a
peak stylus velocity of 7 cm/sec.

Other additions and changes from
the original RCA disc have to do with
cutting in the stereo mode: Left chan-
nel only (channel "A" or "1"), right
channel only (channel "B" or "2"),
both channels together in phase (lat-
eral modulation or mono), and both
channels together with 180° phase re-
versal (vertical modulation, first used
in cylinder phonograph records).

Another feature of this disc is that
the overall recorded level is 2 dB
higher than the RCA disc, due primar-

ily to improvements in cutterhead
technology.

Now, let's return to the first of the
new features of the NAB test
record-the business about the 7
cm/sec. peak velocity, lateral modu-
lation. An interesting sidelight of this
discussion is that there is no mention
of any kind of stylus velocity any-
where on either the record jacket or
label of the RCA disc. The 0 dB, 1 kHz
level is 2 dB lower than the NAB stan-
dard and is 5.5 cm/sec. peak velocity
and is, of course, pure lateral modu-
lation, having been cut with a mono
cutterhead.

Now, let's look closely at the words
and symbols contained in the expres-
sion "7 cm/sec. peak velocity, lateral
modulation," and analyze the parts of
that expression bit -by -bit.

In dealing with the sine wave tests,
which both records contain, two
terms normally come to mind-
"peak" and "rms" (root mean
square). The term "peak" or highest
has to be self-explanatory, but not all
readers know how to calculate rms
values. Rms is the product of peak val-
ue x 0.707, which when dealing with
the 7 cm/sec. peak velocity, lateral
modulation, comes out to be 4.949
cm/sec. rms velocity, lateral modula-
tion. This figure is commonly round-
ed off to 5.0 in most literature.

Lateral modulation is mono modu-
lation, parallel to the surface of the

NAB 7.0 CM/SEC PEAK VELOCITY STANDARD
"0" REFERENCE LEVEL

4.949 PEAK
= 3.49894300 RMS

7.0 PEAK =4.949 RMS

90°

RCA 5.5 CM/SEC PEAK VELOCITY STANDARD
"0" REFERENCE LEVEL

3.8885 PEAK
= 3.49894300 RMS = 2.7491695 RMS

5.5 PEAK = 3.8885 RMS

90°

3.8885 PEAK
= 2.7491695 RMS

AUDIO  SEPTEMBER, 1976



15

This is no way to nail down
a hi-fi bargain.

Some stores think that one of their cost -cutters in assembling a "bargain"
stereo system is to install a run-of-the-mill, inexpensive cartridge. After all,
who's going to notice a tiny cartridge when it's surrounded by powerful
speakers and a dynamite turntable? Unfortunately,some shoppers are reluc-
tant to insist on a better cartridge when buying one of these package spe-
cials. But you are made of sterner stuff! And if you insist on a Shure cartridge,
"better" doesn't have to mean more expensive. Time and time again, con-
sumer magazines have rated Shure cartridges the best in their price category.
As the source of sound for the entire system, that tiny Shure cartridge and
its critical stylus determine what you'll ultimately hear. And as bargains go,
that's the best tip you'll hear today-or any day!

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204
In Canada: A. C. Simmonds & Sons Limited PA

Manufacturers of high fidelity components, microphones, sound systems and related circuitry.
Check No. 27 on Reader Service Card



record and, as such, indicates that
both channels of the cutterhead are
driven equally in all respects. Seen in
this light, it follows that mono is a spe-
cial case, with both channels doing
the same thing at the same time. An-
other special case of stereo is the situ-
ation when one channel does nothing
at all, and the other channel is driven.
In the case of the NAB test record, the
remaining channel is driven at 0 refer-
ence level at 1 kHz. Due to the basic
design of stereo cutters and playback
cartridges, wherein the two planes of
modulation, as well as the two groove
walls are at right angles (90°) to each
other, it then becomes possible to
solve an isosceles right triangle (shades
of high-school Geometry I1) for either
leg, with the hypotenuse equal to 5.0
cm/sec. rms (or 4.949 to be more ac-
curate). Using 4.949, the value equals
3.49894300 cm/sec. rms, usually
rounded off to 3.5 cm/sec. rms. This
value represents the rms velocity for
each channel. If a person chooses to
compute the per -channel velocity us-
ing an already rounded -off hypote-
nuse value (rms lateral modulation) of
5.0, instead of the more accurate
4.949, the per -channel velocity is

3.535. At this point, some of the
16 numbers alluded to in the original

question in "Audioclinic" begin to
look somewhat familiar. In order to
more clearly illustrate the values, both
rms and peak, there is included here a
set of isosceles right triangles, one with
RCA values and the other with the
NAB values. In today's mastering, the
NAB 7 cm/sec. peak velocity, lateral
modulation, is the most widely used.

I think one can see from this dis-
cussion that a few standards need to
be clearly recognized, stated, and ad-
hered to by phono cartridge manu-
facturers, printers and proofreaders of
phono cartridge advertising literature,
phono cartridge reviewers, testing fa-
cilities, technical writers, and all other
of us who influence the thinking and
reasoning of the many readers who
are searching for a little bit of the
truth. I hope that the cartridge "num-
bers game" of velocity vs. output may
now be a bit easier to work with when
comparing differing devices.

I would also like to comment on a
portion of the article "Making
Records" by Ralph Cousino of Capitol
Records, appearing under the sub-
head "Master Disc." I'm sure he
knows the facts, probably better than
I, but the wording can lead the reader
astray. Quoting R.C. now,-

"Because it will adhere to the
lacquer surface, silver is used as

the first agent. On top of the sil-
ver goes a thin coating of nickel,
deposited by dipping the silver -
coated disc into a nickel solu-
tion."
While it is necessary that the silver

adhere to the lacquer surface, so
would peanut butter or motor oil. The
primary reason for the silver to be
there is to make the lacquer's surface
electrically conductive. Without the
silver, the nitrocellulose, of which the
lacquer is made, would present an in-
sulator in the latter steps in the elec-
troplating.

After being sprayed with the silver
solution and being made very con-
ductive, "the lacquer is dipped"-to
use R.C.'s wording-"into a nickel-
sulphamate solution." The inference
to be drawn here is that somehow
some of these little "nickels" in the
solution walk over and hop onto the
silver coating on the lacquer. It just
ain't so! The silver becomes uniformly
covered with metallic nickel by means
of an electroplating process wherein a
low, carefully controlled d.c. voltage
of opposite polarity is applied to the
nickel metal chips present in either
cloth or plastic bags a few inches
away.

The resulting flow of electrons (am-
perage) through the nickel -sulpha -
mate electrolyte causes nickel ions to
migrate and deposit onto the silver
surface of the lacquer. The amperage
is closely controlled to minimize the
heat buildup at the surface of the lac-
quer. The first stage of plating is ex-
tremely important as too much cur-
rent, which generates too much heat,
can cause all kinds of failures on the
lacquer master original. Ticks, pops,
groove echo or "ghosting," loss of
high frequencies, and total destruc-
tion of the lacquer coating on the
master are all possibilities caused, at
least partially, by inattention or care-
lessness in the preplating sequences.
Because it is such a critical stage in
production of the final product, I feel
it should not be glossed over too
lightly.

Stan Ricker
Chief Engineer,
Disc Mastering,

JVC Cutting Center,
Los Angeles, Calif.

Cheap Shot
Dear Sir:

On your comment to M.J. Martis,
say "cheap shot." He was only point-
ing out that he does not agree with
your reviews, which did not need an
explanation of his intelligence, but it
does show yours.

I am in complete agreement with
this gentleman that artistic style is

being oppressed in the record indus-
try, and the "dollar" determines the
artists and the critics. As far as I'm
concerned you are all commercial
whores.

Gary Lahmers
New Philadelphia, O.

Critical Purpose
Dear Sir:

Mr. Martis, you must be reminded
that a critic's job is to write down his
opinion on how he views a particular
record. Certainly his critique of a par-
ticular album is not going to condemn
it to eternal damnation, nor is it going
to boost it to superstardom. He is
merely there to give you his opinion,
and whether or not you use that opin-
ion to your advantage is up to you.
don't agree with the critics all the time
and I don't like the top 40 ideals ei-
ther, but I'm not cutting off my sub-
scription to Audio Magazine over so
trivial a complaint.

I personally do not feel that Audio
limits itself to top 40 records. It covers
a wide variety of areas and does it
well. One thing that amazes me is that
after reading only one issue, you au-
tomatically know that the critics are all
writers with delusions of grandeur,
that the editor is afraid of his readers
and certain letters, and that Audio is
the most narrow-minded magazine
published.

I think your letter was totally un-
called for, and I am tired of people
complaining about critics doing their
jobs. They have a purpose and you
don't have to listen to them if you
don't want to.

Richard Colvin
Bethel Park, Pa.

Mike Update
Dear Sir:

The article, "Build A Binaural Mike
Set", in the May 1976 issue contains
two technical errors. First, the input
attenuator in Fig. 3 is a 40 dB pad, not
20 as the article states. The 10 K resis-
tor should be replaced with a 1 K
(1000 Ohms) to produce a 20 dB pad.

Also, it is conceivable that some
users may have trouble due to the -9
V d.c. output of the unpadded mi-
crophones, possibly reverse biasing
the input capacitor of their recorders.
A series capacitor eliminates this
problem and can be used also to roll -
off the low end as the author suggests.
My diagram below shows the 20 dB at-
tenuator with a 50 Hz roll -off
achieved by adding a 3 piF/15-V ca -
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This is an oscilloscope picture
of amplifier output showing

perfect reproduction of
a complex musical passage.

This is a picture of amplifier
output for the same sound output

level. It shows severe
transient response distortion.

This is the same amplifier.
The only difference

is the BIC VENTURÍ speaker.
That's a fact! The speaker you use with an amplifier
will significantly affect the performance of the ampli-
fier. Amplifiers can be driven into severe distortion
by heavy symphonic passages or the electronic in-
strumentation of "rock" music, in many instances
with the volume control setting turned up only half-
way! The flat-topped picture shown above is known
as amplifier "clipping", and it results in highly dis-
torted sound similar to speaker "break-up".

Clipping occurs when the power required to drive
a loudspeaker leaves insufficient reserve in the am-
plifier to handle musical peaks that can be as high as
200 times the average program level!

The combination of exceptional sensitivity and high
power handling capability of BIC
VENTURI speaker systems can how-
ever, make an amplifier behave as if
it has power output many times its
actual rating. The result is
clearly superior perfor-
mance. So, whether you

Canadian inquiries to
C.W. Pointon. Ontario.
RI-C. RTC VENTURI and

RICONEX are trademarks of
British Industries Compan .

Division of Avnet. Inc.

want to get the most out of low and medium power
amplifiers, or to make the most of high power ampli-
fiers that can provide very wide musical dynamic
range... BIC VENTURI is the logical choice.

But, this is just one of the critically important ad-
vantages of using BIC VENTURI speakers. In addi-
tion, there's our patented "VENTURI" principle which
insures clean, extended bass response; and the
patented BICONEXTMI wide dispersion mid/ treble
range transducer which permits less critical
speaker positioning and room placement. Also the
exclusive Dynamic Tonal Balance Compensation cir-
cuit which overcomes human hearing deficiencies, so
that whether you play music loud or soft, you hear

all the music equally well.
Get the complete story.
Write to BIC VENTURI,West-
bury, N.Y. 11590 for a free
copy of our 20-page"Consum-
er's Guide to Loudspeaker
Performance".

TMBIC VENTURISPEAKER SYSTEMS

000

1151
BIC VENTURI

RIM
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INTRODUCING
ONE MORE

GREAT REASON
TO OWN

SENNHEISER
HEADPHONES:

UNDER $3O.
Our new HD -400's incor-

porate everything that's made
Sennheiser the premier head-
phones in the ears of discrim-
inating audiophiles:

Wide response. Unusual
smoothness. Superior tran-
sient ability. And extremely light-
weight, rugged construction.

They sound so good,
they've been compared with
the finest loudspeakers.
And deliver such a vastly
improved sound from most
amplifiers and receivers that
people are actually buying
Sennheiser headphones
instead of trading up to a
more expensive system.

18 It's entirely practical, too.
Because their unique

Open -Aire' design lets you
enjoy your music with more
comfort and less listener
fatigue than any other style of
headphone... in fact, it's easy
to forget you've got them on.

Your dealer has the new
Model HD -400 now. But don't
confuse it with imitations or
'look-alikes'

They may have our great
sounding new price tag, but
not our great Sennheiser sound.

z f zSENNHEISER
10 West 37th Street, New York 10018 (212) 239-0190
Manufacturing Plant: Bissendorf. Hannover. West Germany

pacitor. Delete the capacitor if the
roll -off is not desired. The pad will re-
duce the d.c. level in that case.

Alan Feierstein
New York, N.Y.

Critic's Reply
Dear Sir:

Please don't change your music
critics. I usually find myself in total
agreement with their reviews.

Perhaps Mr. Martis should consider
why young musicians imitate their
heroes so often. Almost any Junior
High School musician can, given the
resources, duplicate their music, even
the aura of Crosby, Stills and Nash. As
for the top forty ideals, this person is
obviously on the outside looking in.

But he's right in the fact that it takes
a lot to be a "superstar"; like perfect
teeth, symmetrical ears, or conversely,

a readily identifiable costume or 9,000
watts of twelve -bar, three -chord
change, heavy metal garbage.

John B. Hamblin
Quartz Hill, Cal.

Burwen System
Dear Sir:

Richard S. Burwen's system (April)
has got to be the most fantastic home
sound system I've yet seen. Just read-
ing and looking at the article seemed
to make my system cringe out of em-
barrassment-and for some un-
explainable reason it just doesn't
sound the same anymore.

Just out of curiousity, what is the to-
tal dollar value of the whole "thing?"
This wasn't mentioned in the article.

C. Engebretsen
Port Reading, N.J.

Editor's Comment: We're sorry that
your system doesn't sound the same
anymore, and we don't think it's pos-
sible to put an accurate dollar value
on the Burwen system-let's just say
it's expensive.

Circuit Revision
Dear Sir:

Several readers have called atten-
tion to an error in my dynamic noise
filter circuit revision (Dear Editor,
Sept. 1975). The 470 Ohm and 3.9 K re-
sistors at the output of 4A ill Fig. 6
were omitted. These provide the
stated closed -loop gain of 2.7 in 4A;
without them it will oscillate. The cor-
rected circuit is shown below.

