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We believe the HPM-200
represents a new standard of
accuracy in loudspeakers. Its
dynamic range, transparency and
overall lifelike impact are without
precedent.

Ask your Pioneer dealer to
play the super amplifier of your
choice through speakers similar
to the ones youre now using.
Then ask him to play it through
HPM-200s.

We assure you, you'll hear
things youve never heard before.

HPM-200

WPIONEER’

U.S. Pioneer Electronics Corp
75 Oxford Drive, Moonachie, New Jersey 07074.

Check No. 22 on Reader Service Card
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INTRODUCING HPM-200.T
DESIGNEL

) TO DELIVER ALLT

HIGH-POWER AMPLIFIERS

tor en
f the I am;)llflers
couldb y produced under
o= 1 00 watts a channel.
g Which means if you kave
invested in one of the new super
amplifiers, your speakers could
well be keeping you from
appreciating the full extent of
your investment.
Sc Pioneer has developed a
speaker system that can bring
you all the peak levels, al! the

PRI, cvery last bitf
' llstenlng enjoyment your super
amplifieriscapable of giving you.

Its called HPM~200. “HPM”
stands for “High Polymer
Molecular™film, a material that
makes it possible to transform
elaectrical energy into
acoustical energy with
complete accuracy.

The HPM-200
tweeter and
supertweeter are made
of this unique material,
which
produces
sound directlv
at the filra
surface.
There are no
magnets. And
no voice coils. So there
are no mechanical
moving parts to get
between the sound your
amplifier puts out and
the sound you hear.

And High Polymer
Molecular film can
" handle an almost
" limitless range of
power. Without
distortion. Without any
loss in linear response.

Molecular fim car
intoa 360° cylindk
tweeter anc super
produce equal hig’
dispersion cver &

Instezc of one
200 ha
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bass.1
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bass.’]
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The revolutionary High T
Polymer Molecular film
tweeter and supertweeter.
They don't look, or work like
conventional speakers.

may lo
convet
drivers. But theyr
made like convent
drivers. The cone
materials include ¢
carbon fibers that
them exceptional 1
and low mass. Sot
can fully reproduc
without breaking 1
driven by enormon
power.

The HPM-20
specially-designec



IN THE LAST 24 M "f,

11 COMPANIES
HAVE INTRODUCED
“SUPER AMPLIFIERS”
THAT YOU CAN’T FULLY
APPRECIATE UNTILYOU
HEAR THEM THROUGH
THESE SPEAKERS.
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~ Cana speaker

be all things to all people?

Say music enthusiasts — “I have to relisten to all my Pink Floyd and
Frank Zappa albums because I realize now I never really heard them before.
Freaks me right out!” L ARRY ROGAK, N.

Ahout accuracy — “Elton John sounds like Elton John and not Wayne
Newton with a sinus condition. All kinds of musie sound great, from Percy
Faith to Led Zepplin.” GRANT HOWES, MICHIGAN

You can play it loud — “I once read it was not possible to have a rock
concert in your home, but with the B-1-C Venturi it is possible.”
RICHARD KNES, ILLINOIS

Or play it low —“I feel I must write...to thank someone that realizes there
are a few of us who don’t like our stereo and quad up blasting our eardrums.
These Formula 2 are great at any volume.” MRS. GAIL McAULOF, CALIFORNIA

From professional users —“I am a disc jockey and work with some of
the finest sound equipment available... I purchased a set of your Formula 4’s
after a year of shopping around... In my opinion none sounded better at any
price.” DAVID FOOR, FLORIDA

And audio engineers—“I am an audio engineer at (AM, FM, TV
broadcast station)... An excellent speaker and a great design concept.”
PHIL JONES, SOUTH CAROLINA

Even people who sell audio — “You've really got the product... my
recommendation 9 times out of 10 is B-1-C Venturl.” DAVID WILLIAMS, TEXAS (DEALER)

And those who've lived with it —“Nearly a year ago I purchased a
pair of Formula 6...the performance has substantiated my original beliefs.”
JERRY GRETZINGER, MICHIGAN

So join this fellow who says —“I could not be more pleased with the
performance of your product, nor with myself for having the good sense to
have chosen them!” RONALD BERTHEL, N.Y.

Because you can believe —“I was
somewhat skeptical about the claims in
your advertisements...I purchased

a pair of Formula 6...Your speakers

surpass all the claims made... They are
fantastic!” RANDOLPH L. KRUMM, N.J. | _
WRITE FOR OUR 20 PAGE CONSUMER GIDE TOLOUDSPEAKER s meusenszco nowsonor e <o ESTHEG VMEINTUIRI

Check No. 6 on Reader Service Card
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3GOOD
REASONS
FOR
BUYING AN
EMPIRE
CART-
RIDGE

1 YOUR RECORDS WILL LAST
a« LONGER. Unlike ordinary
magnetic cartridges, Empire’s vari-
able reluctance cartridges have a
diamond stylus that floats free of its
magnets. This imposes much less
weight on the record surface and
insures much longer record life.

2 YOUR RECORDS WILL

= SOUND BETTER. Empire
sound is spectacular. Distortion at
standard groove velocity does not
exceed 05%. Instruments don't
waver; channel separation is razor
sharp.

3 MORE CARTRIDGE FOR

s YOUR MONEY. We use 4
poles, 4 coils and three magnets in
our cartridge (more than any other
brand). Each cartridge must pass
rigid tests before shipment.

For more good reasons to buy an
Empire cartridge write for your free
catalogue:

EMPIRE SCIENTIFIC CORP,
Garden City, N.Y. 11530

o ENPPIFE

<

Check No. 12 on Reader Service Card
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Joseph Giovanelli

CD-4 Disc Playing Time

Q. What are the recent develop-
ments concerning CD-4 albums in re-
gard to playing time? It is well known
that one of the original drawbacks of
discrete discs was the shorter amount
of time they would play on each side
relative to conventional stereo discs.
Recently, however, | purchased some
CD-4 albums, which I already owned
in the stereo version. The CD-4 ver-
sions apparently took up less of the
disc side than the stereo counterparts.
Is this due to the improvements in the
CD-4 process or is bass information
being severely compressed?—Walter
C. McKinnon, Ft. Worth, Texas

A. Any conventional LP disc tends
to suffer from distortion when playing
the inner grooves, and the nature of
this distortion is such that the carrier
on CD-4 discs will not reproduce
properly if the diameter of the groove
is too small. It has, therefore, been the
practice, when cutting CD-4 records,
to close out the side at a diameter
larger than is usually called for with a
regular stereo disc. Early on, the way
this was done was to cut the CD-4 disc
with either reduced bass information
(for narrower grooves) or to use
shorter material time. However, so
much attention has been paid to this
problem over the past few years that it
is now possible for the CD-4 record-
ing engineers to put the same infor-
mation onto a disc with larger inner
diameter than is standard practice
with stereo discs.

Judging from your letter, 1 would
say that what you see on your CD-4
discs is a case of the record cutting en-
gineer being as careful as possible to
have a large inner diameter, rather
than limiting the bass.

Eight-Ohm Speaker Wire?

Q. While working in my fix-it shop,
somebody asked me for “eight-Ohm
wire” so he could hook up some
speakers to his receiver. | offered him
16-gauge zip cord, saying that it

4

would do the job, but he insisted on
“eight-Ohm wire,” explaining that
television receivers needed 300 Ohm
lead-in to interconnect the antennato
the input terminals of the tuner.

Does wire actually have an imped-
ance? Is there ““eight-Ohm wire?” If
so, why doesn’t anyone talk about it?
Or is TV lead-in only 300 Ohms at TV
frequencies as a result of capacitive
properties, but not at audio fre-
quencies?—John Shelton, Chagrin
Falls, Ohio

A. Problems encountered at radio
frequencies in terms of requirements
of the interconnecting cables be-
tween the antenna and the tuner in-
put are quite different from those
problems at audio frequencies with
speaker connection wire. In radio fre-
quency work, it is essential to have an
impedance match between the anten-
na and the transmission line, as well as
between the transmission line and the
input of the equipment being fed.
When considering the electrical
properties of wire, it does not have
just d.c. resistance; it also possesses
inductance and, in the case of a pair
of wires, capacitance. At audio fre-
quencies the inductance and capaci-
tance of speaker wire are of too small
a value to be much of a factor in the
performance of the system. At radio
frequencies, however, these proper-
ties, together with the d.c. resistance
of the wire, combine to make up an
impedance which must be taken into
account.

Transmitting audio power from an
amplifier to a loudspeaker should be
done with as little a loss of power as
possible. The interconnecting cable,
therefore, must have as low a d.c. re-
sistance as possible, and thus you
were right in offering a fairly heavy
wire, such as 16 gauge. 7

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 ¢ MARCH, 1976



OnlyTechnics gives you the
world's most precise drive system,
any way you want it.

Direct-drive precision. Now you can have it any way you want it. Because Technics
uses direct drive in more kinds of turntables than anyone else. You can get it
for under $200 in the SL-1500. One of four manuals. Or for about $500 you can
have our professional turntable, the SP-10. There’s a fully antomatic sirgle play
model, the SL-1300. And the world’s first direct-drive changer, the SL-1350.
And all these turntables share the Technics direct-drive system A system
so superior that FM stations have been using our direct-drive turtables for
years. Here’s why. In our direct-drive system, the platter is an extension of
the motor shaft There are no belts or idlers to produce variations in sp2ed. '
So all our turtables have less than 0.03% wow and flutter (WRMS) (0.C4% > _: $L-1200

for the SL-1350).
M You won'’t hear any rumble either. Because we use an
electronically controlled DC motor tha- spins at exactly
33 or 45 rpm. And, unlike rumble-procucing high-
speed motors, our motor introduces sc little vibration
; - into the system that any rumble remains inaudible
Direct Drive  (_704B DIN B).

System And every Technics direct-drive turntable has
variable pitch coritrols. A built-in strobescope. And CC-4 phono
cables. And for those that include a tone arm you also get viscous
damped cueing. Anti-skating. Feedback insulated legs. Ev2n a
dust cover and an integral base.

But we don’t have to tell you how good these tumtat es
are. Read some of the reviews* And see for yourself.
The concept is simple. The execution is precise. The
performance is outstanding. The name is Technics.
*SP-10— Audio, 8/71; Stereo Review, 9/71; Audio. 10/73. 3;74.
SL-1100A—Stereo Review, 7/73; High Fidelity, 9/73.
SL-1200— Radio Electronics, 7/74; Audio, 7/74; Stezeo, Fail ‘74.
SL-1300—FM Guide, 9/74; Stereo Review, 2/75.

FOR YOUR TECHNICS DEALER, CALL TOLL FREE 800 447-4700.
IN ILLINOIS, 860 322-4400

Technics

by Panas_onic
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Tape Guide

Static Sparks

Q. During fast wind on my Ampex
2160, [ have frequently noticed a spark
jump from the axle to the tape spool
or from the spool to the tape or from
the surface of the deck to the spool.
This appears to me to be an elec-
trostatic spark, and it is accompanied
by a characteristic “snap” sound. Is
this a common phenomenon during
dry winter months and will such a
spark degrade recorded material on
the tape?—K. W. Dickman, Urbana,
1.

A. The phenomenon you describe
is, | believe, rather uncommon, and it
may well be cured by grounding the
machine. If this doesn’t help, try writ-
ing Ampex. | doubt that the spark will
affect recorded materid, however,
you are in amuch better position than
| to answer this question.

Using Computer Tape

Q. I recently picked up a number of
reels of 1/2-in. computer tape from
the local salvage yard. More out of cu-
riosity than necessity, | attempted (o
slit the tape to 1/4-in. width for use
with my home recorder. Unfortu-
nately, | could not obtain a uniform
cut, and the tape wanders over the
heads and will not reproduce ac-
curately. The signal occasionally fades
out on one channel or the other.
What kind of frequencyv response
could I expect from this tape, as-
suming | can slit it accurately? Could
there be a lubrication problem with
consequent head wear?—George B.
Moore, Ar., APO, Seattle, Wash.

A. If wide tape is to be slit, this must
be done very accurately to a nominal

About The Cover: There are so
many good phono cartridges on
the market now that you don't
need the persistence and luck
of a gum ball wizard o get a
prize cartridge; all you really
need to do is read the test re-
ports, like those in Audio. Gum
ball machine courtesy The Nut
Vender, 611 West Ave., Jenkin-
town, Penna. 19046.

Herman Burstein

width of 0.246 inches plus or minus
0.0002 inch. Otherwise you will run
into problems of sticking in the tape
guides, skewing, etc., and this would
account for your fading of signal.
Without some specific information
on this tape,  cannot give you definite
information on response but you can
probably expect somewhat elevated
treble and perhaps very low output.
It’s rather doubtful that computer
tape would be rougher on your tape
heads than regular audio tape, how-
ever, this may be the very reason the
tape wound up in the salvage yard.

Demag of Cassette Heads

Q. My problem concerns the de-
magnetizing of a cassette-type
record/playback head in a General
Electric Model M8350A. The external
shell of the head is magnetized, and
even replacement heads seem to be
premagnetized. Demagnetizing with
a Robins TD-3 head demagnetizer
fails to remove the flux in the head.
The external shell attracts a steel ob-
ject. Does some type of head have a
built-in magnet that is not intended to
be demagnetized? Would a cassette-
type demagnetizer be more suitable
than my Robins unit?—E. L. Freeland,
Indianapolis, Ind.

A. To my knowledge, heads are not
intended to be magnetized, because
magnetization is a source of noise and
treble loss due to the erasing effect of
the magnetized head. It may be that
you can achieve adequate de-
magnetization of your cassette head
by using a bulk eraser with a suf-
ficiently powerful magnetic field
when brought up within a few inches
of the head. | can’t comment on the
adequacy of the cassette-type de-
magnetizers as they vary and | haven't
a great deal of experience with them.
| suggest that you also address your
query to the manufacturer of the cas-
sette machine.

If you use a bulk eraser and your
equipment has a VU meter, be careful
not to bring the eraser within about
six inches of the meter for the eraser’s
strong field might damage the meter.

Peaking an Erase Head

Q. Can the erase head be peaked
for maximum efficiency? | noticed
that my recorder has a small capacitor
in series with the erase head and was
curious about whether the unit had,
in fact, been peaked.

A friend of mine suggests that as the
tape moves over the heads, capstan,
and guides, static electricity is gener-
ated. I agree with him, but he further
contends that this charge is d.c. and
results in noisy tapes and magnetized
heads. His conclusion is that the ma-
chine should be well grounded. What
is your opinion?—Vincent Mogalero,
Woodside, N.Y.

A. The erase head can be peaked
with a series capacitor. Often the os-
cillator provides more than enough
current to drive the erase head, so
that the objective is to limit this cur-
rent by an appropriate resistor or ca-
pacitor. However, when dealing with
very high oscillator frequencies, peak-
ing may become desirable because
head inductance may be a barrier to
sufficient current flow through the
head.

What your friend may be referring
to is that audio signals (a.c.) are asy-
mmetrical. This asymmetery repre-
sents a d.c. component, which tends
to magnetize the heads. Magnetized
heads and other components con-
tacted by the tape tend to produce
noise on the tape and to erase the
very high frequencies. 1 doubt that
grounding the machine will take care
of the problem. The solution is to sub-
ject the heads, guides, etc. to ad-
equate demagnetization on a regular
basis, though this doesn’t have to be
done as often as head cleaning. Con-
sult the machine’s manufacturer for
information on how often this should
be done and with what strength de-
magnetizer if this is not in your own-
er's manual.

If you have a problem or question on tape recor-
ding, 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 ¢ MARCH, 1976



There are still some surprises in audio tape.

BASF sound is so clear, it's like the
musicians are right there.

What you experience with BASF tape is 4

simply this: the music. Pure and clear.

Why this extraordinary clarity? BASF s

polishes the tape. Literally. Getting rid of most
of the thousands of tiny surface bumps that can
cause background noise. (Get rid of most of

them, you get rid of most of the noise.)

So what you're left with is sound so rich
and clear, you don't just hear it. The music
happens.

Which really isn't that surprising. After all,
BASF invented audio tape in the first place.

B ASF We sound like the original
because we are the original.







A-400

The 450 redefined the cassette deck as
a true high fidelity component. That

remarkable transport design generated
a new found measure of respectability

for the cassette format.
Our engineers then

determined that a vertical

transport was best

suited for a front load application. In
terms of overall design integrity and
mechanieal stability. So rather than
adapt one transport design to fit
another need, we produced a
completely new, highly streamlined
mechanism. From the inside out.

It’s called the A-400.

Twin rotary levers control the
transport functions with smooth,
positive cam action. Which means
unnecessary mechanical linkages have
been eliminated. You get peace of
mind instead, because fewer moving
parts assure greater reliability and
long term dependability.

Since the cassette loads vertically
into the A-400, the adverse effect of

gravity on the cassette package itself
is eliminated. So tape jams are
prevented and smooth, even tape
packs are predictable.

If new design concepts superbly
executed appeal to you, put an
A-400 through its paces. Just call
(800) 447-4700* toll free for the name
and location of your nearest TEAC
retailer. You’ll find that the A-400
delivers definitive TEAC performance
with the added convenience of a front
load component. All by design.
*In Illinois, call (800) 322-4400.

TEAC

The leader. Always has been.

TEAC CORPORATION OF AMERICA 7733 Telegraph Road, Montebello, Calif. 90640

©TEAC 1975



ats New in Audio

ADS Speaker

The Model 200 speaker system is a
miniature, precision, two-way unit in
a solid metal housing. Unlike the ADS
2001, this model has no equal-
ization/amplification and is a passive
speaker, with built-in crossover net-
work, to be used with amplifiers hav-
ing from 10 to 50 watts continuous
output. The Model 200 is rated at 30
watts under the DIN 45500 specifica-
tion. Frequency response is specified
at 70 Hz to 20 kHz +3 dB. Com-
ponents are a one-inch, soft-dome
tweeter and a four-inch, long ex-
cursion, high complance woofer.
Size: 6-5/8 in. by 4% in. by 4% in.
Weight: 4 % Ibs. Price: $100.00 in sil-
ver or black brushed anodized alu-
minum.

Check No. 80 on Reader Service Card

Nuclear Disc Cleaner

Staticmaster 3C500 is a natural bristle
cleaning brush using a Polonium 210
active element that emits alpha parti-
cles which ionize the air to remove
static from a record’s surface. Price,
$14.95.

Check No. 81 on Reader Service Card

10

Primo Microphone

The DM-1525 omni-directional dy-
namic microphone features a flat fre-
quency response with uniform off-
axis response. The mike has a shock-
mounted and wind-protected cart-
ridge, a die-cast aluminum case with a
nickel-plated finish, and a heavy-duty
plated windscreen. It has a 200-ohm
balanced output impedance and is
supplied with a standard 3-pin Switch-
craft connector. Response is uniform
from 50 to 15,000 Hz, and the output
level is -76 dBV. It is 6.8 in. long and
1.6 in. maximum diameter. The DM-
1525 is supplied complete with cable,
stand adapter, and vinyl carrying case.

Check No. 82 on Reader Service Card

White Sound Analyzer

Model 142 Sound Analyzer, is de-
signed primarily as a monitor for pro-
gram material and incorporates a 28 x
11 LED matrix display of the 27 one-
third-octave channels from 40 Hz to
16 kHz, plus one broadband channel
for overall indication of level. A front
panel switch selects display ranges of
10 through 30 dB. Input is calibrated
in 10 dB steps from -30 to +10 dBm.
Decay time can be varied from 0.1 to
2.0 seconds. Model 142is3 % in. H. x 8
in D. on a standard rack panel.
Weight, 10 Ibs. Fifteen watts is re-
quired for either 115 or 230 V a.c.
power. Price, $3,200.00.

Check No. 83 on Reader Service Card

Auratone Speaker

The 5C Super-Sound-Cube has a use-
able response from 50 to 15,000 Hz
and is specified as flat within +3 % dB
in the 200 Hz to 12.5 kHz range. The
6%in.H.x6 % in. W.x5%in. D. cube
has a 4% in. driver capable of han-
dling a continuous 150 Hz sine wave
signal input of 30 watts with peaks up
to 60 watts.

Check No. 84 on Reader Service Card

Vu-data DMM-Counter-Scope

A digital multimeter, frequency
counter, and oscilloscope are pack-
aged here in a single unit with all
three measuring devices having their
own displays. Model P$195 mini-
scope is a 20-MHz bandwidth, trig-
gered sweep, single-trace oscil-
loscope. Vertical sensitivity is 10mV/
div. The fastest sweep rate is 100
nSec/div. which can be increased
to 20 nSec by a 5x magnifier. Unit also
has external trigger and external
X-axis input capability. CRT viewing
area is 6 x 10 major divisions, each %
in. Model 975 DMM-Counter has a
3 %-digit, auto-ranging digital multi-
meter, and a 4-digit 20MHz frequen-
cy counter. Combined, Model PS915/
975 is 6 in. H. x 8% W. x 12% D.
Weight, 10 Ibs. Price, $1,250.00.

Check No. 85 on Reader Service Card
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AH! DEFINITION—That elusive quality of
clearness and accuracy never quite attainable
before. (If you can’t extract it at the point of
contact with the record, the rest of your equip-
ment won’t deliver it to you.)

The design philosophy of the SONUS cartridge is
to use the latest refinements in material and
techniques to convert the motion of the record groove
into a precise electrical replica, thus assuring the high-
est possible sonic accuracy and definition.

The electromagnetic structure of the cartridge is
exceptionally efficient and has been arranged in such a
way that the point of transduction is placed as close as
possible to the record surface. This enables the dis-
tance from the stylus tip to the energized armature to
be kept extremely short, thereby minimizing the
chances of the motion being significantly changed,
and/or extraneous resonances introduced. It further
enables the moving element to be kept exceedingly
light and rigid. Indeed, we believe the total moving
structure to be lighter than that of any other magnetic
cartridge of which we are aware.

Great care has been taken with the cartridge
geometry, not only to minimize vertical tracking error
but also to ensure accurate transmission of the stylus
motion to the generating armature. This has been

STEREO PHONO CARTRIDGE

suddenly there is
the definition

you have never been
able to get before!

achieved by (among other things) positioning the
stylus tip on the same axis as the armature so that none
of the stylus motion is lost in rotation or affected by
any possible rotational resonances.

The stylus pivot is located at the dynamic center of
rotation of the moving system and is fabricated from
material having optimum elastomeric properties, pro-
viding an extremely linear and highly compliant sus-
pension.

In sum, we have a transducer system charac-
terized by reproduction of exceptional accuracy, clar-
itv and definition, and capable of perfect tracking and
tracing at very low stylus forces.

Write to SONUS customer service for full line
catalog and the name of the franchised dealer nearest
you.

Your franchised dealer will be happy to dem-
onstrate the superior qualities of this cartridge.
Manufacturer’s suggested retail price for
models—$70.00-$130.00.

Pﬁ SONIC RESEARCH INC.

27 Sugar Hollow Rd., Danbury, Ct. 06810

Represented in Canada by:
PACO Ltd. 45 Stinson St.
Montreal, Quebec




( Behind The Scenes

clusion of my report on the
Audio Engineering Society
Convention in New York, | reported
that banquet guest speaker Avery
Fisher had revealed some of the plans
for the reconstruction of Avery Fisher
Hall (formerly Philharmonic Hall). Mr.
Fisher noted that Dr. Cyril Harris, of
Columbia Univ., would be the acous-
tician for the redesign of the hall, and
I mentioned that Dr. Harris had been
the acoustician for the new Orchestra
Hall of the Minnesota Symphony Or-
chestra in Minneapolis, and | had a
story to tell you in regard to all this.
Actually, there are two tales to tell,
and | would be most remiss if | didn‘t
give equal weight to these stories. It
all began with an invitation from Dick
Ziff, ace public relations man for the
3M Company in New York, to join an
audio press junket to the 3M Magnet-
ic Products Division laboratories in St.
Paul. Dick assured me that this would
not be the usual “how-de-doo,”
hand-shaking, “quick run through”
type of PR visit, but would include an
in-depth, “nitty gritty”” evaluation and
survey of current magnetic tape tech-
nology and test procedures. 3M al-
ways does things with great style, and
thus it was that yours truly, and such
audio journalists as Julian Hirsch, Len
Feldman, Larry Zide, John Woram,
Martin Clifford, and Craig Stark, along
with Frank Barr and Bob Finger of CBS
Technology Center (they do the test-
ing for High Fidelity) and Ed Foster
(formerly with CBS TC and now
tech.ed. of Stereo), boarded a 3M ex-
ecutive jet-prop at La Guardia. We
were soon winging our way to St
Paul, and needless to say, sustained by
heaping platters of Dungeness crab
and shrimp, with liberal dollops of
“spirituous beverages,” there was
much camaraderie and lively bull ses-
sions on board. In St. Paul, Clark Duf-
fey, PR supervisor for the tape divi-
sion, shepherded us to a cocktail party
and reception, where we met the ex-
ecutives of the division and the tech-
nical personnel with whom we would
be associating in the laboratories.