Some had trouble selecting the
FET's required for the circuit of Fig. 8
in the original article. For new con-
struction I recommend an inherently
matched dual FET, National Semi-

conductor type 1410, which should be
available at distributors in July at un-
der $2.00 each. Using my samples of
this new FET, I have found the follow-
ing value changes desirable in the cir-
cuit of Fig. 8: R4 = 20 K, R5 = 4.7 K, Cl
=.047 µF and C2=.015 µF.

This filter is under consideration for
marketing as a single -channel kit. It
effectively boosts the S/N of acoustic
records, 78s and tapes by at least 8 dB.
I shall be glad to send complete litera-
ture, when available, to anyone inter-
ested.

Maxwell G. Strange
11710 Wayneridge Ct.

Fulton, Md. 20759
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PART TWO:
THE END OF THE DOUBLE STANDARD.

In the frequency range where you find most music, our least expensive
speaker offers virtually the same flat frequency response

and freedom from distortion as our most expensive speaker.
Until recently, you could

consider the selection of
speakers an act of faith.

Because of the lack of in-
dustry standards and the
resulting confusion in the mar-
ketplace, the speaker buyer
had to depend almost totally
on personal taste and subjec-
tive evaluation.

But no longer.
At Yamaha, before we de-

signed a new line of speakers
that would equal the revo-
lutionary standard of our elec-
tronic components, we first
defined our goal:

High accuracy across the
musical spectrum. One of the
few objective criteria for rat-
ing speaker performance.

Then we proceeded to make
all Yamaha speakers to a sin-
gle revolutionary standard of
accuracy:

A frequency response curve
that varies by no more than
±3dB from 100 Hz to 15,000 Hz.
With typically no more than
1% harmonic distortion.

But since the frequency
range of all our speakers ex-
tends well below 60 Hz to
beyond 15,000 Hz, why do we
even bother mentioning this
figure?

Because, with the exception
of the very deepest rumblings
of a pipe organ, all music is
produced within this range.
In fact, few if any commer-
cially available stereo press-
ings have frequencies below
100 Hz and above 15,000 Hz.

Yamaha's success in achiev-
ing a single standard of accu-
racy in all our speakers is
confirmed in the chart above.

Unlike the frequency re-
sponse curves of other speaker
manufacturers which indicate
unnatural booming in the bass,
added sparkle in the treble,
and extreme loudness level
variations of as much as 10 dB,
Yamaha's frequency response
curves show a relatively
straight line, which indicates
uncolored, natural sound.
Yamaha's musical heritage.

Yet, in spite of Yamaha's
objectivity in design, the per-
ception of sound remains
subjective.

That's why Yamaha speak-
ers aren't designed to meet
objective standards alone, but
to meet a higher standard: the
ears of the people who make
Yamaha's world-famous musi-
cal instruments.

C :C::CC::::M:::":=:::.,T,t.,....':C
ove 'um. emealser. 'l11=~=...= ===:::111~1~=1..

ONS -1000
CC=:::a=:I~NM 11/11 CC=:::7 :7'=:::====::::=MI

:'.:CO=C::::C~i=C:::: CICC::::C---- C=C::::C~.:CCO 1,~1~1=1.1.. 11...C==::CCCC==....
MaM MIM:::0=_C=_::::immicim_CO=C::::CC=C::::OC=::::CC~11M.1.. MIMI ~11111E.. I

20 Hz 100 Hz 15 kHz 20 kHz
While many manufacturers offer accurate reproduction only in their top -end sp .akers.
Yamaha brings you an extremely high degree of accuracy in all models throughout the line.
The above curves, comparing the NS -1000 with the NS -2, were recorded under the following co ditions:1. Equipment aced- Bruell & Kjaer IB&KI 4133 microphone, 1022 oscillator. 2113 spectrometer, nd 2305recorder. 2. Input -A "pink" noise source was used with an input level of 3 watta (significantly higher.more rigorous, and more closely corresponding to actual home listening levels than the commonly used
industry standard of 1 watt). 3. Meaeamment - Each loudspeaker was placed in a "free field' loll thefloor and no closer than 5 feet to any wall boundary in an average size listening rooms. A multiplicity ofcurves were taken at various points in the listening room and averaged, to produce the tote/energy
curves pictured.

Since 1887, Yamaha has been
making some of the finest mu-
sical instruments in the world.
Pianos, organs, woodwinds,
guitars, and brass.

With our musical instru-
ments, we've defined the
standard in the production of
fine sound. And now, with our
entire line of speakers and
electronic components, we've
utilized not only our studio en-
gineers, but also our musical
instrument designers to de-
fine the standard of music
reproduction.

It's called Natural Sound.
And it's totally unique to
Yamaha.
Five different speakers,
built to one standard.

Yamaha offers five different
speaker models, ranging in
price from $1,350 a pair down to
$200 a pair.

At the top, the revolution-
ary beryllium dome NS -1000
Series, offering the ultimate in
state-of-the-art performance.
Following the NS -1000 are our

suspension for midrange and
tweeter domes to provide
smooth response. Acoustic
equalizers on tweeters to flat-
ten frequency response and
enhance dispersion. Diago-
nally edge -wound voice coils
for greater diaphragm control
and increased transient re-
sponse. Plus thick felt lining
inside the cabinetry to isolate
rear sound waves for distor-
tion -free bass response.

But regardless of how much
you pay, every Yamaha
speaker is built to the same
essential construction criteria
and tonal accuracy.

Proven acoustic suspension
design. Dome drivers for bet-
ter high frequency dispersion.
Carefully matched crossover
networks. And heavily rein-
forced, extremely rigid en-
closures.
The End of the
Double Standard.

The single standard of per-
formance found throughout
the entire line of Yamaha
speakers is a demonstration of
product integrity that no other
manufacturer can claim.

But in the final analysis,
only your ears can be the
judge.

That's why we invite you to
visit your Yamaha audio dealer
soon. His knowledgeable sales-
men and extensive demonstra-
tion facilities can save you
time and trouble in selecting
the speaker that's right for
your budget. And right for
your ears.

other three-way types: the
NS -690, NS -670, and NS -3. Our
least expensive, but still highly
accurate, is the two-way NS -2.

Since each is built to the
same high quality standard,
you're probably wondering
what those extra dollars are
buying.

It's very simple.
To satisfy the most demand-

ing audiophiles, those extra
dollars buy extended response
at the frequency extremes.
Higher sound levels with equal
or lower distortion. More
power handling capacity. More
tone controls to contour the
tonal balance of the speakers
with the characteristics of the
room.

More specifically, on our
model NS -670 and above,
Yamaha offers die-cast speaker
frame baskets to eliminate po-
tential resonance. Luxurious
wood enclosures (even rare
ebony wood!). Tangential -edge

*YAMAHA
International Corp., P.O. Box 6600, Buena Park, Calif. 90620

Check No. 32 on Reader Service Card
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The 1976 Consumer Electronic

Show in Chicago was held a bit later
than usual...June 13 to 16...and as a
consequence we suffered from the in-
famous Chicago summer weather,
with temperatures over 90° F. and aw-
ful, energy -sapping humidity. Com-
pounding this misery were the diffi-
cult logistics of covering this show.
Oh yes, the official headquarters
for the CES still is the cavernous
McCormick Place, which more than
ever reminds me of a misplaced hang-
ar for B-52 bombers. All of the big
guns in the industry were there
...Pioneer, Kenwood, Sansui, Pan-
asonic/Technics, Superscope/
Sony/Marantz, and a host of bare-
ly lesser lights. But, as usual, the ca-
cophony in McCormick Place pre-
cluded any meaningful audio demon -

20 strations, so myriad
hotel demonstration suites scattered
all over town. Even with a stout con-
stitution and plenty of taxi money, it is
well nigh impossible to cover all of
the suites, thus I freely acknowledge
the assistance of several trustworthy
surrogates in compiling this report.

What might be called the "hit" of
the show was the Elcaset, the new
large format cassette system, which I
previewed in the July issue of Audio.
Teac showed a prototype Elcaset
recorder, but gave few indications of
price or date of production. Technics
displayed a very elaborate Elcaset
unit, obviously a "high end" model,
but here again had little informa-
tion on price or on production.
Sony/Superscope seems to have really
jumped on the Elcaset bandwagon.
They were showing two front -loading
Elcaset recorders. Model EL -7 is the
top of the line unit, priced at "under
$900," and the EL -5 model is priced at
$630. Both are slated for introduction
into the U.S. market in September of
this year. Both models feature sole-
noid -operated logic control mode
change systems and Dolby -B noise re-
duction, including an FM Dolby posi-
tion. The EL -7 has a three -motor,
closed -loop, dual -capstan tape drive
system, with three ferrite heads for
"off tape" monitoring. The EL -5 is a

single -motor system, with two ferrite
heads (which I personally feel is a mis-
take, since one of the advantages of
the Elcaset system is the ease of mon-
itoring). The EL -7 is said to have a fre-
quency response of 25 Hz to 22 kHz
±3 dB with the Type Two FeCr tape, a
S/N ratio of 62 dB, and a wow and
flutter spec of 0.08'/o (W DIN). Im-
pressive figures, but Sony expects to
better them with the Type Three tape,
especially formulated for the Elcaset.
Superscope invited the press corps to
Hugh Hefner's Playboy mansion
where a delicious libation of Pol Ro-
ger and orange juice helped us wax
loquatious, and where I had the pleas-
ure of meeting Mr. Masaru Nagami,
General Manager of the Sony Audio
Technical Development Laboratory,
and Mr. Yoshihiro Wada of the Inter-
national Division. Both men are deep-
ly involved in the Elcaset project, and
we had some interesting discussions
on the subject. Best of all, they are
rushing Elcaset recorders and Type 1
and 2 tape to me, so I should be able
to give you an evaluation fairly soon
on this interesting new tape format.

At McCormick Place, it would ap-
pear that the top receiver manu-
facturers are caught up in a horse-
power race. Current champion is

Technics with its SA -5760 rated at 165
watts, with Pioneer close behind with
its 160 watt SX-1250. Note that these
are the watts per channel figure!
Marantz has a 125 watt/channel unit,
Kenwood a 120 watt/channel brute,
and Sansui a 110 watt/channel receiv-
er. No question about any of these
units driving the low efficiency air sus-
pension speaker systems to high SPL
levels.

Shades of the Revolution!
The British hi-fi invasion continues,

and many people commented on the
attractive exhibits of the British group
at McCormick Place, which included
Alba, Armstrong, Decca, Expotus,
Goldring, Jordan -Watts, Keith Monks,
Linn Products, Metrosound, Monitor,
Mordaunt-Short, and Rola-Celestion
(Rocelco). Many of these companies
have set up marketing organizations

in this country, so you'll soon be
seeing their cartridges, turntables,
electronics, and speakers in the audio
shops. Good friend Raymond Cooke
of KEF had a demonstration suite at
the Drake and was showing no fewer
than six speakers to be marketed in
the U.S., four of which are new, in-
cluding the KEF 105 reference unit,
whose drivers are arranged for min-
imum time delay distortion. Over at
the Bismarck Hotel, that affable Brit-
isher Keith Monks teamed up his new
mercury -contact arm with the Linn-
Sondek turntables, along with NAIM

pre- and power amps and Keith's own
speakers, as well as a Linn speaker.

Speaking of the Bismarck, there was
what was termed a "high end" group
at the hotel, and it included such au-
dio manufacturers as C/M, Dayton -
Wright (ES speakers & pre- and power
amp), Armstrong (British pre- and
power amps & tuners), Dunlap -Clarke
(amplifiers), and Quintessence (pre -
and power amps). Hardly the least of
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Size isn't everything

Japan. Land of the audio giants. Com-
panies like Pioneer, Sony, Yamaha. Each with
100 times more engineers, production effi-
ciency, research facilities, marketing
resources, and sales - than your average
good-sized U.S. or U.K. manufacturer.

November 3rd, 1975, Prince Hotel, Tokyo.
The scene of a hallmark event - the 5th an-
nual Japan Stereo Components Grand Prix
Contest. An occasion which has indeed
become the Grand Prix of the Japanese
audio scene. Stereo components from Japan,
the U.S., the U.K., and Europe - to be judg-
ed on the basis of performance and design
by eight famous Japanese hi-fi journalists.
Among the entrants: a small speaker, the
UL6, recently launched by a not -so -big com-
pany: Celestion of England.

January 1976 - the results. AMONG ALL
THE ENTRANTS, WORLDWIDE AND
JAPANESE - ONLY ONE SPEAKER WINS
THE GRAND PRIX: CELESTION'S DIMINU-
TIVE UL6.

Surprising? Not really. All the engineers,
efficiency, marketing and money in the
world are not sufficient to build a great
speaker. Intangible resources are needed:
experience, intuition, and dedication.
Resources which Celestion has more of than
any other speaker company in the world.

Since 1924, Celestion engineers have
dedicated themselves uniquely to one art -
that of building great speakers. And to doing
it all by themselves - from scratch.

Starting from the outside, we see that styl-
ing is a special feature of the UL6, with
beautiful dark walnut finish on all sides -
even on the front baffle -board which is nor-
mally concealed by the grille. The grille con-
sists of a slim frame carrying two stand-off
ribs to give a three -faced appearance when
the black, acoustically transparent cloth is
stretched over it.

Now for the guts. UL6 deploys the new
HD1000 ultra -wide dispersion 1" dome
tweeter, a new Celestion mid -bass unit with
massive magnet system and specially treated
Bextrene diaphragm, and a new ABR (aux-
iliary bass radiator) which extends bass
response, raises sensitivity ánd4reduces dis-
tortion to negligible limits. These advanced
precision components were totally research-
ed, designed and built by Celestion to op-
timize overall performance in the UL6. The
result is clean, tight, smooth response from
35 Hz -28 kHz. Performance so superlative
that we realistically predict that UL6 will
become the reference standard for
bookshelf -size speakers.

Celestion UL6. Not gigantic. Not made by
a giant. Just a giant -killer.

Sole North American Distributors:
ROCELCO INC. 160 Ronald Dr., Montreal, Canada H4X 1MB Phone (514) 489-6842
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SHOULD
GUAM

60
PUBLIC?

1
The chances are good that you've
already invested in Quam loud-
speakers, without even knowing it.
You'd be surprised how many of
the famous manufacturers of hi-fi
speaker systems have Quam driv-
ers lurking anonymously behind
their fancy grille cloth'

For over forty years we've cher-
ished our anonymity at the con-
sumer level while enhancing our
reputation with the audio profes-
sionals who buy speakers in quan-
tity. They appreciate the return on
investment they derive from our
attention to materials, our quality
control, and our performance
specifications. The experts know
that Quam Speakers are the brand
to buy when you're buying more
than one!!