L AST MONTH, at the con-
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The next morning, we were duly
impressed with the scale and scope of
the Magnetic Products Division labo-
ratories. Housed in a very functional
modern building, there are superbly
equipped laboratories dealing with
every aspect of magnetic tape tech-
nology. There are environmental test-
ing chambers to subject tape to every
climatic condition from tropical to
arctic. In some rooms are banks of
dozens of 8-track players, constantly
recycling for “life testing’”’ of cart-
ridges. Labs are filled with os-
cilloscopes, third-octave analyzers,
and frequency spectrum analyzers.
There is one totally fascinating lab
with an electron microscope, which
can magnify magnetic oxide particles
some 5 million times! It goes on and
on, lab after lab.

We were then taken to our training
classroom, which was heavily instru-
mented with ‘scopes, meters, a new
General Radio frequency spectrum
analyzer with chart recorder graphic
read-out, plus representative hi-fi
equipment including cassette, cart-
ridge, and open-reel recorders from
3M’s own Wollensak units, to units
from Teac, Nakamichi, etc. Our train-
ing instructor was Mr. Del Eilers,
Technical Service Specialist, a most
erudite man in matters magnetic, who
must be commended for the thor-
oughness of his presentation and for
his patience and indulgence in field-
ing the often far-out questions from
our press group.

Technical Seminar

Like some of those “crash” lan-
guage-study courses, Mr. Eilers com-
pletely “immersed” us in the subject
of magnetic tape and took us right
back to the basics, starting with the
electro-magnetic characteristics of
magnetic tape and covering para-
meters like sensitivity, maximum un-
distorted output, peak bias, and tape
noise. Then on to recording system
properties such as frequency re-
sponse and signal-to-noise ratio. Next
came recorder properties wow,
flutter, speed accuracy, crosstalk, etc.

We evaluated tape for coating uni-
formity, surface uniformity, physical
distortions, slitting quality, wind qual-
ity with and without the special 3M
Posi-trak back coating. Then we del-
ved deeper into the intrinsic magnet-
ic properties of tape—coercivity, re-
manence, retentivity. Much attention
was paid to the effects of differing bias
settings and its influence on short and
long wave length, maximum un-
distorted output, third harmonic dis-
tortion at various levels, and weighted
and unweighted tape noise levels. All
of these subjects were covered with
actual demonstrations and com-
parisons of different tape oxides, with
chart recorder read-outs permitting
curve overlays and making eval-
uations relatively simple.

Near the end of our day, we en-
joyed a lecture by Dr. John Holm,
who is head of research on magnetic
oxides and pigments. Dr. Holm dis-
cussed the differences between vari-
ous forms of gamma ferric oxides, in-
cluding modified oxides using cobalt.
Chromium dioxide was discussed at
some length, and finally Dr. Holm told
us about 3M research in metal particle
coating for tapes. These are of the
same type as the tape Philips demon-
strated to me in the summer of 1974,
Dr. Holm verified that it would be in-
deed possible to gain 6-8 dB better
S/N ratio with this kind of tape, noting
however that there were difficulties to
be overcome in its use, such as proper
erasure and that such finely divided
iron powder is pyrophoric i.e. can
burst into flames in spontaneous com-
bustion! When pressed for more de-
tails, Dr. Holm stated that these prob-
lems can probably be solved, but that
commercial introduction of a metal
particle tape was at least several years
in the future.

Thus, our day-long seminar at the
3M magnetic tape labs ended. We all
learned a great deal about tape and
tape testing, and ! am sure | voice the
opinion of all of the members of the
audio press corps present, that we
much appreciated the candor and
openness of the presentation and the
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HE DOUBLE

OF

TANDARD.

OUR LEAST EXPENSIVE RECEIVER HAS THE SAME
LOW DISTORTION AS OUR MOST EXPENSIVE RECEIVER.

M Distortion Comparison

At Yamaha, we make all our
stereo receivers to a single
standard of excellence.

A consistently low inter-
modulation distortion of just
0.1%!

A figure you might expect
only from separate compo-
nents. Maybe even from our
$850 receiver, the CR-1000.

But a figure you'll surely be
surprised to {ind in our $330
receiver, the CR-400.

So what's the cateh?

There is no catch. Simply a
different philosophy. Where
high quality is spelled low
distortion.

You'll find Yamaha's single-
mindedness particularly grati-
fving when compared to the
amount of distortion other
manufacturers will tolerate
throughout their product lines.
(See chart.)

Particularly gratifying and
easily explained.

Less of what
irritates you most.
While other manufacturers
are mostly concerned with
more and more power,
Yamaha's engineers have
concentrated

YAMAHA  Brand “A” Brand “B” Brand “C”
CR-1000 1% 1% 15% 3%
CR-800 1% 3% 3% 5%
CR-600 1% 5% D% 8%
CR-400 1% 1.0% 9% 1.0%

With most manufacturers, price determines quality. However, in

the above chart. you can see how Yamazha alone offers the same
quality (Jow distortion) throughout our entire line, regardless of

price.

on less and less distortion.

Particularly intermodula-
tion (IM) distortion, the most
irritating to your ears. By vir-
tually eliminating IM’s brittle
dissonance, we've given back
tomusic whatit’s been missing.

A clear natural richness and
brilliant tonality that numbers
alone cannot deseribe. A new
purity in sound reproduction.

A musical heritage.

Our seeming preoccupation
with low distortion, in general,
and the resulting low IM dis-
tortion, in particular, stems
from Yamaha's own unique
musical heritage.

Since 1887, Yamaha has been
making someof tne finest musi-
cal instruments in the world.
Pianos, organs, guitars, wood-
winds, and brass.

You might say we're music
people first.

With our musical instru-
ments, we've defined the
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standard in the production of
fine sound. And now, with our
entire line of receivers and
other stereo components,
we've defined the standard of
its reproduction.

Four different receivers,
built to one standard.

Between our $330 CR-400
and our $850 CR-1000, we have
two other models.

The $460 CR-600 and the
$580 CR-800.

Since all are built with the
same high quality and the same
low distortion, you're probably
asking what's the difference.

The difference is, with
Yamaha, you only pay for the
power and features that you
need.

Unless you have the largest,
most inefficient speakers, plus
a second pair of the same play-
ing simultaneously in the next
room, you probably won't need
the abundant power of our

= 7, 07

top-of-the-line receivers.

Unless you're a true audio-
phile, some of the features on
our top-of-the-line receivers
might seemabitlikegilding the
lily. Selectable turnover tone
controls, variable FM muting,
two-positionfilters, even aspe-
cial five-position tape monitor
selector.

However, you don't have to
pick one of Yamaha's most ex-
pensive receivers to get a full
complement of functional fea-
tures as well as our own exclu-
sive Auto Touch tuning and
ten-position variable loudness
control.

The End of the
Double Standard.

Just keep in mind that all
Yamaha stereo receivers, from
the most expensive to the least
expensive, have the same high
quality, the same low distor-
tion, the same superlative
tonality.

It’'s a demonstration of prod-
uct integrity that no other
manufacturer can make. And,
an audio experience your local
Yamaha dealer will be de-
lighted to introduce you to.

KRN

©YAMAHA

International Corp., P.O. Box 6600, Buena Park, Calif. 90620
Check No. 37 on Reader Service Card




rare opportunity for a behind the
scenes experience with this important
subject.

Minnesota Orchestra Hall

The technical part of our visit to 3M
concluded, our hosts took us to Min-
neapolis for an excellent dinner.
Then, with typical 3M hospitality, we
were taken to the fabled new Orches-
tra Hall for a concert by the Min-
nesota Orchestra conducted by Sta-
nislaw Skrowaczewski. With all due
apologies to the 3M technical people,
I must confess that for me at least this
was the highpoint of the 3M visit. |
had been eagerly anticipating a visit to
the new Orchestra Hall ever since it
opened in October of 1974, with rave
reviews for its acoustic excellence.
The hall has been widely heralded as
one of the finest concert halls in the
world. Harold Schonberg, music critic
of the New York Times, waxed rhap-
sodic about ““acoustics that are almost
too good to be true,” and praised the
“power and projection,” the “articu-

lation and detail,” and the “pheno-
menal bass response.” Bill Anderson,
Editor of Stereo Review, was equally
fulsome in his praise for the acoustics
of Orchestra Hall, as were many oth-
ers. Now, almost exactly a year since
the hall opened, | would have a
chance to judge this acoustic marvel.

As noted, Dr. Cyril Harris was the
acoustician for this new hall. Dr. Har-
ris is a man with formidable talents
and an impressive list of accom-
plishments. He is Professor of Archi-
tecture and Electrical Engineering at
Columbia University, a Fellow and
Honorary Member of the Audio Engi-
neering Society, Fellow and Past Presi-
dent of the Acoustical Society of
America, and in 1975 was elected to
the National Academy of Engineers,
the highest tribute that can be paid to
an American engineer. Dr. Harris was
the acoustical consultant on the Met-
ropolitan Opera House, Powell Hall in
St. Louis, and the complex of audi-
toriums in the Kennedy Center in
Washington, all of which are consid-
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ered to be acoustically successful. Dr.
Harris is a traditionalist in his ap-
proach to the design of concert halls.
He opts for the rectangular shapes of
the old halls in Europe, like the Mu-
sikvereinsaal in Vienna or the Ge-
wandhaus in Liepzig, with two or
three balconies arrayed along the
sides and the rear of the hall, and with
many irregular shapes on the ceiling,
walls, and balconies for proper diffu-
sion of sound throughout the hall.
Orchestra Hall in Minneapolis is es-
sentially a modern expression of those
old halls, with all the help available
from the measurement data and sci-
entific disciplines of acoustical engi-
neering. The hall is a rectangle with
three balconies, giving a seating ca-
pacity of 2,573. The hall itself is made
of concrete and red brick, with a
unique noise-attenuating feature in
that the entire hall is actually sepa-
rated by a one-inch gap from the sup-
porting structure of steel, aluminum,
and glass. There are splayed panels of
inch-thick, cross-braced, solid white
oak along the sides and rear wall of
the hall, disposed so there are a min-
imum of parallel plane surfaces.
Wood is also used for the stage and
hall flooring and for the backs of the
hall seats. There are irregularly tilted
surfaces on the undersides of the bal-
conies. In the old European halls, the
walls and the ceilings and the bal-
conies were heavily plastered with
ornate baroque ornamentations
. .scrolls, bas relief, cherubs. ..
the gingerbread that broke up the
sound and gave reasonably uniform
diffusion in the hall. Such florid sculp-
turing isn’t used anymore, but none-
theless the use of heavy plaster is
retained in what is probably the most
striking (and controversial) feature of
Orchestra Hall. The entire ceiling is
composed of a random pattern of
huge plaster cubes, and it gradually
slopes down over the audience and
continues unbroken to the back of
the stage. Thus, there is no shell or
proscenium as such, similar to the sit-
uation in the original unmodified Or-
chestra Hall in Chicago. These huge
cubes give hundreds of reflecting an-
gles, so there is no reflective rein-
forcement of sound and diffusion is
quite uniform. The great rigidity of
the walls of the hall, with solid oak
paneling over concrete, gives negli-
gible flexure of the walls and thus
avoids sound absorbtion and aids in
the clarity and brilliance of the sound.
Since the stage is not the ""room with-
in a room” typical of most concert
halls and since there is no shell, the
continuation of the ceiling to the back
of stage acts like a giant horn and all
the sound on the stage is projected
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Introducing
the small speaker with'big ideas

Celestion UL6

Compact Shape Superior Performance such as organ and double bass.

How smali? 11%x 16x8%in.to be precise; Inside the beautiful exterior are the new UL means ultra linear; UL alsc represents

these measurements are the only ‘small” thing ’acoustic motor units’ which make these designs unlimited qgahty of sognd; Celestion experlgnce

about UL6. possible. New soft dome ‘tweeters’ of impeccable ma':&‘ possible a prestige product at an ordir:ary
. design to give smooth sweet trebie sounds; cost

Expans:ve Sound bass units built on to diecast chassis, with small The ULB speaker has precise arid beautiful

UL gives expansive, open, natural sourd: only ultra-low distortion bextrene diaphragm, extra balance both aurally and visually.

Celestion have truly conquered the technical large voice coil {t%5in.} and magnet for high

problems which have previously been held to be accuracy and ability to handle wide dynamic

insurmountable. range and high peak music levels when required - ,

Ariintensive three year development programme  The third diaphragm is Celestions auxiiiary bass C e I estl o n E ]

has crystalized a life times know-1>w >f radiatot ABR’ which comes into its own on the ! !

speaker design and given birthte JL. extreme low notes of instruments ?

 N—.

Hear the full range speak for itself:

Please send me full details of
uLe O uLs D uL100 andinform me of mmy
nearest franchised demonstration centre.

Name S

Address

ROCELCO INC. 160 Ronald Dr. Montreal, Canada H4X 1M8 Phone (514) 489-6842
Los Angeles: (213) 985-5707 Chicago: {312) 3814553 New York: (516) 938-4057

Check No. 10 on Reader Setvice Card



into the hall. | would note however,
that the stage is on the small side for
such a hall; with the chorus for the
Beethoven 9th Symphony added to
the orchestra, things might be a bit
crowded.

The foregoing is an abbreviated de-
scription of Orchestra Hall in Min-
neapolis and cannot do full justice to
the many clever aspects of the design.
What Dr. Harris had accomplished
was a concert hall designed to simu-
late the traditional qualities of the fine
old European halls, bolstered by all
the resources of modern acoustical
engineering, and using traditional
materials, such as wood and plaster, in
new ways. Now, on with the concert!

Reaction to the Acoustics

John Woram and | sat together in
the middle section about the 12th
row, while the rest of the audio press
corps and the 3M people were seated
in the balconies. Orchestra Hall was
just about filled to capacity, a good
test for the acoustics.

The program began with Handel’s
Royal Fireworks Music. Most immedi-
ately notable were the good internal
balances and the superb string quali-
ty, which combined a lovely luminous
tone with good clarity and articu-
lation. Woodwinds were very smooth,
yet well focused. The overall hall
sound was quite live, but oddly
enough, at the end of phrases, the re-
verberation seemed to decay fairly
rapidly. The music moved along nice-
ly, with good ensemble playing, and
when Mr. Handel gave us some big
tutti with the fortissimo brass and per-
cussion, all hell broke loose! Gaw-
dalmighty, what projection! This huge
sound just completely swamped the
strings. There were the musicians saw-
ing vigorously on their instruments,
and all we could hear was the all-per-
vasive brass and percussion. When
the orchestra returned to moderate
levels, the balances were restored.
Along came another fortissimo pas-
sage for brass and percussion, and the
strings were completely covered. And
so it went to the conclusion of the
piece. John and | were shocked!
Could this be happening in the
vaunted acoustics of this hall?

Next on the program was pianist
John Ogden performing a work he
had composed for piano and orches-
tra. Here was a pianist pounding out
great chords from a Steinway concert
grand piano, and what we heard was a
rather thin tone, not very well
projected. Here too, when the big
fortissimo passages came along, the
strings and, to some extent, the wood-
winds were covered.

At intermission, John and | went up
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to the first balcony. The last work on
the program was Schumann’s 2nd
Symphony. While the same problems
prevailed in the more athletic pas-
sages, the overall sound was marginal-
ly better. We did notice poor projec-
tion and lack of bass from the con-
trabassi, which were strung along the
back wall of the stage, rather than in
the usual right side of the orchestra in
front-to-rear configuration.

At the end of the concert we all as-
sembled at the front left of the stage,
as we were to visit the broadcast
booth upstairs, where station KSJN
had been doing an SQ quadracast of
the concert. The audio press corps
turned to me and in virtually one
voice said to me, ’Well, what do you
think?”” 1 told them 1 was stunned and
disappointed and that | couldn’t quite
believe what | had heard after the
acoustics of the hall had been so high-
ly touted. Everyone of my colleagues
agreed quite vociferously, that some-
thing was amiss. No matter what their
seat location, all had heard the im-
balances and the swamping of the
strings. As we were standing there,
the hall had just about emptied and
we immediately noted, and a few
handclaps and whistles verified, the
considerable increase in the rever-
beration period. That explained how
my friend Marc Aubort got such an
excellent spacious sound on the Ravel
recordings he made in Orchestra Hall
for Vox Records, which have been
much acclaimed by the critics. In the
empty hall with fairly close mike
placement, he got the advantage of
the fine reverberation, while main-
taining orchestral definition, and that
close to the stage avoided the brass
and percussion imbalances. Our
handclapping also verified the bit of
low frequency slapback you can hear
in the hall. Up in the broadcasting
booth, Mike Shields, the very knowl-
edgeable chief engineer of KSJN, was
explaining their transmission prac-
tices, mike pickups, and SQ set-up.
He acknowledged that there had
been some experimenting with in-
strumental positioning to clear up the
imbalances, but didn’t shed much
light on the subject. 1 went to the
Green Room to see Maestro Skrowac-
zewski. In 1960, when | was recording
William Steinberg and the Pittsburgh
Symphony, Dr. Steinberg was on the
selection committee which was to
choose a new conductor for the Min-
neapolis Symphony. | met Maestro
Skrowaczewski at that time, and he
won the audition and the position
with a splendid performance of the
Shostakovich 5th Symphony. | had a
most pleasant conversation with the
Maestro, and asked him about the

placement of the contrabassi at the
back of the orchestra. He said he was
trying to get more projection and a
fuller tone from the instruments and
had tried other experiments to im-
prove balances.

Either/Or

From the foregoing, it is obvious we
have an odd situation on our hands.
On one side we have the dis-
tinguished critic of the New York
Times, as well as other well-known
critics, who have given lavish praise to
the acoustics of the new Orchestra
Hall in Minneapolis. We know the
hall is the work of Dr. Cyril Harris, an
acoustician with impeccable creden-
tials. On the other hand, all of us who
are members of the audio press are
trained listeners. We know what we
heard, and we concur absolutely and
unanimously that there were gross
imbalances in the sound we heard in
Orchestra Hall. Who is right? Who is
wrong? If we are right, are there re-
medial steps that can solve this prob-
lem? Some critics have suggested that
after such a long tenure in the acous-
tically unsatisfactory Northrup Audi-
torium, where the Minnesota Orches-
tra players had to play mightily to
achieve a fortissimo, that they are not
yet used to Orchestra Hall and are still
forcing their tone. Well, perhaps, but
after a year in the new hall this doesn’t
seem likely.

Of course, we heard just one con-
cert. Maybe it was some sort of fluke
or temporary abberation, though 1
doubt it. In the best of all possible
worlds, | would like our group and all
the critics and Dr. Harris to have the
opportunity to hear together a dozen
widely varied concerts in Orchestra
Hall and then have a little symposium
on what we all heard. Anyone like to
pick up the tab for this? 3M? Pioneer?
Howard Hughes?

The reason behind these stories is
simple. Avery Fisher Hall, as of May
1976, will have all of its interior re-
moved leaving only the steel and con-
crete shell of the building intact. It
will then be rebuilt as a new concert
hall. Considering the original hall and
the two "“band-aid’”’ modifications,
this will be the fourth time around,
and I think this time we must come up
with areally good concert hall. I think
Dr. Harris is a brilliant man, for whom
I have the highest respect. Although it
may be presumptuous of me, | hap-
pen to agree wholeheartedly with the
“traditionalist’’ ideas of Dr. Harris. |
do respectfully suggest that whatever
acoustic anomaly our audio press
group encountered in Orchestra Hall
be investigated and the problem re-
solved. o
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GO FOUR AND MULTIPLY,. DOKORDER 8140

Four channel recording with overdub, sound-on-sound, electronic echo...everything you need
to help translate what you feel into what others will feel.

5430 Resecrans Avenue Lawndale, California 90260
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Dear Editor:

Motional Feedback
Dear Sir:

A number of letters have been re-
ceived from readers who want to
know where they can get copies of
the NASA circuit | referred to in my
August article on motional feedback.
Here is the address: Technology Uiti-
lization Office, NASA, Code KT,
Washington, D.C. 20546. The number
of the Tech Brief is: B72-10059.

G.W. Tillett
Contributing Editor

International Record Exchange
Dear Sir:

I 'am a high fidelity and record en-
thusiast. Country & Western and
American Pop music are my favorites,
especially Johnny Cash, Marty Rob-
bins, Buck Owens and Hank Snow. In
Czechoslovakia, | cannot buy these
records anywhere. | would like to cor-
respond and exchange records with
someone in the United States. | can
offer pop and classical records from
Czechoslovakia and other socialist
countries.

Pavel Rum!

170 00 Praha 7
Argentinska c. 8
Czechoslovakia

AM Sound Revisited
Dear Sir:

I would like to comment on Mr.
Paul Shwartzendruber’s letter on AM
radio fidelity in the January 1976 issue
of Audio, and I refer your readers to
my letter on this subject in the Febru-
ary 1975 issue of High Fidelity, a brief
synopsis of which follows.

Virtually all AM transmitters in use
today are capable of transmitting full-
fidelity sound. Assuming the trans-
mitter is fed a clean, high-fidelity au-
dio signal and looks into a reasonable
flat antenna or common-point imped-
ance over a carrier bandwidth of +10
to 15 kHz or so, there is no reason why
a properly maintained AM transmitter
cannot broadcast a high—quality, low-
distortion signal, flat from 30 to 15,000
Hz.

FCC rules define an AM channel as
being 10 kHz wide. A few engineers
misinterpret this rule and think that
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they are not allowed to broadcast any
audio frequency over 5 kHz. To this
end, they install low-pass filters in
their audio consoles with cutoff fre-
quencies of 5 kHz. Fortunately, only a
few engineers continue to do this.
There is no FCC rule that requires
broadcasters to limit their high end to
5 kHz except in the case of adjacent
channel interference, which is a rath-
er rare occurance in most installa-
tions. The rule simply states that an
AM channel is 10 kHz wide, nothing
else.

The problem of AM fidelity has al-
most always been at the receiving
end. AM tuners, even with high-
priced, luxury AM-MF tuners and re-
ceivers, range in quality from barely
adequate to miserable, not only hav-
ing limited high-end response, but
generating distressing amounts of
THD and IM distortion. This leads
many listeners to wrongly blame the
station for the bad sound. Since they
paid a high price for the receiver, they
naturally expect (and rightly so) to get
a high-quality AM section also, but
most manufacturers couldn’t care less
about the AM section, if they even
put one in the receiver at all.

If you look at it from the manu-
facturer’s stand point, you really can’t
blame them. AM radio has been
wrongly accused over the years of
being a low-fidelity medium to the
point where people actually believe
it. Interest in serious AM listening
subsided with the appearance of FM,
and it became an unnecessary ex-
pense for manufacturers to design
and build a good AM section into
their receivers. Thus, the poor quality
of available receivers seems to sup-
port the myth of AM’s inherent low fi-
delity.

Interest in AM is reviving, however,
with the appearance of the McKay-
Dymek AM-3 and, more recently, the
AM-5 tuners. These units are true
high-fidelity instruments. The AM-5
has a multi-pushbutton selection of
i.f. bandwidth to +10 kHz, excellent
sensitivity, and extremely low dis-
tortion and noise. To my knowledge,
it is the only true high-fidelity AM
tuner on the market. However, | am

told that the AM section of the Dy-
naco AF-6 tuner is no slouch on per-
formance, but | have never heard one
perform.