If Quam speakers can pass the
rigorous tests of the prestige
speaker system manufacturers for
incorporation in their high-priced
original equipment, can they pass
your listening test for replacement
or extension use in your stereo
system? Only if we "go public"
and tell you about them! Ask your
audio distributor about Quam, the
not -quite -so anonymous loud-
speaker.

Quam:
The

Sound Decision
QUAMNICHOLS COMPANY

234 East Marquette Road
Chicago, Illinois 60637

(312) 488-5800

this group was Mark Levinson Audio
Systems. Mark was showing his new
electronic crossover, which is now in
production, and an incredible ampli-
fier which really raised a lot of eye-
brows. Imagine a black anodized unit
about 2 ft. wide by 3 ft. deep and
about 18 in. high, which is absolutely
festooned on each side with massive
heat sinks. Must weigh over 200
pounds! This is a Class A amplifier
with an output of...15 watts! No, I'm
not kidding, and evidently neither is
Mark. While it can be used as a stereo
amplifier to power high efficiency
speakers (it will deliver 50 watts into 1
ohm), its real purpose is as a tweeter
amplifier in multi -amplified systems,
such as Mark's own HQD monitor sys-
tem, which combines Hartley 24 -in.
woofers, with Quad electrostatic mid-
range (two stacked on each side in a
special frame), and Decca ribbon
tweeters. Overkill? I guess it depends
on your depth of involvement and
committment to audio and the size of
your pocketbook. Anticipated price
of the ML -1, $1800-2000.

While on the subject of amplifiers,
Yamaha was showing its new B-2
power amplifier, which is a 100
watt/channel unit, using a new type
of vertical FET in what they call a cas-
code bootstrap circuit, said to give
very low distortion, i.e. 0.08% THD at
rated output, 20 Hz -20 kHz. Price of
the B-2 is $850. A companion pre -
amp, the C-2, is a new design, which
features a phono S/N ratio of 99 dB
below 10 mV (IHF-A, shorted input).
You can acquire it for $650.

Sony Corp. of America, the other
purveyor of vertical FET amplifiers,
has a new integrated amplifier, the
TA -5650, which features true com-
plementary push-pull V-FET output.
The unit is rated at 50 watts/channel
and will sell for $500.

Four -Channel
Is quadraphonic sound dead? Per-

haps the situation is best described as
"difficult." There was little activity at
the CES, although behind the scenes
(no plug intended) there were several
new developments. Peter Scheiber,
the matrix pioneer, has joined forces
with the Deltec Company, a manu-
facturer of electronic components
such as PC boards, and will produce a
super-duper parametric SQ decoder,
said to provide 35 dB of separation. In
the same vein, the Tate SQ decoder,
which was shown in "breadboard" fa-
shion a couple of years ago, will now
be available to audio equipment man-
ufacturers in the form of three mon-
olithic integrated circuit chips manu-

factured by National Semiconductor
Co. The decoder is said to provide 30
dB separation in all directions with a
70 dB S/N ratio. Perhaps some of this
SQ activity has been prompted by the
announcements from Columbia
Records and EMI in England that
henceforth most of their classical
recordings and selected pop material
will be issued as single inventory
items. In other words, no separate
stereo and SQ recordings. Sig-
nificantly, Pioneer introduced a new
four -channel receiver at the show,
Model QX-949A. This 40 watt/channel
unit features an elaborate CD -4 dem-
odulator with phase -locked loop and
AGC, a new SQ full -logic decoder,
and Regular Matrix decoder. Sansui
introduced the QRX 5001, 6001, and
7001 four -channel receivers, all with
their Variomatrix circuits for QS, CD -4
demodulators, and with SQ decoding
through their phase matrix circuit.
The QS -D2 outboard decoder was
also shown which uses basically the
same circuitry as the receivers.

On the quadraphonic cartridge
front, Shure made its long awaited en-
try into the field with the M24H CD -4
cartridge. I've already sampled one of
these units, and it does an excellent
job of reproducing CD -4 recordings.
Micro -Acoustics has entered the four -
channel cartridge market with their
QDC lab model which uses dual-elec-
tret transducer system coupled to a
beryllium stylus assembly. Price, $150.
Lastly, JVC was showing their new CD -
4 demodulators utilizing the new
noise gating circuitry, which I de-
scribed in my report on the Los An-
geles AES convention. All in all, they
haven't put the sod on the quad-
raphonic grave yet, and with these
promising new developments, I don't
think it will happen.

AKG introduced six new phono
cartridges, their first entry into this
field. All of them employ the "trans-
versal suspension" system, described
by its inventor, Dr. Fidi, in the March,
1976 issue of Audio. The top of the
line model, the P8ES, is said to track in
top quality tonearms at 0.75 gram.
Each P8ES cartridge is furnished with
an individual frequency response
curve.

Needless to say, there were tape
decks, both open reel and cassette, in
profusion at the show, far more than I
can hope to cover here. One item that
caught the eye was the new Teac 860
cassette deck that incorporated dbx
noise reduction as well as Dolby B.
Nakamichi showed its "recording di-
rector" series, slant front cassette unit,
with companion "pre -amp," which is

Check No. 23 on Reader Service Card
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AsIatic 800 Series
Cardoid and Omnidirecflo

Microphone

Does over 40 years of
experience mean we

make a better microphorgp?
We think so, but only you can

Pe the judge. Your experience
has taught you what makes

a fine microphone. Now
treat yourself to a test

experience with the finest.
Ask your nearest Astatic

distributor or write direct for
additional information.

REMEMBER-Sound
Reproduction is our only

business.

THE ASTATIC CORPORATION

CONNEAUT, OHIO 44030

IN CANADA:
Canadian Astatic Ltd.,
Scarborough, Metro Toronto, Ontario
EXPORT SALES:

Morhan Exporting Corp.,
270 Newton Road,
Plainview, New York 11803 U S.A.

Check No. 1 on Reader Service Card
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specifically geared to recording func-
tions including mixing facilities. An
unusual item from Nakamichi was a
very modern, sleek -looking power
amplifier with a 100 watt/channel rat-
ing. The Model 620 is a class B design
said to eliminate crossover and
switching distortions. It is expected to
sell for $600.

In blank tape, Ampex introduced
what they call the "Plus Series," a
high -end consumer tape, in open
reel, cassette, and cartridge. I'm sure

it's a fine tape, but more significantly,
Ampex is making available its "Grand
Master" professional tape to the con-
sumer market, in 7 -in. reels and on
101/2 -in. NAB reels. Some tape ma-
chine manufacturers have been
checking Grand Master for use with
their high end recorders, and likely
will bias and EQ for it.

My Kingdom for a Speaker
New loudspeakers? What flavor

would you like? Ye gads, there were

THE EQUALIZATION LEADER...

WHY? Because WE CARE about HOW an equalizer does its job BEST!
That's why we provide our customers with our exclusive...

10 -POINT "TOTAL -SYSTEM EQUALIZATION"

YOU NEED MOPE THAN JUST AN EQUALIZER ... FOR
OPTIMUM EQUALIZATION BENEFITS, HERE ARE THE TEN
ESSENTIAL ELEMENTS YOU NEED:

JAL ZERO -GAIN LEVEL INDICATION: SOUNDCRAFTS-
MEN provides combinationzero-gain controls with LIGHT EMITTING
DIODE indicators to show when exact zero -gain is accomplished. Ad-
justing the zero -gain controls for equal L.E.D. Intensity assures you of
input vs. output level matching.

2YOU NEED FULL -SPECTRUM BOOST OR CUT CONTROLLABILITY:
SOUNDCRAFTSMEN'S "zero -gain" circuit provides an additional 18 dB
control -range over the full spectrum 20 to 20,480 Hz on each channel
for instantaneous input-output zero -distortion signal matching.
3 YOU NEED AUTOMATIC/CONTINUOUS OUTPUT -OVERLOAD WARN-
ING SIGNAL: SOUNDCRAFTSMEN'S 2 top L.E.D.'s glow brightly, (bot-

tom L.E.D.'s off), if output voltage is boosted excessively, thus elim-
inating the danger of distortion and/or damage to related equipment
resulting from the high voltages that can be generated by any fine
equalizer.

4 YOU NEED A POSITIVE METHOD OF READING 1 dB SETTINGS .
5YOU NEED AT LEAST 24 dB TOTAL CONTROL OF EACH OCTAVE
6 YOU NEED A UNIT THAT WILL ADD ZERO NOISE AND DISTORT
SOUNDCRAFTSMEN'S signal-to-noise and distortion performance fig -
Ares are far superior to most high fidelity components. SOUNDCRAFTS
MEN products are used in professional broadcast and recording
systems, assuring you of completely noise -free and distortion -free
integration into your system.
7 YOU NEED TO BE ABLE TO LOOK AT YOUR ACTUAL "EQ" CURVES.

B YOU NEED THE ABILITY P. I.

YOU NEED AN ACCURATE, EASY -9 TO -USE INSTRUCTIONAL TEST
RECORDING FOR ENVIRONMEN.

EQUALIZATION: SOUND -
CRAFTSMEN includes Test

Record recorded and de-
signed exclusively for

SOUNDCRAFTSMEN equali-
zers, Without any expensive
test equipment or technical
Inowledge, you can quickly

tune the acoustics of your
room, just by following the

.,nnouncer's step-by-step
directions.

"THE PERFECT PRE -AMP"
for all the great new Super -Power amps -
rated "State -of -the Art" and "Best- Buy'
in magazine Test Reports. PE2217 has ALL
RP2212 features, PLUS 4 separate phono
preamps, 3 -tape dubbing/patching, front
tape in/out, etc.

PE2217 (IRackCMolunts) r $529.50

YOU NEED A MEMORY SYS-
TEM FOR "EQ SET -RESET
REFERENCING": SOUND -
CRAFTSMEN provides you with
a quantity of "COMPUTONE
CHARTS" for recording the ex-
act setting of each octave con-
trol for future reference and
resetting, Automatic "Instant -
Memory Programming" is read-
ily available by cutting off the
"Computone Chart," holding
against front panel, and moo-
ing up knobs into position.

GUARANTEED SPECIFICATIONS
FREQUENCY RESPONSE: = 0.5 dB 20-20,480Hz
THD: Less than ,1% @ 2 v., Typ- .05% @ 1 v.
S/N RATIO: Better than 106 dB @ full output. Bet-
ter than 96 dB @ 2 v. RMS. FILTER TYPE: Toroidal
and Ferrite -core. INDIVIDUAL OCTAVE -CONTROL
RANGE: Minimum ±12 dB (Typ. ± 14 dB), each oc-
tave centered at 30, 60, 120, 240, 480, 960, 1920,
3840, 7680, and 15,360Hz.

RP2212 (Includes Cabinet or Rack Mounts) $369.50

RP2204 (Same as 2212, except no LED's) $329.50
(Same as 2212, except no LED's and

20-12A Tape EQ thru rear panel patching) $299.50

FREE1
THE "WHY'S AND HOW'S

OF EQUALIZATION,"
an easy to understand explanation of
the relationship of acoustics to your
environment. This 6 page booklet
also contains many unique ideas on
"How the Soundcraftsmen Equalizer can measurably
enhance your listening pleasures." "How typical room
problems are eliminated by Equalization," and a

"10 -point self -rated Equalization Evaluation Check -
List," plus Specs and Reviews.
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legions of them. The Koss Model One
electrostatic speaker has been joined
by the Model Two, which however is
not full range, using an electromag-
netic tweeter. Price is $675 each. The
Acoustat X is a full -range electrostatic
speaker, which uses its own built-in
direct -drive tube amplifier. It is

claimed that the unit cannot be made
to arc by overdriving. Cost is $1895 for
a pair. Duntech Labs was showing
their DL -15 floor -standing, 3 -way
speaker, with its novel method of
eliminating diffraction distortion.
They were also demonstrating a pro-
totype all-FET pre -amp, with built-in
head amp for moving -coil cartridges.
Infinity Systems was introducing a
new high end, large column type
speaker, which for mid -range and
tweeter used a "sandwich" type of
mylar diaphragm with magnetic drive.
Infinity's Class D switching amplifier
has finally gone into production, and
the 250 watt/channel unit should be
in the audio stores just about now.
Janis Audio Associates was rattling the
walls of the Pick -Congress Hotel with
their new W-2 sub -woofer, a less ex-
pensive relative of the monster unit
reported on about a year ago. They
have a new companion electronic
crossover network to make inter-
facing the unit with other speakers a
more accurate proposition.

Tube amplifiers still have their ad-
herents, as examplified by the prod-
ucts of Audio Research. Now the Lux
Co. of Japan is producing an ad-
vanced tube -type monophonic (!)
amplifier, plus a tube pre -amplifier
sans tone controls for the super purist.
If he wants control, there is a tube -
type graphic equalizer available too!

Finally, the Audiopulse Model One
digital time delay unit was being dem-
onstrated at the Drake. This garnered
a lot of attention, and understandably
so. The room in which it was being
demonstrated was not too good
acoustically, necessitating a little ex-
aggeration of the delay effect. But
there was no question that it worked,
and worked well, and most people
commented favorably on the "con-
cert hall" enhancement afforded or-
dinary stereo recordings.

That wraps up this years CES. The
trade papers said that attendance was
down 10-15%, but you would never
know it from the crowds. The industry
is evidently back in good financial
shape, considering the lavish scale of
entertainment that was laid on by
many companies. As always, apologies
to those whose products were not
mentioned...just can't cover every-
thing. Q

Check No, 30 on Reader Service Card
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The Beograni 4002. If music in your home
is important to you, it should begin here.

The Beogram 4002 is a fully automatic
turntable which exhibits a level of
creativity and engineering skill unequalled
in the field of audio components. Ets
tangential tracking permits the record to
be played back in exactly the same manner
that the master disc was cut. Electronic
log=c circuits, activated by a single light
touch on the control panel, automati-
cally select the record size and correct

speed, cue the stylus, and turn oaf the
unit when the selection is finished.
Furnished Bang & Olufsen's finest
cartridge, in itself an acknowledged
masterpiece of audio engineering.

Request our product brochure and the
name of your local Bang & Olufsen
dealer. For our detailed, full color
catalog, please enclose one doLar to
cover postage and handling (available
free at your local Bang & Olufsen dealer).

Rarely has technology
served music so well.

Bang & Olufsen of America, Inc., Dept. 10D, 515 Busse Road, Elk Grcve Village, Illinois 6O007
Check 'la 2 on Reader Service Cad



DiscProtec
DiscProtec is a dry record

preservative, using aero-
space technology, and is in-
tended to reduce record
wear and stylus skip by plac-
ing a micro -thin layer of
lubricant on the disc. The
maker claims the product
does not build up exces-
sively on the disc and is easily
buffed to a single layer using
a specially designed mitt.
Frequency response is said to
be unaffected, so that initial
disc quality is maintained
through repeated playings.
Price: $6.95; 2 -oz. refill,
$3.95; 8 -oz. refill, $14.99.
Check 70 on Reader Service Card

Bib Cassette Editor
The Bib Cassette Editor &

28 Tape Winder kit comes with
a splicer, cutter, splicing

tape, empty cassette, and
winding board, for the
editing and splicing, as well
as the transferring and ad-
ding of tape. Price: $21.95.

Check 71 on Reader Service Cardi

Ampex
Reel -to -Reel Deck

The ATR-100 employs a
closed -loop servo system to
maintain constant tape ten-
sion at each reel in all oper-
ating modes, eliminating the
pinch rollers. Both reel mo-
tors and single -drive capstan
are servo controlled and op-
erate at four record/
playback speeds: 33/4, 71/2, 15
and 30 ips. The stated signal-
to-noise ratio is 80 dB (full
track at 30 ips) with a re-
cord/reproduce response of
± 3/4 dB, 100 Hz to 15 kHz at

15 ips. A matrix -type control
panel, which contains all op-
erating buttons, can be in-
stalled for either right- or
left-handed operation. A
separate panel is optional
and includes a 25 -ft. cable for
remote use. Standard items
include: pick up recording
capability, electronic tape
timer, unique editing knob
which permits the operator
to manually move the tape to
a desired edit point, and fer-
rite heads with a one-year
warranty. Prices begin at un-
der $5,000.00.

Check No. 72 on Reader Service Card

TEAC Cassette Deck
The Esoteric Series 860

stereo cassette recorder has
an integral dbx noise reduc-
tion system to provide 30 dB
noise reduction across the
entire frequency spectrum,
an expanded dynamic range,
and a net gain in tape head-
room of up to 10 dB. The unit
features a three -motor, dual -
capstan drive transport sys-
tem with a locked -loop d.c.
servo capstan motor, and a
claimed 0.04 per cent W rms
wow and flutter. The 20 dB
attenuation pads insure
against mike preamp over-
load. The three -position bias
and equalization selectors
provide compatability with
any tape formulation, and a
limiter circuit is provided to
insure against peak overload
'distortion. Additional fea -
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tures include: four mike in-
puts, dual -scale meters, a test
tone selector position for
calibration, a stereo head-
phone jack, and a tape di-
rection indicator. Price:
$1600.00.

Check 75 on Reader Service Card

Fuji 8 -Track
The 8T-45 and 81-90 are

stereo 8 -track recording
tapes with playing times of 45

and 90 minutes. They are bias
and equalization compati-
ble with all 8 -track recor-
ding/playback decks, with a
claimed S/N ratio of 50 dB,
and tape sensitivity is uni-
form within 0.5 dB. Price: 81'-

45, $4.80 and 8T-90,

$6.30.
Check 73 on Reader Service Card

Magnesonics Eraser
The Magnesonics Erase -

Sure is designed to erase

both cassettes and cartridges,
saving wear on recording
equipment through use of
the battery -operated device.
The stated noise level is -65
dB from 0. Price: $19.95.
Check 74 on Reader Service Card

Magnesonics Winder
The Magnesonics Rapid -

Winder is designed to re-
wind C-60 cassettes in 30 sec-
onds while stabilizing tape
tension, eliminating binding

and helping to control wow
and flutter. Price: $19.95.

Check 76 on Reader Service Card
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THE FRONT ISN'T
THE ONLY PLACE THIS

DECK IS LOADED.

Front load design means you
can stack this deck anywhere;
you put your components
together the way you want
them; no more tail wagging
the dog.

Cue and Review function
lets you pick out your selec-
tion when you fast forward
or rewind a tape.

The MK -610 Front Loading
Cassette Deck with Dolby.
Suggested retail price
$249.95.

Self locking pause control
stops transport in play or
record without canceling
that mode.

Built-in Dolby -B noise
reduction system helps
eliminate tape noise without
impairing overall frequency
response.

Separate bias and EQ
switches for standard and
Chromium tapes.

DOKORDER
5430 Rosecrans Avenue Lawndale, CA 90260
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SERVOLINEAR R
New awareness

in audio perception

THE SERVOLINEAR
MODEL SL III

$200.00

SERVOLINEAR
PERIPHONIC LOUDSPEAKER SYSTEMS
Unequalled by any conventional
loudspeaker design.

Possibly the most fundamentally correct
sound reproducing system
yet developed.

See your SERVOLINEAR AUDIO
PRODUCTS dealer for an ear opening
demonstration.

+t U.S. Pat. No. 238880

INTERNATIONAL SOUND CO.
P O. Box 4276 Modesto, Calif
95350 Ph. (209) 524-6968

Check No. 10 on Reader Service Card
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,z_J)
THE ULTIMATE

MEDITATION

ENVIRONMENT

1u MACHINE
9

r The EGG plugs into any stereo amp toy
create soothing, flowing environmental
sound textures - and through headphones
it's incredible. The chords and notes
EXIST in your mind, they pan and swell
and phase their way through your psyche
in unpredictable patterns never repeating.
The cotnbination of LSI organ technology
with synthesizer -type processing and
digital randomizing/control elements
make the EGG an altogether intriguiging
package from either technological or
metaphysical viewpoints.
Kit includes: Circuit board, parts and
step-by-step instructions.

CHORD EGG Kit $24. 95 postpaid
*Encephalo Gratification Generator

FREE CATALOG -
ELECTRONICS DEPT. 9- A

1020 W. WILSHIRE BLVD.
OKLAHOMA CITY, OK 73116

From Tinfoil To Stereo by Oliver Read
and Walter L. Welch; Howard W.
Sams & Co., Inc., $9.95 softbound.

The valuable book, From Tinfoil To
Stereo, by Oliver Read and Walter L.
Welch, has been reissued after having
been out of print for many years.

To quote from the Forward: "Six-
teen years after its first appearance,
the reprinting of From Tinfoil To
Stereo, with but modest revisions
and additions and by the original pub-
lisher besides, is something of a liter-
ary oddity, especially since, in that in-
terval, the manuscript had been re-
turned to its authors, apparently with
the thought that reprinting would
probably never be warranted. How
differently things turned out! For
most of that intervening period, the
book was entirely unavailable from
the publisher in its original binding
and dust sleeves, while the going
price for used copies steadily esca-
lated, year by year, to $60 and in one
known case to $200. Libraries have
found it impossible to keep copies in
good condition because of intensive
use, and many copies simply disap-
peared!"

I purchased my copy from the es-
tate of a close associate years ago. Far
from a dry history of the phonograph,
this remarkable book traces the semi-
nal ideas that spawned talking motion
pictures, radio, television, and in-
deed, the scientific foundations of the
communications industry as a whole,
back to the time and place where it
was only a gleam in an intuitive inven-
tor's eye.

The book is worth many times its
low price of $19.95 for its duscussions
of Maxfield and Harrison's Theory of
matched impedance, complete with
Hanna's criticisms, and the influence
of Webster, Lord Rayleigh, et al. As a
clue -book to original source material,
it is unexcelled.

The engineers responsible for mak-
ing the motion picture talk were also
key to the development of profes-
sional sound. There is detailed histori-
cal treatment of this period: "...The
GE -RCA interest, Rockefeller backed,
founded Radio-Keith-Orpheum,
comprised of RCA, American Pathe,
and the Keith-Albee-Orpheum thea-
ter chain, for the purposes of produc-
ing sound pictures. The Warner
Brothers-E.R.P.I.-Western Electric -
AT&T aggregation was a Morgan fi-
nanced operation. The financial im-
portance of those alignments may be
appreciated by considering that from
a state of virtual insolvency in 1925,
Warner's assets had expanded to
$16,000,000 by the close of 1928 and
by the end of another year to
$230,000,000."

The industry went on to become es-
sentially depression proof, especially
for the sound system engineers. West-
ern Electric-E.R.P.I. had income from
theater installations in 1929 of
$37,000,000. Out of E.R.P.I. came the
Altec and JBL companies.

In this accurate, detailed book are
the clues to the history of what
amounted to a "space race" of its era,
but between private industries rather
than governments. When the 1920
and 1930 dollars are translated into to-
day's equivalent, the magnitude of
the efforts can be fully appreciated.

The slaughter of sacred cows looks
like a buffalo hunt in the unrestrained
days of the 1870s. How the industry
abandoned the vertical cut for the lat-
eral and how today technology is back
to the vertical is a fascinating and in-
structive tale that weaves as a thread
through the tapestry the authors have
woven.

Since those who don't know history
are reputably doomed to repeat it, the
lessons this exceptional book offers
are painless compared to taking the
Lumps of experience. Don Davis
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Sound Advice

Hen A Guide To- The
PiL Bu4iac1i Sg The P4!

Compiled from Recording Institute of America's interviews with key executives and "hit -

makers", plus Reference Directory and Dialogue's Viewpoints of industry "stars".

Listen to the industry "pros" describe the
workings of the Music Business. Hear the
most respected attorneys of the entertain-
ment field define and discuss the legal
terminology of Recording Contracts, Song-
writer Contracts, Professional Management
Contracts. Over 31/2 hours of professional
reference ... could be the most important
200 minutes of your life!

-a must for every creative tape recorder owner!

HOME RECORDING TECHNIQUES is
three hours on two 7 -inch, 71/2 ips, 4 -
track tapes, including a booklet of
diagrams on:

 sample mi-
crophone
placement

 instrument
set-up

 console and
machine
patching for
special ef-
fects

 and MUCH
MORE!

ONLY 17.95

Plus ... RIA Reference Directory, including
sample songwriter affiliation forms, sample
artist contracts, writer contracts, etc., in
addition to a Directory of Record Manufac-
turers, Music Publishers, Personal Managers,
Producers and Booking Agents. Also Record
World's "Dialogues" with over 50 candid
interviews from Record World magazine, and
a cross-section of "star" personality interviews.

You get all the above (regularly $49.95)

for only $39.95 for AUDIO readers.

10 DAYS FREE APPROVAL-MAIL TODAY
Book and Learning Systems Division
NORTH AMERICAN PUBLISHING COMPANY
401 N. Broad Street, Philadelphia, Pa. 19108

 Please send [ ] copies of "Music Industry
Cassette Library" at $39.95 each.

 Please send ] copies of "Home Recording
Techniques" at $17.95 each.

Name

P/ease Print

Signature

Address

City State Zip
Check/

Total Amount Money Order for S

C SAVE MONEY. My payment is enclosed. Publisher pays all postage and
Lhandling. Same money -beck return privilege.
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Signal-to-noise ratios for tape decks
tend to be more puzzling than ever
due to the multiplicity and variation
of factors involved in measuring S/N.
The maximum signal which can be put
on the tape is defined in various ways.
One of these ways is the signal which
causes the tape deck's meters to read
0 VU, but such a reading may repre-
sent a variety of signal levels. S/N also
varies with the type and brand of tape
used, and S/N varies, of course, with
inclusion of a noise reduction system,
such as Dolby.

Because of these and still other fac-
tors, the S/N rating for a given model
tape deck may vary over a consid-
erable range-possibly 10 dB or even
more. The purpose of this article is to
explain why S/N ratings for the same
deck can vary so much, but first it will
be useful to briefly review a bit of his-
tory concerning the subject, and to
explore the meaning of S/N for tape
decks.

A Bit of History
S/N of 55 dB is about the minimum

for high fidelity reproduction. Ten
years ago, many home tape machines
achieved no better than S/N of 45 dB
or so. As recently as about two years
ago, a home tape deck was consid-

32 ered to be doing excellently if it at-

tained 55 dB S/N. However, improve-
ments in tape electronics, tape heads,
and tape, plus the advent of noise -re-
ducing devices such as Dolby, dbx,
and JVC's ANRS, have made possible
home machines with S/N ratios on the
order of 65 dB and even close to 70
dB. Now that really good S/N ratios
are within reach at reasonable cost,
there is a good deal more candor in
the tape industry about the prime im-
portance of a high S/N ratio.

Meaning of S/N for Tape Decks
In a general manner of speaking,

S/N refers to the ratio between the
desired audio signal (program materi-
al) and the undesired audio signal
(noise). This ratio is expressed in de-
cibels (dB), as further discussed in the
next paragraph. More specifically, the
numerator of the S/N ratio refers to
the maximum permissible audio sig-
nal which can be put on the tape; and
the denominator refers to the noise in
the tape system (produced by the
record and playback electronics and
the tape). Maximum permissible au-
dio signal is generally accepted, at
least for home machines, to be that
which at 400 Hz results in 3% harmon-
ic distortion on the tape. Therefore,
measurement of S/N involves record-
ing a tone of 400 Hz (or similar fre-

quency) at a level that produces 3Y0
distortion on the tape; measuring the
level of this tone in playback; re-
winding the tape and again putting it
through the recording process but
this time without an input tone of 400
Hz; measuring the playback output,
now consisting entirely of noise; and
expressing the ratio between the first
and second playback measurements
in terms of dB.

S/N of 55 dB signifies a maximum
power ratio of 316,000:1. That is, as-
suming a fairly flat audio system, the
loudspeaker delivers about 316,000
times more power for the desired
program material than for the un-
desired noise. A S/N of 60 dB signifies
a maximum power ratio of 1,000-
000:1; 65 dB, 3,160,000:1; 70 dB,
10,000,000:1.

Note carefully in the preceding
paragraph our reference to maximum
power ratio. Much of the time the au-
dio signal is well below its peak (max-
imum) level-often 20 dB, 30 dB, or
still lower. Then the S/N ratio drops
the same number of dB. During a very
quiet passage, the audio level of pro-
gram material may drop as much as 45
dB (perhaps more on a disc or tape
with wide dynamic range), so that the
S/N ratio drops 45 dB. To illustrate, as-
sume a tape system has a S/N ratio of

Understanding
S/N Ratios

Herman Burstein
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SOME OF THE
IEAVEST EQUPMENT

TIE BUSIESS.
The next time you're looking at

tape decks, pick up any piece of Akai
equipment. They're heavy.

The motor, the ¿rive system, the
flywheel. Akai makes them big. As big
and as strong as we possibly can. So
they'll perform for you.

The Akai GX-630DSS is a good
example. Pound for pound and dollar
for dollar, it's one of our heaviest. It's
driven by a big, heavy-duty AC servo
capstan motor plus 2 eddy current
motors for fast forward and rewind.
It features Akai's Quadra-Sync® for

AKAI AKAI

C ce n nn.