It is interesting to note that the re-
vived interest in AM seems in part to
have been sparked by the default on
the part of FM stations to maintain
their engineering standards to the
state of the art. There are FM stations
all across the country whose sound is
less than exciting and many whose
sound is inexcusably bad. 1 worked for
one of those once. It was an AM-FM
outlet that had to be, without a doubt,
the worst sounding radio station | had
ever heard. I am proud to say, though,
that when | left, its sound, technically,
was the standard for all the other sta-
tions in the area to shoot for. I have
noted, happily, upon visiting that they
have maintained the engineering
standards | established and even im-
proved a few.

Only when demand by listeners in-
creases for good quality AM receivers
will manufacturers respond with bet-
ter receiving equipment. With AM
stereo right around the corner, maybe
this will help to create the demand.

Robert I. MacDonald

Engineering Div.

WRDU Television

Durham, N.C.

Editor’s Note: The Dynaco AF-6 has a

variable bandwidth selector switch,

which trades off some selectivity for

increased response for use with sta-

tions having extended bandwidth and
relatively little interference.

AM Air Checks
Dear Sir:

| have run many AM proofs and
know any good AM station is capable
of flat audio out to 10 kHz and be-
yond. However, if receivers were
made available with wide bandwidth,
many stations would sound ex-
cessively bright because many records
and spots are processed at the record-
ing studios to have a mid-range and
high-end boost so they can cut
through and stand out on a typically
junky AM radio.

Anyone who doubts the quality of
AM radio should visit a good station
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Creation of the new Calibration Standard
filled a need...the acceptance of
Stanton's 681 TRIPLE-E is unprecedented!

It was no accident!

The Recording Industry needed a new calibration standard
because it had been cutting discs with higher accuracy to achieve
greater definition and sound quality.

So, the engineers turned to Stanton for a cartridge of excellence
to serve as a primary calibration standard in recording sysiem
check-outs.

The result: the new calibration standard, The Stanton 681
TRIPLE-E.

The rest is history!

Major recording studios adopted it...as did many of the
smaller producers. Radio stations across the world put the 581
TRIPLE-E on all of their turntables, both for on-ihe-air broad-
casting and for disc-to-tape transfer,

And, audiophiles by their purchases have voted it the outstand-
ing stereo cartridge available.

The Stanton 681 TRIPLE-E offers improved tracking at all fre-

. - 2

‘

For further information, write: Stanton Magnetics, Inc. Terminal Drive, Plainview, N. Y. 11803.

quencies. It achieves perfectly flat frequency response beyond
20 kHz. lts ultra miniaturized stylus essembly hes substantially
less mass than previously, yet it possesses even creater durability
than had been previously thought possible to achieve.

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

As Julian D. Hirsch of Hirsch-Houck Labs wrote in Popular
Electronics Magazine in April, 1975: "When we
used the cartridge to play the best records we
had through the best speaker systems at our
disposal, the results were spectacular”

Whether your usage involves recording,
broadcasting, or home entertainment, your
choice should be the choice of the professionals
.. .the STANTON 681 TRIPLE-E.

Check No. 31 on Rezder Service Card



in their area and listen to the air mon-
itor. If the monitor is derived from the
station modulation monitor, they will
be very surprised with what they hear.
Noel M. Moss

Chief Engineer

KEZK-FM

St. Louis, Mo.

Why Do It?
Dear Sir:

Does it make sense for a station to
spend much time, effort, and money
in producing and maintaining a high

level of quality in their broadcast sig-
nal, when it is largely unappreciated
by virtue of the fact that AM receiving
equipment is on the whole only me-
diocre? Sure, there are minimum per-
formance parameters set up by the
FCC but they are just that—minimum,

Our own proof of performance re-
veals that we, like WTON, have far
more than bare minimum; in fact, we
run from 50 Hz to 9 kHz +2 dB and to
15 kHz at 3%2 dB! But is anybody lis-
tening? | doubt it. With our Easy Lis-
tening MOR format, | doubt that my
show is heard over anything more so-
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{CUSTOMER COMMENT CARDS ARE
AR ON FILE AT SOUNDCRAFTSMEN)
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* ALL PUSHBUTTONS INTERLOCKED to prevent inadvertent program destruction = DIS-
CRETE-OCTAVE EQUALIZATION CONTROL of ten octaves on each channel, —12db each
octave « FULL-SPECTRUM LEVEL CONTROL for each channel « AUTOMATIC CONTINUOUS
MONITORING by light-emitting diodes for visual warning of overload in output circuits »
VISUAL ZERO-GAIN EQUALIZATION BALANCING on music, white noise or pink noise » SELEC-
TION OF TEST LITES on or off « TAPE DUBBING BETWEEN TWO MACHINES, with optional
simultanesus equalizing and monitoring « DOUBLE-DUBBING into two recorders simulta-
neously » SEPARATE SYSTEM-SELECTION enables full use of all other functions during
the dubbiig operation ¢ LINE OR TAPE equalization selector » AUTOMATIC EQUALIZER-
DEFEAT when line or tape equalizer is not in use » FRONT PANEL TAPE input-output jacks
for easy Znd and 3rd tape recorder hookup access » TAPE MONITORING of either tape at
any time « TWO stereo headphone jacks » MONG SELECTOR for left. right or both channelis
to both outputs « REVERSE-STERED mode » TWO low-level phono inputs « FOUR independent
phiono preamps » SIX A/C outlets, 4 switched, 2 unswitched » ELECTRO-PLATED FERROUS

CHASSIS — teight sections) provides to field-
coupling = SINGLE-POINT system ground gl d-loops « TWO REGU-
LATED power supplies
4 [
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NOW Y0uf CAN MAKE YOUR SYSTEM SOUND EXACTLY THE WAY YU WANT IT TO SOUND |
in a few minute-, YOU can accurately 'tune” the frequency response of YOUR stereo system and raom environment to a
flat =2 db! All sou need are YOUR OWN EARS and the Soundcraftsmen Equalizer (WITH ITS STEP-BY-STEP INSTRUC-
TION RECORD) to transtorm any stereo system and room environment into an acoustically perfect concert hali! Or, to
provide any spedial acoustical effects you desire! The Soundcraftsmen Equahzer enables YOU to instantly compensate for
frequency respemse variations, IN SYSTEM AND ROGM.

THHHE L T

.
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GUARANTEED to enhance and improve | RP2212 1wstadsioe . . $349.50
o

ksviwe )

GUARANTEED SPECIFICATIONS

FREQ, RESPONSE — N1 level. 7, db, 5 Hr fo 100 KHz
FREQ. RESPONSE — Phono: -+ 14 db, 20 Hz ta 20 KHz
THD: loss than 05% at 1 volt Ty 01% at 1 volt)

IM: loss than .05% at 1 volt (Typ. 01% at I volt)
PHONO INPUT CAPABILITY: 105my

SIGNAL-TO-NOISE — Hi-level: 100 db below full output
SIGNAL-TO-NOISE — Phoro: 84 db balow a 10m jnput
SIGNAL-TO-NOISE — Equalizer: 106 ¢B @ full outpat
GAIN — Phono: 63 db 2v M

GAIN — H: favel: 21 db 048 @1 v RuS

OUTPUT IMPEDANCE: 500 chms.

EQUALIZER LEVEL: Zoro-gain controls for lef: and right
continuously varieble, for anity zain compensation

INDIVIDUAL OCTAVE-CONTROL RANGE: Minimum 12 B (Typ
414 dB). each octavo contered at 30, 60, 120, 240, 460, 960
1820, 3840, 7680, and 15,360 Hz

MAX, OUTPUT SIGNAL: Variable master volume contro! allows
sdjustment of optimum output to match ampiifrer

GOLD SWITCHES: All contacis are gold pisted for low norse
1ong [1fa, and resistance to oxidation and corrosion

CIRCUIT BOARDS: Military geads G-10 glass spozy
RESISTORS: Low noise selected carbon-fiim

CABINET SIZE: 744" x 20" x 11%" detp

SHIPPING WEIGHT: 28 Ibs

MADE IN U SA includes cabinet or rack maunts.

PE2217 — $499.50

FREE!

THE “WHY'S AND HOW'S
DF EQUALIZATION,”
an easy to understand ex
planation of the relationship
of acoustics to your environ-
ment. This 6 page bookiet
also contains many unique
ideas on “How the Soundcraftsmen Equalizer can

any fine system!

Just plug 2 cable into your recaiver's taps monitar jacks, and

Same specs as RP2212,

20-12 wemmiios o $299,50

aps Equalize on front

you are ready to wmicy a hew experience In musical enjoymant! Both models include cabinat or rack mounts

déme port Circle omia 9270
y

enhance your Iistening pleasures.” “How
typical room problems are eliminated by Equaliza-
tion,”" and a “10-point self-rated Equalization Eval
uation Check List

Check No. 30 on Reader Service Card

phisticated than your average car or
kitchen table radios, with maybe an
occasional compact in the group.

So why not cut corners in engineer-
ing and tailor the signal down in qual-
ity? Because that same reasoning can
be used in other departments too.
Why not skimp on the quality and va-
riety of music on your playlist because
most people don’t know the differ-
ence anyway? And why not hire
cheaper, less experienced air people
or let the overall quality of your pro-
gramming go—just to make a bigger
buck?

The answer, of course, must come
from the listening public. The listen-
ing public must want to be able to
hear the quality that many AM broad-
casters pride themselves on putting
out. However, the years of aural con-
ditioning to which the listening public
has been subjected leads me to be-
lieve that any change in listener de-
mand for the better may be nothing
more than wishful thinking on my
part.

I'm sure that there will always be a
market for certain high-quality an-
cillary equipment we see marketed by
a few manufacturers, but they will al-
ways be in the minority. To these pio-
neers, | say ““Bravo!” and encourage
others to make even their bottom-of-
the-line kitchen table radio deliver
laudable sound.

Jay Mullins
WGSM
Long Island, N.Y.

What Comes First?
Dear Sir:

Most AM receivers that | have seen
compromise between a narrow band-
width, where selectivity is desired,
and a wider bandwidth for greater se-
lectivity. This situation is satisfactory
for the average listener who always
listens to the local station and doesn’t
know whether he’s hearing 20 Hz to
20 kHz or 200 Hz to 3 kHz. Unfortu-
nately, most AM broadcast engineers
know this and think that all the critics
are listening to FM anyway, so their
audio is not given much consid-
eration. They’re satisfied if they know
that their audio is as good as necessary
for the average receiver. But | feel
very strongly that any AM engineer
who thinks of r.f. first and audio sec-
ond is not a credit to this profession.
Achieving a good, bright, dense,
high-fidelity sound with an AM trans-
mitter is quite a trick because of the
obvious limitations that we face but it
can be done.

H. Edgar Cole 1
Chief Engineer, WSIR
Winter Haven, Fla.
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" LISTEN TO OUR DIRECT-DRIVE TURNTABLE.
YOU WON'T ONLY HEAR HOW ACCURATE ITIS.
- YOU'LL SEE IT.

BIRECT BAIVE
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Your valuable record collection deserves to be heard on the best equipment. And that includes
the best tumntable.

The Toshiba deluxe Model SR-355 tumntable has a built-in stroboscope that lets you see
Just how accurate it is.

The SR-355 is a totally manual, direct drive umit. It’s equipped with a DC servo-motor, an
S-shaped static-balanced tonearm with damped arm elevator, stylus force adjustment, and anti-skate
adjusting knob. The screw-in cartridge shell fits a universal mount. And the platter is made
of die-cast aluminum.

Its wow/flutter measurement 1s .04% and the two operating speeds §
(333 and 45) have a 2% adjustment.

Sit back and enjoy your music on the Toshiba SR-355 turntable.

It may be the first time you really hear it. ‘
The stroboscope offers |

2% adjustment of the two operating speeds. &

TOSHIBA
Toshiba America, Inc.

280 Park Ave.. New York, N.Y. 10017 - 3727 West Olympic Blvd., Los Angeles, Calif. 90019 - 3225 East Carpenter Freeway, Irving, Texas 75060
Check No. 35 on Reader Service Card

Cartridge not included
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For Phono Styli

Dipl. Ing. Werner Fidi*

ISCUSSIONS about phono-cartridge design often
D center around the pros and cons of various tran-

ducer types. However, regardless of the electrical-
generating principle used in a phono cartridge (moving
magnet, moving coil, variable reluctance, etc.), all designs
have in common the need for a mechanical moving system
or stylus assemble.