(
1111111111M1111111111w

multiple track synchronization when
recording. It offers complete versatility
for mixing. And pitch control. It's got
just about everything. For the guy who
wants to do just about everything.

Our GX 650D stereo tape deck has
just about everything, too. Closed loop
dual capstan drive. One AC servo cap-
stan motor plus 2 eddy current motors.
Sound on sound. 3 speeds. It's got it.

That's the kind of equipment you
can expect from Akai. Strong because
we're heavy. Heavy because we're strong.
Akai. Pick one up.

(.

AKAI.

AKAI

COMIN' ON STRONG!

ALAI
_.

e AKAI

f

A ()C'inC10

Akai reel-to-reel tape decks from $299.95 to $1,495.00 suggested retail value. Akai America Ltd. 2139 East Del Amo Blvd. Compton, California 90220.
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55 dB based on maximum permissible
recording level. But if the audio level
drops 45 dB during a quiet passage,
the S/N drops 45 dB to only 10 dB; the
level of the program material is now
only 10 dB above the noise level.

Thus one may realize how desirable
it is to attain S/N above 55 dB, particu-
larly when dealing with program ma-
terial having a wide dynamic range
(ratio between the loudest and softest
sounds). For example, a tape deck

with 65 dB S/N would assure us that
the audio signal is at least 20 dB above
the noise, assuming a dynamic range
of 45 dB. That is, the S/N ratio would
be 20 dB on the quietest passages,
more than that on the louder pas-
sages, and 65 dB on the loudest pas-
sages.

Reasons for Discrepancies
There are at least eight factors that

explain why a given model of a given

How to be
an audio architect

Design exactly the hi-fi system you want. Build with Crown com-
ponents to provide precise control, monitoring and selection for
your ultimate listening pleasure. Let us send you the complete
specifications.

Select 8 inputs. IMD .002%
IC -150A. The new, improved Crown stereo pre -amp. Inputs in-
clude front panel jacks. 31 -step precision loudness control. Ex-
clusive panorama control. ISO loudness compensation. THD
below .05%, S/N down 105 dB, IHF "A" weighting.

Select crossover points.
VFX-2. In bi-amp systems, select and change crossover points
to fit your speakers and listening area.

Meters show clipping level.
OC-150A. The Crown stereo output control. Peak -reading or
peak -sample -and -hold meters show precise clipping levels.
Switch three pairs of speakers with front panel push -buttons.
Two headphone jacks.

Fast playback coupon
When listening becomes an art,

Send directly to Crown for specs
on control centers.
Name

A-6

Addresscrown
Box 1000, Elkhart IN 46514                           

City

State Zip   

brand of tape deck can receive differ-
ent S/N ratings.

1. Reference Level for Measuring
S/N. As previously stated, S/N for
home machines is usually based on a
recording level that produces 3'/o har-
monic distortion on the tape. This
may be called the 3'/o reference level.
However, two other reference lev-
els-which usually tend to be about
the same as each other-are also
used. One of these alternative refer-
ence levels is that which produces 1' o
harmonic distortion. The 1'/o refer-
ence level tends to be a recording lev-
el about 7 or 8 dB below the 3'/o refer-
ence level. Therefore, when the 1'/0
reference level is employed for mea-
suring S/N (often the case for profes-
sional tape decks), the S/N rating
drops 7 or 8 dB. For example, a 65 dB
S/N rating based on 3'/o distortion
drops to a 57 or 58 dB SIN rating
based on 1'/o distortion.

The second alternative reference
level is the recording level which
causes the VU meter to read 0 VU.
Typically, VU meters in high quality
machines are calibrated to read 0 VU
when the recording level is that which
at 400 Hz produces 1'/o harmonic dis-
tortion on the tape. In such cases, the
0 VU reference level produces the
same S/N rating as does the 11/4 refer-
ence level. Sometimes, however, a 0
VU reading will correspond to less
than or more than 1'/o distortion. Cor-
respondingly, the S/N rating goes
down or goes up. We should take
particular note of tape decks with
peak -reading VU meters, which (un-
like the standard VU meter) indicate
peak level rather than average level of
the audio signal. Peak -reading meters
tend to be calibrated so that 0 VU cor-
responds to the 3'/o reference level.
Then the S/N rating based on 0 VU
tends to be the same as the S/N rating
based on the 3)/0 reference level.

2. Noise Weighting in Playback.
While the hearing range of humans
extends between approximately 20
and 20,000 Hz, we do not hear all fre-
quencies equally well, assuming that
all frequencies are presented to our
ears with equal acoustic power. Our
hearing tends to be less sensitive at
low frequencies and at high ones.
Therefore noise at low and high fre-
quencies is less audible than noise at
middle frequencies. To allow for this
phenomenon, the measurement of
noise in playback (as described ear-
lier) is sometimes weighted in accord
with what is believed to be the typical
human change in hearing sensitivity
as frequency changes. That is, the
noise produced by the tape deck in

Check No. 6 on Reader Service Card
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Micro-coastics 2002-e cartridge.
Because good tracking isn't enough.

Tracking is just the beginning.
While good tracking ability is vital, it's only an
indication of how well the stylus keeps contact with
record grooves on louder, harder -to -follow passages,
at stylus pressures low enough to minimize wear. But
surprisingly, tracking ability tells almost nothing about
how well a cartridge reproduces most musical sounds.

Transient ability is just as important.
After all, transients are what music is made of:
sudden start -and -stop bursts of sound at all
frequencies. From the
attack of a low organ
note to the bite of
a plucked string.
Transient informa-
tion is essential to
differentiate the
sound of one
instrument from
another, and in stereo,
to localize instruments in space. That's why,
without good transient ability, no
cartridge can reproduce music with really
lifelike clarity.

Until now, it was simply one or the other.
Tracking or transient ability. Popular high -compliance
cartridges, on the one hand, offered good tracking
ability and low record/stylus wear, but sacrificed
transient ability. And low -compliance cartridges
provided good transient ability at the expense of
tracking ability and increased wear.

A new technology.

Micro -Acoustics, the world's leading manufacturer
of record -mastering styli, has combined for the first
time superb transient and tracking ability. In the
radical design of the 2002-e (patent pending), direct -

coupled electrets and critical damping provide
optimized transient ability as shown in the graph.
While an ultra -low -mass beryllium stylus bar and
high -compliance dual -bearing suspension provide
maximum tracking ability at 1 gram, for lowest
possible record and stylus wear.

HIGH -DUALITY CARTRIDGE WITH/

100OuuF CABLE CAPACITY,

WITH 25044

CABLE CAPACITY

20Hr

MICROSECONDS

55-

45-

35-

25

-15

0

1000 2000 10.000 20000

FREOOENCY IN Hz

SHADED AREA SHOWS ACCEPTABLE REGION

Transient ability best defines how accurately a cartridge can
reproduce a musical burst at different frequencies. (Note that the

2002-e's results are independent of cable capacity!)

A simple way
to convince yourself.

Micro -Acoustics has prepared a
unique demonstration record to

help you evaluate and compare
cartridge transient and

tracking ability. Just send
$3.50, and we'll mail you
a record postpaid. For f,ree

information and the name
of your nearest dealer, just

complete and return the coupon.

2002-e WITH 100uuF TO
1000uuF CABLE CAPACITY

1 Low mass body (4.0 grams) reduces warp flutter 2®puregoldconnectingwires(9mechanical
damper (one of 8) helps optimize transient and tracking ability®retainer spring for precise
stylus assembly alignment $®elliptical diamond stylus ground with the same precision as our
famous Micro -Point recording styli ©beryllium stylus bar 35% lower mass than aluminum; for
optimum high -frequency tracking and transient ability( (dual bearings and resolver for
optimum tracking ability and precise signal resolution direct coupling of stylus bar to electret
for lossless transmission of groove undulations to transducers®9user-replaceable stylus
assembly I electret transducer permanently -polarized dielectric generator, linear from
5Hz-50kHz 11 microcircuit passive circuit makes cartridge output impedance fully resistive.
eliminating effect of cable capacity: shunts preamp input.: reducing thermal noise

MICRO -ACOUSTICS CORPORATION

r
MICRO -ACOUSTICS CORPORATION
8 Westchester Plaza
Elmsford, N.Y. 10523

1 ) Please send me free information on the 2002-e
cartridge, and the name of my nearest dealer.

( ) Enclosed is $3.50. Please send me a postpaid
copy of your stereo transient/tracking ability
test record.

List Price: $115.00

NAME

ADDRESS

CITY STATE ZIP
A9-76
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playback is put through an electrical
filtering device which gradually re-
duces the amount of noise energy at
low frequencies and at high ones.
Then the noise is measured. The result
of this process is to reduce the
amount of measured noise.

Various "weighting curves" are em-
ployed, that is, various amounts of re-
duction of noise energy at low and
high frequencies. An example is the
ASA Standard C16.5-1961 weighting

curve, adopted by NAB (National As-
sociation of Broadcasters) in its 1965
standards for tape recording. Noise
reduction becomes significant (re-
duced 3 dB or more) below approxi-
mately 800 Hz and above approxi-
mately 7500 Hz. Noise reduction is

greatest for the low frequencies,
being about 32 dB at 50 Hz and still
more at lower frequencies.

All in all, use of weighting in mea-
surement of S/N results in an increase

Ohm's
Law #2

It is possible to make a loudspeaker
that can play very loud, without requiring

a receiver that's very expensive.

Once again, The
Ohm Loudspeaker
Company defies
the laws of loud-
speaker com-
panies.

Introducing a
loud loudspeaker
that doesn't need to be pow-
ered by a powerful receiver.

The Ohm C2 Loudspeaker.
By optimal venting, it's four
times more efficient than
acoustic suspension book-
shelf speakers of similar size
and frequency response.
Which means you can econo-
mize when you pur-
chase your receiver.

The Ohm C2 has
dead -flat bass re-
sponse down to 37
Hz. It has a 10 -inch
woofer, 2 -inch
cone tweeter, and
1 -inch dome
supertweeter for

high frequency response with
broad dispersion.

And like the other loud-
speakers Ohm makes, every
C2 must pass through the
most careful quality control
procedures in the industry.

Because at Ohm, correctly -
made loudspeakers are the

law, not the ex-
ception.Ohm

We make loudspeakers correctly
241 Taaffe Place, Brooklyn. N.Y. 11205

in S/N rating. It is difficult to say how
much the S/N is increased. The
amount of increase depends upon
which weighting curve is employed. It
also depends upon the particular tape
deck being measured. For example, if
a deck has particularly strong 60 Hz
hum, it can benefit more from a
weighted S/N measurement than a
deck with very little hum. As a rough
guess, weighting can improve the S/N
rating by about 6 to 10 dB. (Thus, the
NAB standard stipulates S/N ratios 10
dB higher on a weighted basis than on
an unweighted basis.) A tape deck
with an unimpressive 50 dB S/N rating
on an unweighted basis might achieve
an impressive 60 dB rating on a
weighted basis.

3. Use of Dolby and Other Noise
Reduction Systems. For a cassette
deck to have a real claim to high fidel-
ity, it must include a Dolby or similarly
effective noise reduction system
(NRS). While open -reel tape decks
can achieve S/N of high fidelity cali-
ber without NRS, there is a trend to-
ward inclusion of such systems; ear-
lier discussion has pointed out the ad-
vantages of exceeding the minimum
high fidelity requirement, namely 55
dB S/N. Dolby and similar NRS can
improve S/N by amounts typically
varying from 6 dB to 10 dB, particular-
ly at lower speeds (1-7/8 and 3-3/4
ips). The improvement tends to be
somewhat less at higher speeds (7'%
and 15 ips).

4. Tape Used. For a given amount of
distortion, say 3'/0, some types of tape
can deliver more audio signal than
can others. Thus, high output tape de-
livers more signal than conventional
tape. Further, low noise tape pro-
duces less tape noise than do some
other kinds of tape, and low
noise/high output tape has both ad-
vantages. Thus, there may be a few dB
difference in S/N ratio depending on
which type of tape is used. In addi-
tion, for a given type of tape (such as
low noise/high output, 1 mil, ferric
oxide) there may be a variation of
about 1 to 3 dB among various brands
of this tape.

5. Chance. Random variations in
components used (transistors, resis-
tors, capacitors, etc.) and in lead dress
(wiring) may result in slight variations
in S/N from one unit to another of the
same model and brand of tape deck.
Such variations might be in the vicin-
ity of 1 or 2 dB.

6. Manufacturer's Conservatism.
The conscientious manufacturer,
wishing to attain and live up to a good
reputation, will be conservative in
stating specifications for his tape

Check No. 17 on Reader Service Card
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Ifour tape sounds bad on your hi-fi system
you need a better hi -fl system.

Maxell tapes are the best way
to see just how good or bad your
hi-fi system is. Because Maxell
tapes are made to stricter stand-
ards than many hi-fi systems.

lb begin with, only the highest
quality materials go into Maxell
tapes. The finest polyester, screws,
hubs and pressure pads.

Every batch of magnetic oxide
we use gets run through an electron
microscope. If every particle isn't
perfect, the sound you hear won't
be either.

Since even a little speck of dust
can make a difference in what you

hear, no one gets into our plant
until they've been washed, dressed
in a special dust free uniform,
even vacuumed.

The fact that we're such
fanatics about making Maxell tapes
pays off for you, in the enjoyment
of superior sound. And in the
Maxell guarantee.

Which says if you ever have
a problem with any Maxell tape,
send it back and we'll send you a
new one. No questions asked.

Natujally, a product this good
doesn't crome cheap. In fact, a single
reel of our best tape costs more than

many inexpensive tape recorders.
So if you don't have a good hi-fi

system, save yourself some money
and buy cheaper tapes.

maxeltw 8T9U

Maxell. The tape that's too good far most equipment.

,ü1'11'1111!;

1 OHO

Maxell Corporation of America, 130 West Commercial Ave., Moonachie, N.J. 07074
Check No. 14 on Reader Service Card
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QUIET,
PLUS

We made the Phase Linear 4000
Preamplifier dead quiet, but we
didn't stop there. We added several
revolutionary features that make
music sound obviously better than
any other control console:
 A Peak Unlimiter that restores

dynamics lost in recording to closely
approximate the original.

 A Downward Expander that reads
"gainriding" and expands dynamics
down to precisely the intended level.

 An AutoCorrelator that makes
record/tape hiss and FM noise
virtually vanish without affecting
musical content.

 An Active Equalizer that gives you
flat energy distribution over the
full audio spectrum.