Serving to couple the movement of the stylus tip to the
generating element, the moving system is at the very heart
of a cartridge’s “"personality.”” Any flaws or non-linearities in
this system or its transfer characteristics become part of the

Fig. 1—Typical stylus assemply; a is diamond stylus, b alumi-
num caltileaver tube, ¢ iron tube, d wire suspension, e carri-
er, and f rubber damping element.

24

cartridge’s final output. No matter how good the design of
the generating system {(or any other part of the listening sys-
tem), it cannot correct or remove any ill effects of the mov-
ing-system’s design and construction.

Although choice of generating principle has secondary
effects upon the parameters of the moving system, we will
limit discussion in this paper to the design considerations
directly involving the moving system.

One of the first and best known goals is a moving system
with a minimum of equivalent mass. Choice of generating
principle {moving-iron) was made with this and numerous
other considerations in mind. However, minimum equiva-
lent mass, alone, is far from the complete design concept for
a moving system of high quality.

The Traditional Moving System

The construction of a typical stylus assembly is illustrated
in Fig. 1. It consists of a diamond stylus (a), an aluminum
cantilever tube (typically 5 to 6 mm long, and % mm in
diameter) (b}, and an iron tube {(c). These three elements are
rigidly connected to each other, forming the stylus assembly
which, in turn, is elastically suspended at an appropriate
point. Conventional stylus suspensions are fabricated by
connecting a thin wire (d) near the pivot point of the stylus,
fixed to the suspension carrier at the other end (e). For pur-
poses of damping, some type of rubber element (f) is usually
used. Result: The moving system.

In stereo recordings, each wall of the record groove is

*Director, Research and Development,
AKG, Vienna;

With English text by Geoffrey M. Langdon,
Technical Manager, AKG,

Philips Audio Video Systems Corp.,
Mahwah, N.J.
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15200

A new state of the art. To you it may be a dream machine.
To us it's the world's first miniature studio quality speaker system.
For more information see your ADS Dealer or write to.
ADS, Analog & Digital Systems, Inc.
64 Industrial Way - Wilmington, MA: OB87
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modulated independently, at 45 degrees to the vertical axis
of symmetry. This modulation applies signal-dependent
forces to the stylus tip which can lead to transverse motion
in any direction. It is important that the translation of this
modulation into electrical signals remain even and indepen-
dent of direction of stylus motion over the full audio spec-
trum. In other words, the moving system should be capable
of omnidirectional response without introducing frequen-
cy-dependent amplitude or phase distortion. This is a neces-
sary requirement if correct and stable stereo imaging is to be
maintained.

Analysis of the moving forces acting on the stylus assem-
bly, as well as of all elastic and frictional moments (Fig. 2), re-
veals an interesting phenomenon: the pivot point of the
stylus assembly actually shifts along the axis of the cantilever
at higher audio frequencies. This results from the fact that,

14

at these frequencies, the inertial forces of the moving sys-
tem significantly counteract the forces of the suspension
system. Uneven frequency response, insufficient channel
separation, unstable stereo imaging, and poor tracking abili-
ty result from this “wandering” pivot point.

The following points evolved as requirements for an op-
timal suspension design:

1. Universal symmetry with respect to transverse (side-to-
side) movements.

2. A single-point bearing (pivot point).

3. Maintenance of control parameters by all frictional and
elastic moments in all directions of transverse excitation.

4. Suppression of torsional and axial moments.

5. Resonance-free suspension and proper damping of the
stylus assembly.

6. Components with extra strength and resistance to ag-
ing, and with superior stability under varying climatic condi-
tions.

7. Ease of production and uniformity from unit to unit.

The Transversal Suspension

The solution to the pivot problem is relatively simple: a
single-suspension element comprises both the spring (sus-
pension and restoring force) and frictional (damping) func-
tions. This results in a pivot point “drift zone” which is limit-
ed to a small, practical dimension. The tracking force of the
cartridge is transferred to the stylus tip through torque
forces created at the suspension element. To be more spe-
cific, as the stylus tip rests in the record groove, the can-
tilever will swing up at the stylus end until the torque-gener-
ated force reaches equilibrium with the tracking force. By
minimizing the length of the lever over which this torque is

Current Dumpingthats

Current Dumping is the name given to a totally new power
amplifier circuit developed by QUAD.

A current dumping amplifer basically consists of a low
power amplifier of very high quality, which controls the
loudspeaker at all times and a high powered heavy duty
amplifier which provides most of the muscle.

The small amplifier is so arranged — it carries an error signal
— that provided the heavy duty transistors (the dumpers) stay
within the target area of the required output current, it will fill
in the remainder accurately and completely.

The reproduced gquality is solely dependent on the baby

what

amplifier, which because of its low power, can be made very
good indeed.

The QUAD 405 is the first amplifier to incorporate current
dumping.

There are no internal adjustments, so nothing to go out of
alignment.

There are no crossover distortion problems and performance
is unaffected by thermal tracking.

The QUAD 405 offers impeccable performance, reliably
and predictably.

Send postcard for illustrated leaflet to Acoustical Manu-
facturing Co. Ltd., Huntingdon, Cambs., PE18 7D B, England.

QUAD

forthe closest approach tothe original sound

QUAD /s a Registered Trade Mark

Check No. 1 on Reader Service Card



Your experience has taught you
the things that make a FINE microphone.
Now treat yourself to a
test experience with the FINEST.

ASTATIC 800 SERIES

CARDIOID AND OMNIDIRECTIONAL

MICROPHONES

Ask your nearest Astatic Distributor or
write direct for a trial installation.
THE BIGGEST NAME IN
PHONO CARTRIDGES, NEEDLES, MICROPHONES

\Ar THE ASTATIC CORPORATION / Conneaut, Ohio 44030 U.S.A.

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. 2 on Reader Service Card
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Fig. 3 —Construction of AKG Transversal Suspension System.
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Fig. 4—Distribution of restoring and damping forces versus
distance from the pivot point for a conventional moving
system and AKG Transversal Suspension System.
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generated, the chance of dynamic shifting of the pivot point
is greatly reduced. Further, placing the plane of the suspen-
sion force perpendicular to the cantilever axis and directly
through the pivot point concentrates all forces essentially at
one point. In conventional designs, the plane of the suspen-
sion force (wire) is parallel to the antilever, and therefore,
not clearly defined as a single-point force.

Figure 3 illustrates the construction of the Transversal Sus-
pension System. The cantilever is centered symmetrically in
a small hole in a very thin, gold-plated metal plate (a). The
hole is only marginally larger in diameter than is the car-
tilever assembly. The plate and the gold-plated cantilever
assembly are connected to each other by a newly developed
rubber element (b) which is vulcanized to both metal parts
via a special process. The guage of the suspension plate is
quite small in comparison to the diameter of the cantilever
assembly. The result is a knife-edge bearing of incredibly
small size. When transverse force is applied to the stylus, the
cantilever assembly “‘rolls” back and forth over the knife-
edge. Due to the design’s complete symmetry, the same me-
chanical conditions exist for transverse excitation in all di-
rections. Essentially attributable to the extremely small dis-
tance between the cantilever assembly and the edge of the
hole, the knife-edge effect virtually eliminates dynamic
shifting of the pivot point. Variation of the shape of the rub-
ber element allows control of the dynamic forces and
torque distribution free from any effects on the pivot point.
Figure 4 shows the distribution of restoring (R) and damping
(D) forces versus distance from the pivot point for both a
conventional moving system and the Transversal System. A
distinct advantage of the Transversal System is that the effect
of the rubber element upon restoring force (compliance)
decreases quite rapidly with distance from the pivot point,
while a definite contribution to its effect upon damping is to
be found at extended distances. Independent control of
these two forces may thus be accomplished. By tailoring the
shape of the rubber element, or by combining two rubber
elements, it is possible to control the damping. If two rubber
elements are used, a hard rubber may be used in the vicinity
of the pivot point (where forces are large) while a softer rub-
ber may be used at greater distances for damping control.
This has the advantage of maintaining the desired firm,
small, fixed pivot point. It also provides the softer material
necessary for damping at a position which prevents any
negative effects on the critical pivot and support functions,
and where it is free from large static suspension forces. This
eliminates one of the basic reasons for inclusion of the sup-
port or tie-back wire characteristic of traditional designs:
hysteresis or sagging of the soft rubber element due to the
large static suspension (tracking) forces.

In Summary

The moving system operates ‘omnidirectionally” in the
transverse plane as a result of symmetrical construction and
the “knife-edge’”” technique. Damping is controlled inde-
pendently of other functions, greatly casing a traditional
compromise situation and providing resonance-free per-
formance without sacrificing other parameters. Torsional
and axial pulling forces and thrusts are controlled by the
minute distance between the suspension plate and the
stylus cantilever, and by using a harder rubber suspension
element than previously possible. The harder element also
ensures robustness, thermal stability, and a high resistance
to aging and hysteresis (permanent deformation) effects. All
these contribute to a new standard of performance accuracy
for stereophonic and matrix-quadraphonic image de-
liniation and stability. P
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We've been around this business a long
time. Making a name for ourselves. A strong
name. Akai. Worldwide, one of the strongest
names going in tape equipment.

And now we'e stronger than ever.

Introducing the Akai 1000 Series. Our
powerful new line of Stereo and Quad re-
ceivers. We put this line together with one
purpose in mind: to turn out the best line
of receivers, for the money, in the business.
As far as were concerned that's exactly what
we've done.

The strength of the 1000 Series starts
with its engineering. It's every bit as strong
as the quality that made our tape equipment
famous.

Next, strong performance
characteristics and features.

COMIN’ ON STRONG! <™ ™™

We honestly don't know

where youd fmd for the price, a line of
raceivers that comes on witn better sound
and more versatility than curs. If that sounds
like a strong statement, a visit to your Akai
dealer may convince you it's not strong
enough.

As for styling, look for yourself. Look
zgain. It’s brushed aluminum. Clean. Hand-
some. Superb. Everything scyling ought ro
be. Period.

As for value, we couldn’t make it
stronger. A high to low price range to fit
the needs of just about anyone.

The Akai 1000 Series. With power out-
put from 14 to 80 watts per channel, its got
the quality, performance, looks,
value. And witn a receiver line

like th’it you’ve got to know
.strong!

Akai 1000 Series receivers from $300 to $900 suggested retail value.
For more intormation write Akai America Ltd., 2139 Del Amo Boulevard, Compton, California 9220



e—
T

=

—-‘ Photographed at 200% segfification with 1.5 g ackirig force on an Empire 598I11 turntable.

-

Photographed at 200X.s

aprrTication with 1.5 gramskeatKing force on an Empire 598III turntable.



The first product ever
that protects records
against wear,
without resulting loss
in frequency response
or fidelity.

Every time you play
a record you destroy some of
its sound. The culprit is friction.
An inevitable result of a hard,
diamond stylustracking soft, vinyl
grooves.

Under 200X magnification
you can see the damage occur.
Tiny shavings of vinyl curl off the
record like metal off a lathe.

You literally see sound being
worn away. After repeated
playings your ears begin to confirm
what your eyes have seen.

Until now, no product could
protect records against wear with-
out interfering with sound fidelity.

An answer
from outer space

From Ball Corporation
research into dry lubricants for
NASA’s Orbiting Solar Observa-
tories came a breakthrough
in micro-coatings that can function
for long periods under extreme
conditions.

One derivative of this new
technology is a microscopically
thin, dry film that molecularly
binds itself to vinyl. Developed in-
to arecord preservative this
product is now known as Sound
Guard.*

W
Sound Guard works

Just spray Sound Guard on
(it has a non-aerosol pump
sprayer). Then buff it with the soft,
durable velvet buffing pad
provided in the Kkit.

Sound Guard putsan ultra-thin,
dry film on the groove surfaces to
substantially reduce wear. (It’s self-
limiting and may be applied
repeatedly without buildup. The
film thickness is less than
0.000005".) One bottle will protect
about 20 LP’s.

Sound Guard is dry—not wet

Sound

Guard.

" 'Record

Preservation

Kit

and sticky like silicone-type
products—so dust or dirt won't
accumulate on the stylus or

in the grooves. And since it has
an anti-stat built in, Sound Guard
actually prevents records from
attracting dust.

But does Sound Guard ad-
versely affect frequency response
or fidelity? For conclusive proof,
we asked the most respected
of the independent audio labora-
tories for an exhaustive
evaluation. Their results were
astounding!

Test results

1. The application of Sound
Guard to a stereophonic or CD-4
quadraphonic disc does not
in any way degrade audible fre-
quency response.

2. Sound Guard increases the
life of the records by significantly
reducing record wear.

3. Sound Guard significantly
retards increases in random noise
content (surface noise) and total
harmonic distortion caused by
repeated playing.

4. Records treated with
Sound Guard do not attract dust
as readily as untreated discs.

(Complete test results will be
mailed with every order.)
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ONSIDERABLE CONCERN has
been expressed about the
possible damage caused to the

ears and hearing of young persons as
a result of their exposure to loud mu-

About the author. Dr. David M. Lipscomb
is Professor in the Depasrtment of
Audiology and Speech Pathology at the
University of Tennessee in Knoxville,
directing the department’s Noise
Research Laboratory. Author of
numerous professional articles and fre-
quent lecturer, Dr. Lipscomb has recently
published a lay-oriented boek: Noise —
The Unwanted Sounds (Melson-Hall,
Chicago, 1974).

Dr. David M. Lipscomb

sic. Interesting research observations
have led to a confounding situation in
which it has been noted that rock mu-
sicians have suffered surprisingly little
hearing loss. It is the purpose of this
article to review the information gath-
ered to date and then to speculate on
a possible explanation of this seem-
ingly contradictory situation.

Hearing Loss

Most people have had at least one
hearing test in which a tone is
presented to the ear. If the tone is
heard, the person responds. The test
is continued until “thresholds” for
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Fig. 1—Results of hearing tests of 7129
students. See text for discussion of this
data.
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hearing are found for several fre-
quencies ranging from 250 Hz to 8000
Hz. These thresholds are the presen-
tation levels of tones at which one can
just hear the sound. In testing young
persons, it is anticipated that their
hearing responses will be within the
normal range according to standards
which have been established by the
American National Standards In-
stitute. A rather disconcerting trend
has been noticed in some of our audi-
ometric data as can be seen in Fig. 1.
In a series of tests, it was observed that
the prevalence of high frequency
hearing impairment (HFl) increased
dramatically. It is axiomatic that the
first indication of noise-induced hear-
ing loss is a reduction in hearing sensi-
tivity for those frequencies above 2000
Hz.

In the Spring of 1968, three studies
were uwndertaken in city schools. In
each study, a total of 1000 students at
three grade levels were given modi-
fied hearing screening tests in order
to determine the prevalence of
screening failures for those pure
tones above 2000 Hz. Of the sixth
graders tested, only 3.8% of the stu-
dents failed the criterion for normal-
cy. This figure rose to 11.0% for the
ninth grade population and held at
approximately the same level for the
high school seniors (10.6%). This ap-
parent trend to greater HF! failure
rates caused us to conduct a similar
survey of college students.

In the Fall of 1968, a total of 2769 in-
coming freshmen between the ages of
16 and 21 years were given the same
modified screening test used earlier in
the public schools. The staff was con-
cerned to note that 32.9% of the stu-
dents fell into the HFI category. To
confirm that striking finding, a por-
tion of the incoming class (1410 stu-
dents) was screened for hearing in the
Fall of 1969. Rather than there being a
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decrease in the prevalence of HFI, the
reverse was true; the survey yielded
an incidence indication of 60.7%.

These data offer evidence, based on
measured hearing levels of 7179
young persons age 21 or younger, of a
trend toward loss of high frequency
hearing of serious proportions. It
must be emphasized that nearly all of
the students did not manifest serious
hearing impairments, in fact, most of
those who were found to have HFI
were unaware of any loss of hearing.
The point remains, however, that per-
sons in the age range tested should
have better hearing than we found.

It is interesting to point out that all
of the hearing defects we saw were
seen much more often in the young
men than in the girls. This sex differ-
ence in the susceptibility to ear dam-
age in response to high level sound
stimulation is an observed fact. There
are many studies which support that
condition. We have speculated as to
why this is the case, but it is not fully
understood why the females, as a
group, have “‘tougher” ears than
males.

We have never attributed the rise in
prevalence of HF! singularly to noise
exposure. It is reasonable, however,
to suggest that the popularity of high
intensity recreational sound sources,
such as live rock music, sport shoot-
ing, motorcycling and sport racing,
coupled with the apparent rise in
community noise levels should be

w P = A 9&

WL

Fig. 2—A composite illustration of
guinea pig ear tissue. The left half
shows normal cells removed from an
ear which had no noise exposure. On
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considered potentially to have a dis-
tinct effect on the auditory sensitivity
of young persons.

Laboratory Data

We have found, with the use of ex-
perimental animals, that high intensity
sound is capable of causing wide-
spread destruction to the irreplace-
able sensory cells in the inner ear
{cochlea). A comparison of sensory
cell tissue removed from a guinea pig
appears in Fig. 2. Arrows point to sen-
sory cells which were irreversibly de-
stroyed by exposure to intense rock
music. This animal was subjected to a
total of slightly over 88 hours of music
in 27 different listening periods over a
58 day period. Some days, the ex-
posure would be for 30 minutes; oth-
er days, the stimulation would last for
nearly four hours. Some days, there
would be no exposure at all. This
schedule was selected as an attempt
to duplicate the type of intense sound
exposure many young persons experi-
ence in listening to live rock music. It
is not possible however, to generalize
these results to human response for
many good reasons.

Implications

It has appeared to us that there is an
unfortunate paradox in our modern
acoustic environment. Industry is be-
coming more aware of the need for
hearing conservation among its per-

the right, two arrows point out dam-
aged sensory cells, the result of high
level noise exposure.

sonnel, and this interest was height-
ened by Federal regulations forcing
compliance. Yet, on the other hand,
the non-occupational and recrea-
tional environment is becoming
glutted with high intensity sounds
which are hazardous to the delicate
structures of the auditory mechanism.
Thus, it is entirely possible that an in-
dustrial worker might be protected
from damaging noise in his work envi-
ronment only to go into his non-oc-
cupational surroundings and suffer
ear damage from a multitude of in-
tense sound-producing items.

Among all the available high in-
tensity sound sources in the recrea-
tional environment, we have consid-
ered live rock music to be the single
most oto-hazardous in terms of the
amplitude of the sound, the broad
spectrum of sound energy, the im-
pulsive character of the music, the du-
ration of exposure to the sound by in-
dividuals and the number of persons
who are exposed to the sound source.

We have extended the above state-
ment to include earphones. Numer-
ous commercially available stereo re-
ceiver sets used in conjunction with
high efficiency stereo earphones are
capable of providing sound levels
which hover in the 135 to 140 dBA
range for extensive periods of time
when driven by contemporary rock
music tapes.

Rock Musicians

From all of the above information, it
would seem reasonable to assume
that rock musicians would suffer great
hearing deficits. To the contrary, they
have been found to have an in-
ordinately small degree of hearing
loss when compared with other
young persons who are engaged in
high noise pursuits (industrial work-
ers, etc.).

One of the first studies which em-
phasized this was conducted at Mich-
igan State University by Dr. William
Rintelmann and Judith Borus. They
reported that of 42 musicians actively
engaged in rock and roll combos,
only two (5%) were found to have
hearing thresholds outside the normal
range. In reviewing their data, they
observed that rock music was inter-
mittent, with an on-time of about
three minutes and a one minute off-
time. They postulated that this off-
time, brief as it was, is apparently suf-
ficient to allow at least partial recov-
ery from auditory fatigue. Although it
was not a popular concept among
their colleagues, Rintelmann and
Borus suggested that rock music does
not appear to pose any particular
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threat to the ears of rock musicians.
Perhaps, to a certain extent, they were
right.

A Possible Reason

There may be an interesting “pro-
tective’’ mechanism which modified
the damage potential of loud sound.
But, before it is discussed, it is neces-
sary to review some of the possible
mechanisms for causing ear damage
after exposure to intense sound.

1. Physical force. High intensity
sound creates quite a stir in the fluids
and tissues of the inner ear. These tiny
and delicate membranes may yield to
the force exerted by the sound so that
damage occurs as a gradual weaken-
ing of the tissues from continuous
bombardment by sound pulses.

2. Structural damage. Just as a hur-
ricane will uproot trees and smash
houses, sudden blasts of acoustic en-
ergy may tear and dislodge the tiny
components in the inner ear.

3. Lack of blood. Veins and arteries
constrict in the presence of high-level
noise. Blockage of the delivery capac-
ity of the oxygen-bearing blood cells
may play a role in damaging the inner
ear.

All of these factors in various com-
binations may ultimately be found to
contribute to noise-induced hearing
loss. There is, of course, the possibility
that none of these are as important as
some yet-to-be-discovered factor.

In addition to there being a distinct
effect in the ear, high level noise stim-
ulation can give rise to numerous
physiological reactions in the body.
Perhaps the most significant of these
is the vaso-constrictive reaction men-
tioned above. It is interesting to pon-
der the interrelationships which may
exist between stress reaction and ear
damage. It certainly is not wise to state
that there is a direct cause/effect situ-
ation where ear damage will occur
each time a person becomes upset.
There is more than a simple chance
correlation between the two aspects,
however.

As indicated earlier, there are some
confusing findings regarding the
hearing status of some individuals
who engage in extremely noisy occu-
pations. Although their exposure con-
ditions would lead us to believe that
they should have remarkable hearing
deficits, they do not.

At this point, it is mere speculation,
but eventually, it may be discovered
that the less stressful a sound is con-
sidered to be, the less prone the re-
cipient of the acoustic signal will be to
cause auditory damage. As an ex-
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ample, two men working side-by-side
in an industry are exposed to the same
amount of noise. The hypothesis just
advanced would suggest that if one of
these men enjoyed his job and ac-
cepted the noise as part of it, he
would suffer less ear damage. The
other man would likely consider the
noise to be just another part of that
@ R& #0&@ job. With that attitude,
the combination effect of the noise
beating on the delicate ear tissues and
the lessening of blood supply because
of his anger and stress reaction could
create havoc in his ear.

In the case of rock musicians, that
sound (called noise by some) is their
baby. They created it. It is the product
of their planning and teamwork. They
have nurtured and produced the
sound which possesses ““that certain
quality.”” The pulsing, throbbing,
screeching expression of their in-
nermost being comes back to their
ears as if it were a balm (not bomb). If
there is any bodily stress, it is most
likely from unadulterated ecstacy.

Lest | be misunderstood, | must em-
phasize the probability that some ear
damage is occurring. But absent are
the additive effects promoted by in-
curring extreme internal distress re-
sulting in a reduction of blood supply.
Consequently, since the musicians are
not unduly stressed, their ears may
not be placed in the same double
jeopardy as would be the case if they
were forced to endure a sound they
could not tolerate. If this theory is ul-
timately borne out, it will be another
great insight into the forethought
which must have been applied in the
creation of the human body. This
pleasure principle simply adds anoth-
er dimension to the already crowded
list of factors which have a bearing on
the human response to sound and the
prospects of ear damage from im-
mersion into high intensity sound.

| believe it was the great philoso-
pher A. N. Whitehead who advised us
to seek simplicity — but not to trust it.
The material in this review has been
simplified to make it interesting and
readable. Concepts treated in this
presentation are extremely complex
because we are dealing with human
response. The theory set forth should
in no way be interpreted as license to
overexpose oneself to noise. It is,
rather, an attempt to explain to an in-
terested audience some seemingly
baffling observations. In our labora-
tory, we are currently undertaking a
series of experiments to shed more
light on this subject. Perhaps a sequel
on this will appear in the not-too-dis-
tant future. o
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IM Distortion

In Speaker

in its properties by the pres-

ence of a second tone, this is
described as intermodulation. When
we listen to natural sound, separate
musical voices are usually due to sep-
arate instruments. When we repro-
duce a signal through ampilifiers and
loudspeakers, these otherwise sepa-
rate voices must share the same chan-
nel. The mere presence of one voice
may then modify the other if there is
not enough “shoulder room” for
both. This jostling may take the form
of an alteration of the dynamic level
of each or even a slight modulation of
the pitch. Timbre and dynamics are
most noticeably affected, and the sub-
jective image of what should be a
completely separate instrument mod-
ifying, by its presence, another com-
pletely separate instrument can be
quite unnatural.