Hirsch -Houck Labs put it this way in
Stereo Review: "A good preamplifier
should have no sound of its own and
many (including this one) meet that
qualification easily. What we can say
is that the Model 4000 makes any
program played through it sound
better than through any other pre-
amplifier we have ever used, by virtue
of its unique control features, and most
particularly its AutoCorrelator and
Peak Unlimiter. Altogether it is a most
impressive technical achievement, one
bound to influence equipment to come"
Tell your dealer you want to hear Phase
Lineal s "Incredible" Preamp.

MtaávWiteir

4000
The Powerful Difference

Phase Linear Corporation
20121 48th Avenue West
Lynnwood, Washington 98036

deck, including its S/N rating. He will
make allowance for chance variation
from one deck to another, as just de-
scribed, for different tapes that may
be used with his unit, and possibly for
other factors. His may be a "worst
condition" specification for S/N.
Therefore, the typical purchaser of his
tape deck may find that actual S/N
performance exceeds rated S/N by
several dB.

The reverse can also be true, partic-
ularly for tape decks of generally low-
er price and quality. Rated S/N may
be a "best condition" specification; it
may assume that a selected tape deck
from a given model line is employed,
and that it is used with the best of
tapes. Thus, the typical purchaser may
find actual S/N below specification.

And of course we can have the in-
termediate situation, where many
purchasers find actual S/N above
specification, and about an equal
number find actual S/N below specifi-
cation.

7. Quality Control. Control over the
quality of tape decks reaching the
purchaser may range from very rigor-
ous to quite loose. Quality control is
one of the unseen things (such as ex-
tensive research) that go into a costly
machine. In the case of S/N, tight
quality control helps insure that there
is little variation from one tape deck
to another of the same model and that
none fall below specification. Loose
quality control makes possible fairly
extensive variation.

8. Design Improvements. During
the lifetime of a given model of tape
deck, which may be several years,
the manufacturer typically makes
changes, some of which may result in
improved S/N. These changes are
based on continued research by the
manufacturer, new developments by
others (such as the supplier of tape
heads), and feedback from dealers,
purchasers, equipment reviewers, and
others. Therefore, a later version of a

given model (higher serial number)
may have a few dB better S/N ratio
than an earlier version.

Conclusions
While the foregoing discussion

hopefully is enlightening, it can hard-
ly be satisfying. It cannot be satisfying
to know that S/N ratings for tape
decks vary not only because of inher-
ent differences in quality of the decks
but also because of differences in
methods of measurement and differ-
ences in tapes used for measurement.
How is the audiophile to compare the
S/N of one tape deck with that of an-
other? How is he to know the S/N of a

given tape deck-simply just to know
it or to compare it with the S/N of
other audio equipment?

It seems this situation can be re-
solved by the audiophile asking two
basic questions and by the indus-
try-manufacturers, dealers, and oth-
ers concerned-being prepared with
the answers for each brand and model
of tape deck. The two questions are as
follows.

Based on (a) the tape recommend-
ed by the manufacturer for his tape
deck,' (b) the 3% reference level, and
(c) measurement on an unweighted
basis:

1. What is the S/N ratio without use
of NRS (noise reduction system, such
as Dolby)?

2. If the tape deck includes NRS
what is the S/N with use of NRS?

We have to be able to compare
tape decks' S/N ratios on a common
basis. Until the day when all tape
decks include built-in NRS, the com-
mon basis for measuring S/N is neces-
sarily without use of built-in NRS.
Therefore, when a tape deck has
built-in NRS, we need the answer to
Question 2 as well as the answer to
Question 1. (Of course, when a tape
deck lacks built-in NRS, we can only
raise Question 1.)

NRS are available today either built-
in or as an external device made by
several companies. Therefore, one
may rightfully want to know the S/N
of one's tape system including NRS. If
NRS is built-in, this information is pro-
vided by the answer to Question 2. If
not, we can get a reasonable ap-
proximation by adding the answer to
Question 2 to the S/N improvement
claimed by the maker of the external
NRS. To illustrate, assume a tape deck
without NRS has a rated S/N of 55 dB,
based on the 3% reference level and
unweighted measurement of noise.
And assume that 8 dB S/N improve-
ment is claimed for the NRS device.
Then the S/N of the tape system, in-
cluding the NRS device, amounts to
about 63 dB. Q

'It is unlikely that the manufacturer would
recommend a tape chosen solely because it
serves to maximize S/N. Other factors in his
choice of tape will include its frequency
response, availability, cost, physical characteris-
tics (such as oxide shedding, tendency to cup or
curl, accurate dimension, etc.)

Probably a better alternative to (a) would be an
industry -accepted standard tape, issued under
the auspices of NAB, which all tape deck manu-
facturers would agree to use for the purpose of
specifying S/N. (A manufacturer could still
recommend commercially available tape or tapes
to be used with his deck.)

Manufactured in the U.S.A.
Distributed in Canada by H. Roy Gray. Ltd.

Check No. 20 on Reader Service Card

AUDIO  SEPTEMBER, 1976



How 2'/2 Million Smart Buyers
Get Superior Quality CB and Hi -Fi

Equipment at Lower Prices.

pEIECiRONiCS I111EPIO01111/NPIKE SVO55E1,NV
11101

 Citizens Band
 Cameras
 Calculators
 Hobby Kits
 Watches & Clocks
 Test Equipment
 Electronic Parts &

Accessories
 Musical Accessories
 Security Systems
 Power Tools
 Stereo Components
 Radios
 Ham Gear
 Scanners
 TV Accessories
 Books
 Home & Office

Communications
Systems

 Auto Accessories
 Optics
 Hardware
 Antennas &

Accessories
 Microphones
 Telephone

Accessories
 Tape Recorders,

Decks & Players
 Speaker Systems
 Receivers
 Turntables
 Hi -Fi Systems
 Phono Accessories
 Cartridges
 Headphones
 Walkie -Talkies

And much, much more.

Lafayette
Radio ElectronicsShopping Centers

With The

FREE
Lafayette

Catalog

You'll also find extraordinary values on the largest
selection of electronic products in the world. The
new 1977 LAFAYETTE catalog has 164 pages filled
with thousands of the latest products and better
electronic values for your home, car and business.

Select from hundreds of famous name brands in
addition to top -rated LAFAYETTE products. Behind
every product is our 56 years of experience, re-
liability and a money back guarantee of your satis-
faction. Enjoy shop -at-home convenience and a
variety of easy payment plans, too.

LAFAYETTE has provided consumers with leader-
ship in electronics values since 1920 because we
offer more for your money. You get superior quality
products with extra features at lower prices. What-
ever your needs, if its electronic, you'll find it in this
catalog.

Smart buyers know that shopping around is the
best way to get the best deal. Shop around in our
new catalog and you'll see why so many people
think so much of it. Before you buy anywhere else,
check the LAFAYETTE catalog. Send for your FREE
copy today. There's no obligation, and you'll get
more for your money.

Mail the coupon below today.

Lafayette Radio Electronics Corp.
. Dept. 25. 111 Jericho Turnpike, Syosset, New York 11791

Send my FREE catalog to:

II Name

111

City

State Zip

1111.11N11.11111.111.11111.111.1.1.1111.1x.111

Street_
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A Very Different Stereo Receiver
From Advent.

The new Advent Model 300 is a unique stereo
receiver that, within its power capabilities, is
designed to sound as good as the best combinations
of separate -chassis preamps, tuners, and power
amplifiers.

At a suggested price of $259.95, the Model 300
receiver is designed for people who can appreciate
but generally not afford the level of sound quality
produced by the finest audio components. We think
there are a lot of people in that category.

The Holman Circuit.
A major reason why the Advent Model 300 sounds
the way it does is an entirely new phono preamp sec-
tion that is audibly equal or superior to any separate
preamp at any price. Designed by Advent's Chief
Electrical Engineer, Tom Holman, the new circuit is
the product of exhaustive listening, testing, and
rethinking.

It came about largely because our checking of
preamps of all kinds and prices kept turning up no
reliable correlation between test measurements and
audible quality. That turned out to be because stand-
ard measurements for preamps weren't checking
their performance under actual conditions of use-
a fact that became the center for our own develop-
ment effort.

We found, for instance, that frequency response
measurements weren't being made with signals from
phono cartridges, but simply with the use of test
generators. This meant that important impedance
interactions between preamps and various cartridges
of different design-causing very audible differences
in actual high -frequency performance-weren't

showing up in standard tests. Phono noise measure-
ments also didn't cover the effects of cartridges. And
asymmetrical waveforms representative of music
weren't being employed to check overall perform-
ance under in -use conditions.

If you would like a full technical description of
how the Holman Circuit came about as a result of
findings like these, we will be happy to send you a
reprint of a paper prepared by Tom Holman for the
Audio Engineering Society. (Please see our coupon.)

The main facts about the new preamp, however,
are these :
 It provides the full performance potential of any
cartridge used with it.
 Its effective noise is as low as any preamp's.
 It handles actual asymmetrical musical signals
flawlessly.
 It incorporates a unique subsonic filter that elim-
inates the often severe performance problems (such
as acoustic feedback, amplifier instability, added IM
distortion in power amps and speakers, and loud-
speaker damage) caused by ultra -low -frequency
pulses generated by warped and eccentric records
and by subsonic turntable rumble. This unique filter
is far more effective than a rumble filter, with abso-
lutely no audible effect on wanted low frequencies.

And the preamp sounds, as you will hear, the way
we say it does.

The Tuner.
Like the Model 300's preamp, its FM stereo tuner is
designed for optimum performance under real con-
ditions of use.

That means it is deliberately not designed for the



highest possible sensitivity rating. Our tests of receiv-
ers and separate tuners (and subsequent checks of
in -use performance) indicated to us that the race for
on -paper sensitivity was causing audible problems
for many people in the typical urban and suburban
reception areas across the country. The straining for
impressive sensitivity specs tended to result in severe
overload problems in many cases - causing strong
stations to show up at several points along the dial
and interfere with (or entirely blot out) other sta-
tions. The loss of effective reception quality for lis-
teners is very real and important.

The Model 300 is consequently designed for the
best combination we can manage of sensitivity, selec-
tivity, and overload margin. It shows up virtually
one-to-one in this crucial combination in direct com-
parison with most separate tuners costing far more.

The tuner section also offers Phase -Locked -Loop
multiplex circuitry that provides excellent stereo
separation and unusually effective suppression of
the very common "birdie" interference from stations
that broadcast background music and other subsid-
iary SCA signals along with their regular stereo
transmissions.

And the Model 300's unique vernier tuning system
and LED tuning indicator make for consistently
easy, precise tuning year after year, with no chance
for dial -cord slippage and apparent changes in sta-
tion location on the dial. Perfect tuning is indicated
when the two LED's light with equal intensity.

The Amplifier.
The Model 300's amplifier will provide ample acous-
tic output levels with virtually any speaker we know
of (including all Advents) under the usual home
listening conditions - with no sense of strain or con-
striction. Yet it's rated very conservatively at a min-
imum of 15 watts per channel into 8 ohms, 40-20,000
Hz, with less than 0.5% THD. The facts here are
well worth going into.

Because of the emphasis on power output in audio
advertising, manufacturers in the highly competitive
receiver market are under pressure to offer the high-
est rated power per dollar. To do so, the usual design
approach operates output transistors at or near their
limits and then protects them with voltage/current
limiting circuitry.

A receiver designed that way will deliver its rated
power into the usual test load (a resistor connected
across the output terminals) without difficulty. But a
speaker presents a more complex load than a simple
resistor, and when a receiver of such design operates
into a loudspeaker, the protective circuitry usually
triggers at well under rated power. The result is that
a receiver of that kind just isn't as powerful, in real
use with a speaker, as its rating indicates.

The Model 300 approaches things differently. It
uses output transistors of the type usually found in
units of twice the rated power. It doesn't operate
them near their limits, and so doesn't require the
usual protection. It will deliver its full rated power
into a speaker load, and the actual loudness it can
achieve before clipping is more than ample for driv-
ing speakers under home conditions.

We realize it may be hard to believe that a receiver
rated at 15 watts per channel can do the full job with

a pair of speakers. But this ¿me will - and we say this
as a speaker manufacturer with a good knowledge of
what's needed for satisfying overall sound. It does so
well, in fact, that when we introduced the Model 300
to audio salesmen and asked them how powerful
they thought it was after hearing it, they averaged a
guess of twice its rated power, and some guessed it at
four times the reality.

Equally important, the output design of the Model
300 insures that there will be no audible side effects
during clipping at maximum output. The protective
circuits in many receivers can and often do cause
disturbingly audible side effects during clipping, and
some of them generate high -frequency pulses that
can damage loudspeakers. The Model 300 doesn't.

The Model 300 As A Tuner-Preamp.
If there ever comes a time when a Model 300 user
wants higher power output (for super -loud listening
in a very big space), the logical direction to go is
toward one of the high -power separate amplifiers
rated at upwards of 60 watts. (A 30 or 40 watt
receiver just doesn't offer that much more actual
acoustic output than the Model 300.)

In that case, and in lots of others, the Model 300
can serve as a separate tuner-preamp of superb qual-
ity - fully as good as separate -chassis units in aud-
ible performance, at a fraction of the cost. It won't
offer quite as much flexibility as the separate units,
but the sound will be every bit as good.

Not only does the Model 300 offer a tuner-preamp
output jack for this use, but it also has an input jack
to its power amplifier, so that it too can be used
separately - with other speakers,
new generation of time -delay devices now starting
to appear.

The Mobile Model 300.
In addition to the standard Model 300, we are also
manufacturing a special version, the Model 300/12,
with a switching -mode power supply for use on a
12 -volt electrical system in a van or boat or where-

have -you away from home. The unique power sup-
ply of the Model 300/12 allows it to provide full
rated power in portable use, so that you can enjoy
the same level of sound quality away from home as
in your living room.

If you would like more information before going
to hear the Model 300, please send us the coupon.

Thank you.r--- '--a,--M----
Advent Corporation, 195 Albany Street,
Cambridge, Massachusetts 02139
Please send :

Your literature on the Model 300.
 A copy of Tom Holman's paper on the

300 for the Audio Engineering Society.

Name

I Address

I State 7ip

City

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



Reading
VU Meters

C. E. Motile

The VU meter was introduced in
1939 as a standard meter to avoid the
confusion that existed in the broad-
casting industry at that time. Audio

42 level meters up 'til then had a bewil-
dering array of reference levels, vari-
ous speeds of movement, slow, medi-
um or fast, and some people even
chose to ignore the fact that they
were dealing with a non -symmetrical
wave shape. The meters still do vary
on cheap equipment where they were
meant to solve these problems. How-
ever, they can do very well, on the
technical specifications'. But now
there seems to be more confusion,
because of the different ways of read-
ing the meter and also expressing
what is read. The problem has re-
cently become more acute, now that
the use of the meter is not confined to
broadcasting, but has found ready ac-
ceptance in sound recording, both for
commercial and private uses. Even a
novice to the hi-fi market looks for a
VU meter on each channel of his new
equipment.

But why have a VU meter? Perhaps
its need should be justified before de-
tailing the reasons for confused read-
ing. The use of one piece of equip-
ment confined to one person would
seem to be the occasion for least use
of a level indicator-for the low level
passages, listening to a speaker will let
you know when the level is getting
too low and into noise, and the speak-
er can still be used to get a rough as-
sessment of "when it's too loud, it dis-

torts." Even so, with the best of equip-
ment, where no compression of vol-
ume is required, a starting point for
setting the volume control is difficult
without the aid of a level meter. Then
the meter has a further use, to enable
a repeat of the same maximum vol-
ume level which has been found to be
satisfactory before-the hearing of a
speaker won't be accurate enough af-
ter only an hour or so. The advantages
are more obvious when a change of
personnel is involved, or when there
is a change of tapes or programs.

A Standard Meter
Not the least of the claims for the

use of a VU meter, compared with
other level indicators, is that its dy-
namic characteristics are rigidly speci-
fied and controlled, such that the
speed of movement happens to cor-
respond very closely with the effect of
music and speech on the ear, i.e. the
loudness effect. Combined with the
background color on the scale, the
meter is easy to read and yet easy on
the eyes. The same cannot be said for
some "peak" reading meters; they
need extra equipment to drive them,
they look odd with their wild upswing
and slow return and still never quite
make the peaks.

Let's have the "loudness" type me-
ter as long as provision is made for the
peaks that are there above the VU
reading. Most VU meter users allow 8
or 10 dB above the +4 VU or +BVU, or
whatever standard they use, but peaks
of 14 dB above the meter reading
have been observed on unusual pro-
gram material. Also it is rare to find an
operator that can aim and maintain

the pointer deflection just up to the
"0" mark most of the time, without
getting, say, 2dB over. If 2dB is al-
lowed for the human ei ror and 10 dB
for the peaks, then 12 dB seems to be
the appropriate allowance to make
for overload and distortion tests, e.g.
+20 dBm for a +8 VU circuit. This
could be the first of the confused
ways of reading a VU meter. How
many tape recorders are tested for
distortion, with a continuous tone
only deflecting the meter to the "0"
mark? The VU meter will stand 14 dB
above this mark continuously without
any ill effect, so should the rest of the
equipment. Why not specify and
check it at the right level (not 5 dB
above,')?

Even if the VU meter had no other
advantages, it would still be worth us-
ing, just because it is standard, and so
valid comparisons can be made be-
tween various pieces of equipment
and between different locations in a
network.

Origin
It was the network folk who proba-

bly helped to conceive the idea of a
standard meter with rigid specifica-
tions', but the advice on how to read
was then slanted towards network op-
erators, with observations being made
at a transmitter, repeater or a switch-
ing center. This was good at the time
because each location was staffed and
was presumed to have a complete VU
meter, i.e. a meter with an attenuator
in 2 dB steps, with the recommenda-
tion that the attenuator be adjusted
until the majority of peaks reached
within + or -1 dB of the "0" mark on
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Receiver offers audio tolerances
that will satisfy the most intolerant.

-he Onkyo Servo -Locked Stereo Receiver
was engineered fcr the audio purist. Judge
the featu-es for ycurself.

The new Servo -Locked circuitry automat-
ically zeros -out dr ft and cancels out distortion
to a degree. gnat surpasses the requisites of
-he most demancn3 audiophi e.

There ar_ still ncre refinements. Multi-
Tle tape ,r -puts to dub your own program
material. A solidly built large flywhee tuning
knob makes the tiring needle glide effort-
essly over a wide 8 -inch linear prec sion
divided tuhirg panel. Aluminum anc brush
aluminuh- panels and easy to opera_e
controls for every function.

The TX -.500 provides superb perform-
ance. Tes-ec according to precise FTC
standares, the TX -2530 delivers 27 watts per

chanrel. minimum RMS, botl- charnels
driver at 8 ohms from 40Hz .o 20kHz with
no more than 0.5..% total harrr.onic distprtion.

The wide frequency resporse marl
amplirier provides xceptiona, transient
response. Dual oscilloscope traces, wittl a
50Hz square wave fed through, have stown
less than a 5% tilt (sag) as opposed :o a
25-50% tin (sag) fc and in conventions
amplifiers tested under the same :ix -Id -dons.

Compare the Onkyo Servc-Locked Stereo
deceiver can any Dasis, includ ng value, and
iou see why audicphiles chose Orkyo.

ro nore in`ornation and the name of
/our Nearest dealer where you can see a
demonstration of -he TX-25CO3 wife tc
3rkyo =oday.

01\I KOR
Onkyo L.S.A. Corporation

Eastern Offic: 25-19 43rd Ave., Long Island City, NY. 11101,212-729-2323
Midves: Office: 935 3ivert Drive Wood Dale, II. 60191.112-595-2970

C3r.ace: Sole aKrbutor, Tri-Tel Associates Ltd., 105 Sparks Ave. `h'ill vdale, Ontario, Canada M2H 2S5, -1-499-5044

108 kHz
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the meter. Then the measurement
was expressed as the sum of the meter
reading and the attenuator-easy, if
the meter deflects to the "0" mark,
just read off the attenuator setting and
there it is, so many VU.

But the position has changed, there
are fewer transmitter, repeater and
switching locations that are staffed,
and at the places where programs
originate, and certainly on most tape
recorders, there is no attenuator vis-
ible, and no marks on the meter to say
+4, +8, +10, or whatever standard is
used. Furthermore, the instructions as
to where the needle should deflect
are either too brief, such as "up to
zero," or too ponderous, "the read-
ing is determined by the greatest de-
flections occurring in a period of
about a minute for program waves, or
a shorter period (e.g. 5 to 10 seconds)
for message telephone speech waves,
excluding not more than one or two
occasional deflections of unusual am-
plitude."5 There appears to be 4 dif-
ferent interpretations given to these
instructions:

1. Keep the needle above the "0"
mark, most of the time.

2. Never let the needle get above
the "0" mark.

44 3. Look for some mythical average
of the deflections and adjust until this
average is at the "0" mark.

4. There must be a correct way. "In
average program material (speech
and light music), peaks occurring at
the rate of 6 per minute are regarded
as the most significant, and should de-
flect to the zero mark, allowing for an
occasional overswing; classical music
will need to be observed over a long-
er period."

Perhaps this last interpretation is

more significant when it is seen how
some people have twisted it around,
and said that you should see a peak
every 10 seconds. This is quite wrong,
because music and speech are not
performed with such regularity; it
would be terribly monotonous if it
were so. But it does raise the im-
portance of elevating the monitoring
speakers or phones to equal status
with the VU meter-how can you
make a valid observation without ears
to tell you what type of program ma-
terial is present? Even without a
knowledge of music, most people can
tell from the way the music is being
played whether it should be loud or
soft.

Using a VU Meter
The instructions should be sim-

plified further and included with each
piece of equipment using a VU meter.

The advice to novices, just starting
with their first tape or cassette record-
er could be: get some prerecorded
material, either news type speech or
light music with a rhythm, i.e. some-
thing with only small variations in vol-
ume and, while it is playing, adjust the
volume control until it is easily seen
that the majority of peak readings
come to the same point on the scale,
adjust the volume control again until
these peaks reach the 100% mark,
then you have correct level. A little
more time is needed to get correct
level on classical music or unusual
program material, but what to call it?

There is neither the time or the
need to call it anything in some situ-
ations. If the concern is only with
your own tapes, then it needs only to
be called "correct level," and the fig-
ures on the meter are superfluous.
The manufacturers of the equipment
may tell you in the instruction book
that "0" on the meter is +4 VU, +8
VU, or whatever they choose, but
they have also allowed a margin of 8
dB to 14 dB above the VU meter read-
ing for peaks. The "medium -fi" mar-
ket is probably best served by what
some of the equipment is now using;
i.e. a meter with a black arc up to
about 70'/0 of the scale, then the arc
continues with red-no figures or let-
ters to confuse the user; just the di-
rection that most of the peaks should
come up to the division between
black and red.

Something better is needed for the
professional and broadcast equip-
ment, but not the present "A" scale
with its confusing -20 to +3 VU scale.
Certainly this scale has its merit when
used in a system that requires line-up
tone tests, but for the -fajority of
users, concerned with the origin of a
program, and with no meter atten-
uator in sight, perhaps the best solu-
tion would be to have the meter
marked +4 or +8 at the present "0"
mark. The marking chosen would de-
pend on the reference being used,
and then as the meter is only going to
be read between the present -1 and
+1 VU marks, all that is needed in ad-
dition is +3 and +5 markings for +4
VU equipment. Similarly, for +8 VU
equipment, the scale would read +7,
+8, +9 VU under the arc, and on top,
retain the 0 to 100 to emphasize the
idea of 100% utilization of the equip-
ment. This could be called a "C" scale
to distinguish it from the present "A"
and "B" scales. Now the operators
and technicians could abandon such
phrases as"it's zero on plus eight," "ifs
zero level" (this was supposed to be

buried long ago) or "it's peaking at
minus five." This last expression is the
most confusing of all: is it -5 VU, -1
VU, +3 VU or -5 on the scale or what?
Wouldn't it be better to be able to say
"this program is +4 VU (or whatever
the standard is in use)? No more is re-
quired, but it would imply - three
things:

1. An approved VU meter, cor-
rectly calibrated, is being used.

2. Program material is being ob-
served, not tone or peaks.

3. The progress has been observed
for a long enough time to make a re-
liable statement.

As starters for a new scale meter,
how about only 3 markings for VU
and the 0 to 100% in 20% steps on
top? For those interested in a com-
posite program of speech and music,
the percentage scale is very useful for
setting the level for the less important
parts of the program, e.g. themes to
introduce a speech session or bridg-
ing music between two scenes in a
play. Most broadcasting organizations
look for this refinement in the presen-
tation aspect of operating, and issue
instructions worded something like
"keep the less important portions of
the program down to -5 on the scale,
or down 4 dB or down to 60%. The 'io
mark is easier to see and is another
reason for retaining the 0 to 100'/0
markings.

It is worth noting that most motion
pictures produced over the last 15
years appear to be using this refine-
ment, combined with the use of VU
meters. The effect on the ears is cer-
tainly better than what is still evident
on older films, where peak type me-
ters were used and the music intervals
always sounded 5 to 10 dB louder than
the speech. The intelligent use of a
VU meter can assist in making a very
well presented program. Q
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The Exceptionals
TWO HIGH-PERFORMANCE CASSETTE DECKS FROM

KENWOOD, ENGINEERED THREE WAYS BETTER:

KX-720 Stereo Cassuttt, Deck

KENWOOD
STEREO CASSETTE DECK K0(-620

KX-620 Front -Load
Stereo Cassette Deck

Precision Drive Systems for Low
Wow and Flutter. Total stability
characterizes the KENWOOD tape
drive systems. A large, heavy fly-
wheel driven by an electronically
controlled motor holds wow and
flutter to imperceptible levels:
0.08% WRMS for the KX-720;
0.09% for the KX-620.

Precision Electronics for High
Signal -to -Noise Ratio. Both system -
generated and tape -related noises
are held to new lows by KENWOOD
engineering. The famous Dolby*
Noise Reduction System further
improves S/N by a good 10 dB
for every tape type.

Precision Controls for Best Fre-
quency and Dynamic Response.
KENWOOD extends high frequency
response with separate Bias and
Equalization Controls for every
tape type. To improve dynamic
response, KENWOOD lowers
RECORD reference level for 0 VU,
thus increasing recording head-
room and minimizing the danger of
oversaturated tapes.

*Dolby is a trademark of Dolby
Laboratories, Inc.

For complete information, write:
the sound approach to quality

KENWOOD
15777 S. Broadway, Gardena, CA 90248
72-02 Fifty-first Ave., Woodside, N.Y. 11377
In Canada: Magnasonic Canada, Ltd.
Check No. 12 on Reader Service Card
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The instruments
in this advertise-

ment are new and diverse.
They

are also selective,
deliberately.

This is consistent
with our attitude

- to make components
only

where we feel we have something

to contribute.
Then, to give them

the finest expression
of which we

are capable.

Our 330c stereo receiver
is

the most recent
in a series that

opened
the world of true high fidel-

ity to the music lover with a modest

budget.
Its predecessor,

the 330B,

earned extraordinary
reviews and

recommendations
from the leading

magazines
and the most respected

consumer
organizations.

Neverthe-

less. when improvement
was prac-

tical, we replaced
it.

barman,
kardon



The 330c has increased power,
tighter phase linearity and wider
bandwidth than its immediate pred-
ecpssor. Yet it is offered at virtua ly
the same price as the original 333,
introduced seven years ago.

In its review of the HK1000
stereo cassette deck,HighFideli`y
said, "The HK1000 is the best se
far ... A superb achievement."

We've gone beyond it.
With the HK2000.
Performance specifications of

the HK2000 are impressive. For
example, wow and flutter: 0.07%
(NAB) WRMS. The HK2000 is so
sensitive to low frequencies that
a subsonic filter has been incor-
porated which can be used to
remove unwanted signals from
warped records. But just as in all

Harman Kardon amplifiers and
receivers, wide band design in
the HK2000 produces sound
quality that transcends its im-
pressive specifications.

When we introduced our
straight line tracking turntable,
the ST -7, it was recognized at
once as the definitive way of
playing records. Precisely as the
master was recorded. Without
tracking error. Without skating.

The ST -7 was designed for the
music lover who had to have the
very best-and could afford it.

The ST -6 now joins the ST -7.
Straight line tracking, with the
demonstrable benefits it offers,
is now available to a wider audi-
ence-without compromising
performance.

The two turntables are virtually
identical in appearance and oper-
ating capability. They use the
same tonearm and straight line
tracking mechanism. They are
both belt driven and use the
same platter and support bear-
ing. Yet the ST -6 is available for
little more than the cost of a de-
luxe record player of conven-
tional design.

We'd like to tell you more about
our new instruments and, equally
important, about the point of view
they represent. Write to us directly
-without impersonal reply cards
or coupons. We'll respond in kind
with full information.
Harman Kardon, 55 Ames Court,
Plainview, New York 11803.

ha rman/ kardon
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Equipment
profs s

JVC S-300
FM Stereo/AM Receiver
MANUFACTURER'S SPECIFICATIONS

FM Tuner Section
IHF Usable Sensitivity: 10.97 dBf (1.9
µV). 50 -dB Quieting Sensitivity:
Mono, 16 dBf (3.5µV); stereo, 37.2 dBf
(40µV). THD, 1 kHz: Mono, 0.2'/o;
stereo, 0.4Vo. S/N: Mono, 70 dB; ster-
eo, 60 dB. Selectivity: 60 dB. Capture

Ratio: 1.2 dB. Image Rejection: 70 dB.
AM Suppression: 50 dB. Stereo Sepa-
ration: 1 kHz, 45 dB; 10 kHz, 30 dB.
AM Tuner Section
Sensitivity: 300 kV/M, internal anten-
na; 30µV, external antenna. S/N: 55
dB. Selectivity: 30 dB. Image Re-
jection: 45 dB. I.F. Rejection: 50 dB.
Amplifier Section
Power Output: 50 watts/channel con-
tinuous, 8 ohm loads, 20 Hz to 20 kHz,
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© JVC

For several years now, Japan Victor Company has been
concentrating its advertising efforts on the promotion of the
CD -4 four -channel disc concept. This emphasis has, per-
haps, distracted the public's attention from that company as
a producer of excellently performing component equip-
ment. Now, with the "big splash" promotion of quad-
raphonic equipment on the wane, the company has in-
troduced a completely new line of integrated receivers
which, outwardly at least, are as different from the conven-
tional looking receiver as a quadradisc is from an old 78 -rpm
record.

The front panel of the S-300 (a mid -priced unit of five sim-
ilarly styled receivers) has no rotary knobs, with the ex-
ception of a single edge -mounted tuning control somewhat
reminiscent of the thumb -wheel tuning knob used by
Marantz on its tuners and receivers. This tuning control,
positioned on a light colored section of the panel, divides
the two main areas of the receiver's front. AM and FM fre-
quency dials and pointer are sloped backwards to make
them highly visible from above, and FM calibration points
are linear and spaced at every half MHz. In addition to the

at no more than 0.31/4 THD. IM Dis-
tortion: 0.3%o at rated output. Damp-
ing Factor: 50 at 8 ohms. Input Sensi-
tivity: Phono, 2.5 mV; high level, 180
mV. S/N, "A" Weighted: Phono, 70
dB; AUX and Tape, 95 dB. Phono
Overload: 200 mV. Frequency Re-
sponse, Phono: RIAA ±0.5 dB. S.E.A.
(Graphic Equalizer) Center Fre-
quencies: 40 Hz, 250 Hz, 1 kHz, 5 kHz,
15 kHz. Range of Equalizer Controls:
±12 dB.
General Specifications
Dimensions: 19-11/16 in. (50 cm) W
by 6-5/16 in. (16 cm) H by 13-3/16 in.
(33.5 cm) D. Weight: 22.9 lbs. (10.39
kg). Suggested Retail Price: $400.00.
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usual tuning and signal -strength meters (at the left), are an-
other pair of meters (to the right) which are accurately cali-
brated to read power output delivered to 8 -ohm loads.
These meters, most often found on very expensive separate
power amplifiers, can be used to monitor output power lev-
els so that speaker power ratings are not exceeded or to bal-
ance stereo channel outputs.

Program source and all other functions are selected by
means of 11 rectangular push buttons arranged in a neat
single row below the dial area. Functions of these buttons,
in addition to program source selection, include speaker se-
lection, tape monitor and dubbing selection (there are two
tape monitor circuits), FM muting/mono selection, power
on/off, and loudness circuit selection. A stereo indicator
light is located between the two pairs of meters, while a
headphone jack is located along the lower edge of the pan-
el. Instead of the usual bass and treble controls, the S-300 re-
ceiver is equipped with a five -control graphic equalizer,
which JVC calls S.E.A. (for Sound Effects Amplifier). Five
slide controls divide the audio spectrum into five segments,
and each control varies the output at a specified center f re -
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Fig. 1-Interior view, JVC S-300.

quency (listed in the manufacturer's specifications, above)
by ±12 dB. To the best of our knowledge, JVC is the first
company to incorporate a full graphic equalizer circuit intc
an all -in -one receiver, providing a much greater degree of
tonal equalization than is possible with even the most elabo-
rate bass and treble control arrangements. Each of the five
S.E.A. levers moves in discrete click -stop or detented in-
crements, permitting easy duplication of favorite settings.
Above these five controls are two horizontally moving slide
controls which take care of master volume and balance ad-
justments.

The rear panel of the JVC S-300, pictured in Fig. 1, features
spring -loaded speaker terminals for two sets of speakers.
The usual input and tape output jacks are provided, as is a
multiple DIN socket for the Tape 2 connections. Preamp
out/main amp in jumpers can be removed for separate ac-
cess to the preamp and main amplifier sections of the re-
ceiver, and an FM detector jack is also available for possible
use with an FM four -channel adaptor in the future. The 75 -
ohm and 300 -ohm antenna connections are in the form of
screw terminals, one of which comes connected to a so-
called "indoor antenna wire" which must be removed be-
fore a normal antenna is connected. Switched and un -
switched convenience a.c. outlets and the usual pivotable
ferrite AM bar antenna complete the rear panel layout.

Circuitry and Internal Construction
While no schematic diagram is supplied with the owner's

manual of the S-300, an examination of the internal con-
struction of the receiver (See Fig. 2) and perusal of the com-
pany's descriptive literature yielded the following data. A
single -unit four -resonator ceramic filter is use in the i.f.
section together with a quadrature FM detector and a
phase -lock -loop stereo decoder. AM circuitry is contained
in a single multi -purpose IC. The FM front-end uses a three -
section tuning capacitor and a dual gate MOS-FET r.f. ampli-
fier stage. The phono preamp section includes a two -stage
direct coupled PNP-NPN pair powered by a dual polarity
supply. The amplifier section uses a differential input stage
followed by a Class -A driver circuit. Output stages consist of
a Darlington -connected, parallel push-pull, full com-
plementary circuit. Several forms of protection circuitry are
provided, including a speaker circuit relay, a d.c. voltage de-
tector, and a speaker safety circuit which, according to the

Fig. 2-Back panel view.

company, is covered by two granted U.S. patents. Dual -po-
larity output -stage voltage supplies are filtered by a pair of
10,000 /IF filter capacitors.

FM Performance Measurements
IHF usable sensitivity of the S-300 measured 11.6 dBf (2.1

µV), while 50 -dB quieting in mono was an exceptionally
good 13.2 dBf (2.5 µV). Stereo sensitivity was limited by the
switchover threshold to 25.2 dBf (10µV), and 50 dB of quiet-
ing in stereo was obtained with a signal input of 37.2 dBf (40
µV), exactly as claimed.

In the area of S/N and THD the JVC S-300 did much better
than claimed, with S/N readings in mono and stereo of 74
and 71 dB respectively and THD readings (at 1 kHz) of 0.14%
in mono and, surprisingly, 0.11/4 in stereo. These results are
shown graphically in Fig. 3. Selectivity (alternate channel)
measured 63 dB, while image rejection was exactly 70 dB as
claimed. Capture ratio at 45 dBf measured 1.3 dB. Spurious
responses were down some 85 dB, and AM suppression
measured 54 dB, again exceeding published claims.

Stereo separation and distortion versus audio frequencies
are plotted in Fig. 4, and while separation at mid -fre-
quencies fell short of the 45 dB claimed (it measured 42 dB,
still a good figure), some 30 dB of separation was maintained

Fig. 3-FM quieting and distortion
characteristics.
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10 sound reasons to
buyour new recdveL

Plus its sound.
SONY "M SIEFEOicM-Am RECE3/ER

Sony's new, more
powerful STR-68COSD
receiver should get a
warm recepticn. Because
it not only loo{s different
from other receivers, it is
different.

It has some features
found In more expensive
separate components-ard
other features found
nowhere else at al .

The most -used con-
 trols all in one place.

Electronically. it vould have
been convenient for us to scat-
ter the level control, tuning
knob and input and tape selec-
tors all over cur receiver. :nstead
we grouped them n the upper
right -nand co-ner-so they're
convenient fcr yoa.

A dial pointer that dou-
bles in length when it's

close to a sation. Together witn
the signal strength meter and the
center channel meter, this Sony
innovation constitutes a system that
helps you ture faster and more
accurately.

90

c

STR-6800 SD LA,jI x tar jvsi

A muting switch-great if
 the phone rings. Fl ck it

dowr anc vo ume drops` Flick it
back uhf and volume gces back up to
whey_ i= was. Ard this muting switch
is rig -t where it should be-right
next _o the level contrbl.

4 A stepped level control to
.:keep loth channels equal.

It ggua-an-ees unprece:ented accu-
rady-tov.tithin 1/2 db 'nstead of 1 db
And 1 guarantees it ove- the whole
volume range instead of just in mid -
volume.

5 MOS FET front end elec-
 tronics unitized tuning.

The 4 -gang toning section and all its
assn fated elec ronic parts are
mou-tedonone sub-assen-bly. So

100
02

.

104
106

, 1,
14eU

temperature cif=erences don't affect
these circuits-the receiver tunes
the same whe-her it's cold or warmed
Lp. And, with \IO_S FET, the receiver
has a very wice dvrramic range.

Dolby noise reduction
 system_ As more and more

stations broadcast n Dolby, you can
rally use a Dolby system. And ours
has a definite advantage: Instead of
being an opt 'anal extra, it's built in-
operated from the -front panel.
rJ Phase loc wed loop. It

gives yo i greater stereo sepa-
ration and less distortion.



TAPE

SOURCE ..

TAPc

Rfl MUTING GO&e y

8 LEC (low emitter concen-
tration) transistor. This

piece of advanced design in :he
preamp phono stage assures you
tight RIAA equalization plus low
noise, low distortion and a wide
dynamic range. It's a Sony exclusive.

An acoustic compensator
 for easy control of highs,

lows and middles. A conven-
tional loudness cont-ol only lets you
boost bass. Our acoustic compensa-
tor has three positions: For true

And more.To these
specifications (remem-
ber, we state them con-

servatively), add Sony's
proven reliability. And
you get a receiver that
produces a sound that'll
make you understand why

you have ears.
That's the STF.-

6800SD at $600. Or, for less
power and a few less features
-but no loss of fidelity-the

STR-5800SD at $500 and the
STR-4800SD at $400 (all sug-

gested retail prices).
A sound investment.

`oudness compensation, for bass
boos: and For mid -range presence.

10Sony's most powerful
e receiver. It delivers 80

watts minimum RMS continuous
power per channel at 8 ohms from
20 Hz to 20,000 Hz with no more
_ran0.l5%total harmonic distortion.
t has a direct -coupled power ampli-

-ier with true complementary sym-
metry output stages.

Check No. 29 on Reader Service Card

© 197'6 Sony Corp. of America. Sony, 9 W. 57th St., N.Y. 10019. SONY is a trademarik of Sony Cor p
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Fig. 4-Separation and distortion ver-
sus frequency.
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Fig. 5-Total harmonic and IM dis-
tortion characteristics.
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Fig. 6-THD versus frequency.
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Fig. 7-Boost and cut ranges of the
five S.E.A. graphic equalizer controls.

Fig. 8-These settings
of the S.E.A.
controls resulted in
the response
shown in Fig. 9.
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all the way out to 10 kHz. There was little evidence of
"beats" in the high frequency stereo THD measurements,
and at 6 kHz in stereo THD was still a low 0.2%.

AM Tuner Section Measurements
External AM antenna sensitivity measured 27 µV, while

signal-to-noise ratio in AM reached levels of 55 dB as
claimed. I.f. and image rejection both measured 49 dB, and
THD at 30% modulation was just under 1.0)/o, typical of AM
circuit designs found in mid -priced integrated receivers.

Amplifier and Preamplifier
Section Measurements

The amplifier section of the JVC S-300 is conservatively
rated in that we were able to obtain 54 watts per channel at
rated THD (0.3%) even at the frequency extremes of 10 kHz
and 20 Hz. At mid -band frequencies, the amplifier section
delivered 58 watts of continuous power per channel for its
rated THD of 0.3%. At rated output (50 watts per channel),
THD was only 0.065% while IM measured 0.18%, still well
below the 0.3'/o rating. There was no evidence of notch or
crossover distortion at lower output levels down to 0.25
watts (see Fig. 5), and any lower level readings were ob-
scured by residual noise levels, as might be expected. Dis-
tortion versus frequency for the rated 50 watt per channel
output level is plotted in Fig. 6

Phono input sensitivity measured close to the 2.5 mV
stated and overload capability of this section was 220 milli-
volts, a bit better than the 200 mV claimed. S/N ratio in
phono was measured both weighted and unweighted and
were impressive with readings of 71 dB unweighted, 78 dB
for the "A" weighted measurement. For the high level in-
puts, weighted S/N was 97 dB, while residual noise (with vol-
ume control fully counterclockwise) was 102 dB below rated
output. All of these numbers would be considered excellent
for a receiver at any price but are particularly outstanding in
a medium-priced receiver such as the S-300.

S.E.A. Graphic Equalizer Range
Figure 7 is a graphic representation of successive sweeps

on our spectrum analyzer in which each of the five frequen-
cy slide controls was moved to its boost and cut extreme po-
sitions. Action is precise and center frequency points are ex-
actly where stated. The true flexibility of this five -control
system can best be appreciated only when using the instru-
ment in a music listening situation, but to indicate the flexi-
bility of this graphic equalizer, we set the controls at arbi-
trary but reasonable settings, as shown in the close up photo
of Fig. 8. The resulting response curve obtained with these
settings is shown in the frequency response plot of Fig. 9.

Although JVC suggests that the end controls of the graph-
ic equalizer may be used as high- and low-cut filters, a re-
examination of Fig. 7 shows that this is stretching their use -
fullness a bit, since the 40 -Hz and 15 -kHz cut action is such
that response at those frequencies reaches a minimum
(when controls are in their downward position) but rises
again above and below those center frequencies. However,
given the choice between a graphic equalizer such as this
and conventional tone controls we would opt for the five -
control S.E.A. system every time. Obviously, it (like any
graphic equalizer) can be over -used to upset response be-
yond belief, but if used for the purpose intended, the S.E.A.
system on JVC's new receivers is by far the best tonal re-
sponse altering system we have encountered on an inte-
grated receiver.

Listening and Use Tests
Functionally, the "knobless" receiver takes a few mo-

ments of familiarization but the switching arrangement and

-a_
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