I F A MUSICAL tone is altered

Test Procedure

In order a provide a measurement
of this distortion, Audio uses two pure
musical tones mixed in equal level.
There are many classes of inter-
modulation, but one that is readily
identifiable is due to the woofer
which is called upon to reproduce the
lowest bass as well as a major piece of
the musical spectrum containing fun-
damentals

Audio has settled on a low bass tone
of Eq, which is 41.2 Hz, and the tone of
As, which is 440 Hz, as a standard for
this particular test. If the speaker
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Richard C. Heyser

which reproduces E. is not called
upon to pass As; then we choose a
musical tone about a half octave with-
in the band which it is suppose to
handle.

E: and A; are mixed at equal voltage
level into the speaker, and A4is our
primary concern in the reproduced
signal. We want to know how A is
modulated by the presence of E.

Both a spectrum analyzer and spe-
cial coherent filter are used for this
test. The output from the test micro-
phone is measured on a spectrum an-
alyzer to determine the power spec-
tral density of sidebands about 440 Hz
due to the 41 Hz. The bandwidth of
this analyzer can be made as narrow
as 2 Hz, and the exact frequency un-
der test is measured by a frequency
counter. The total power in the side-
bands about 440 Hz is measured as a
percentage of the power in the un-
modulated 440 Hz. This is the per-
centage value of IM which we plot as
a function of drive power. The power
level in watts on this plot is average
power expressed as the square of a
measured voltage divided by the re-
sistor equal to the stated foudspeaker
impedance, usually 8 ohms. The volt-
age is the peak value of the composite
440 Hz and 41 Hz presented to the
speaker divided by the square root of
two. This is done to be consistent with
amplifier standards. On the curve we
supply, the peak power is thus twice
the indicated ""average’’ power, just as
though it were a single sine wave.

The IM is calculated on the basis of
power where each component adds
quadratically. From a voltage stand-
point, this is the square root of the
sum of the squares of the com-
ponents. It is a one-number measure-
ment which can be used as a relative
measure between speakers. Further-
more, a perfect speaker will have no
IM distortion.

That's fine, but there are many re-
searchers who believe that this num-
ber and fifty cents will buy a cup of
coffee in most restaurants. Audio sup-
plies this measurement because we
believe intermodulation distortion is a
very real thing and somebody should
pioneer the making of such a mea-
surement, rather than sit around and
haggle about whether the measure-
ment should be made. We deliber-
ately use a power spectrum basis be-
cause that is conventional in testing
cartridges and amplifiers. You can
thus use this measurement for speak-
ers exactly as you would for ampli-
fiers.

We don’t stop there, however. Be-
sides the spectrum analyzer, we use
two specially developed coherent fil-
ters to view the intermodulation on a
oscilloscope. We coherently multiply
the microphone output against the
exact 440-Hz signal in order to know
precise amplitude and phase relation-
ships of the acoustic tone. We first up-
convert to 225 kHz where a precision
goniometer/phase shifter is available.
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it you were to replace any of your present
components, would you know exactly what its successor
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Then, the signal is coherently down-
converted to zero frequency into an
in-phase and a quadrature com-
ponent. The original 440-Hz sine wave
is now two d.c. voltages. These are
viewed on an X-Y oscilloscope. A sec-
ond filter using quadrature integrate
and dump circuits is also available for
oscilloscope view.

When the 41 Hz modulates the 440
Hz, we can independently measure
both the angle modulation and ampli-
tude modulation on the 440 Hz. In ad-
dition, we can measure the precise
shift in static phase due to the 41 Hz

and the exact change in average pow-
er.

Now we have a different ball game.
Not only can we measure Doppler
versus amplitude, but we can spot
static cone displacement due to heavy
drive in a nonlinear magnetic struc-
ture. This lets us describe the IM plot
in @ much more meaningful manner
than had we depended upon a power
spectrum measurement.

If the nature of the distortion above
a certain power level is different than
that at lower levels and can give rise to
a different sonic effect, we state this
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Jensen is the only company that

offers a true coaxial spezker in three

compact sizes. Sweeter,”™ our new
space-saving solid state tweeter, is
one of the reasons why. it allowed us
to develop two revolutionary new
modeis—the Jensen 4" and 5%4"
coaxials. Together with our6” x 9"
model, they now make it possible for
anyone to obtain home speaker sound
quality in his car.

Ask your local Jensen dealer for

a demonstration.

You won’t know what you're missing
until you hear these new Jensen car
speakers perform for you.

For a free catalog, write Jensen
Sound Laboratories, 4310 Trans World
Road, Schiller Park, lllinois 60176.

JENSEN

SOUND LABORATORIES

Drision of Permcor, Inc Schiler Park. llinois 60176

Check No. 16 on Reader Service Card

fact in the review. This means the IM
curve is now more valuable in its com-
parative ranking.

The IM test that is printed is, of
course, a test of only the woofer. To
test the tweeter, two tones of equal
level are again used but they lie in the
frequency range covered by that
speaker. The spectrum analyzer is
used to check the intermodulation
fragments for this case. This data is
only reported if it discloses something
significant.

Interpretation

One of the first things which is evi-
dent in the intermodulation distortion
of speakers is the magnitude of dis-
tortion. An audio afficienado who
would not consider buying an ampli-
fier with more than one tenth of one
per cent distortion at any level must
view as incredulous that ‘“‘good
sounding” speaker which runs a neat
three per cent at his normal listening
levels. Rest assured this is not unusual,
and the speaker may ‘“listen” very
well at this level of distortion.

Just as in amplifiers, a lower dis-
tortion on a power spectrum basis
may not mean a cleaner reproduc-
tion. However, the distortion should
rise smoothly from a low level at low
power. Sudden changes in curvature
are undesirable because they may sig-
nify a change in form of the inter-
modulation.

Distortion levels above 5 per cent
generally indicate noticeable sub-
jective modification of the sound. The
type of intermodulation enters into
this. There is a sonic difference be-
tween tremolo and vibrato as a modu-
lation of one musical note by another.

Compare the harmonic and inter-
modulation distortion measurements
for each speaker as some measure of
how it may sound. Remember, that in
order to keep the peak power the
same value, the average 440-Hz power
level in the IM measurement is 6 dB
(one fourth) less than the average 440
Hz power level in the harmonic dis-
tortion. Read the harmonic distortion
curve at 1 watt and the IM curve at 4
watts to get those measurements cor-
responding to the same loudness of
440 Hz. How loud the 440 Hz is in your
listening environment can be obtain-
ed from the one-meter SPL reading
on the harmonic distortion plot.

The IM test, plus the supporting
narrative Audio supplies, can give a
fair idea how low bass can modulate
other musical components, whether
this is due to a thundering classic or-
gan or a chest-thumping kick drume»
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The Garrard 990B.

And the argument ends.

There are almost no limits to what
you can spend for a turntable. Nor to the
refinements that can be built in.

The argument has been whether you
can find a turntable at a sensible price, that
really performs—giving away nothing
important. Now with the belt-driven 990B,
the argument is over. The 990B gives noth-
ing away in any vital area, yet is priced to
make it eminently accessible.

We believe the 990B is the best value
Garrard has ever offered 1n its quarter cen-
tury of designing and manufacturing high
fidelity turntables.

The 990B is a single-play/multiple-
play turntable and is fully automatic in
both modes. That is, its arm indexes, re-
turns to its rest and shuts oft automatically.
All of which is more dependable than a
hand . . . that can be shaky or careless. And
the mechanism that does all of this is dis-
engaged during play. You get the gentlest
handling of records plus convenience.

i

But more. In the multiple-play mode,
your records rest on a fwo point support.
You don’t have to balance them on a single
center support. And pray.

And still more. A precision anti-
skating device eliminates distortion and
record wear caused when the stylus is
forced against the inner wall of the groove
by rotation of a record. Even cueing is vis-
cous damped in both directions.

All well and good. But what about
performance?

A glimpse at some specifications tells
the story. Rumble: —64dB. Wow: 0.06%.
Flutter: 0.04%. These are possible because
your records are cushioned on a full size, 5
Ib., die-cast, dynamically balanced platter
—belt driven by a motor that combines an
induction rotor for starting power and
a synchronous section for constant speed.
You can even solve the problem of off-
pitch recordings with the variable speed
control monitored by a strobe disc.

One final word. The S-shaped, light-
weight, aluminum tonearm boasts low mass
and low friction. But here’s the thing. The
990B’s tonearm can track as lightly as %2
gram. Protection and performance indeed.

There are other turntables in the price
range of the 990B that offer some of these
features and specifications. The 990B has
them a/l and at a price that’s sensible—
under $170!

Which clinches the argument.

For a copy of the Garrard Guide,
write: Garrard, Div. of Plessey Consumer
Products, Dept. C, 100 Commercial St.,
Plainview, New York 11803.

q arvrard
- # The Automatic Choice

Check No. 23 on Reader Service Card
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The attitude is consistent.

High fidelity engineering, to
justify its name, has one goal: to
reproduce music in the listening
room with unqualified accuracy.
Undistorted. Undiminished.

Al Harman Kardon, we explore
new technical directions not solely
for their inherent challenge, but as
methods of predicting and improv-
ing music quality.

Specifications are supposed to
serve the function of predicting
performance. Yet two competitive
instruments with exactly the same
set of conventional specifications
often sound vastly different. Ob-
viously, the reasons for this differ-
ence lie elsewhere. Conventional
specifications are necessary.
Necessary, but not sufficient.

Our 730 receiver meets speci-
fications equalling or surpassing
thosz of the finest individual com-
ponent units. Yet it achieves a

quality of transcendent realism
which these specifications alone
cannot explain.

To predict musical accuracy,
we have found it necessary to go
beyond conventional specifica-
tions. We test, rigidly, for square
wave response. We monitor,
strictly, slew rate and rise time.
These tests account forthe sound
quality of the 730—not in place
of conventional specifications,
but beyond them.

The 730 goes beyond the
conventional in other ways. Itis
driven by two complete, discrete-
ly separate power supplies, one
for each channel. Even when
music is extraordinarily dynamic,
the energy drawn by one channel
will in no way affect the other. The
music surges full. Unconstrained.

Any fine tuner measures signal
strength. The 730 incorporates a

patented system which measures
not strength, but signal-to-noise

ratio. As aresult, it can be tuned to
the precise point where the signal
is purest for listening or recording.

Equally important, the twin-
powered 730 has all the basic de-
sign elements that identify it as a
Harman Kardon instrument: wide
bandwidth, phase linearity, ease
of operation and a wide range of
input and output elections.

All of this suggests further dis-
cussion. If you are interested in
such an exploration, please write
us (directly, since we imagine
you are impatient with coupons
and “reader service” cards, and
so are we). We'll certainly write
back, enclosing a trochure also
unconventional in its detail.

Just address: The 730 People,
Harman Kardon, 55 Ames Court,
Plainview, New York 11803.
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SPECIFICATIONS

Power Output
Power Bandwidth

Frequency Response
System Rise Time
System Square Wave TIit
Total Harmonic Distortion

Intermodulation Distortion
(40 watts—SMPTE)

Intermodulation Distortion
{1t watt—SMPTE)

System Hum and Noise

Damping Factor (tkHz @ 1 watt)
Power Ampilfier Input Sensitivity
Power Ampitfier input Impedance

Power Ampiifier S/N (40 watts)

Power Amplitier
Square Wave Rise Time

Preamp Input iensmvny

b Tape Mon.
c. Ph%‘:w

Preamp Inpul Impodnnce

b Ta Mon.
c. Ph%‘:\o

Preamp Input S/N

b Tn Mon.
c. Ph%‘no

Preamp Harmonic Distortion
Crouialk

a.
b. Tn Mon.
c. Ph%‘no

40 Watts Min. RMS per
channel both channels
driven into 8 ohms
from 20Hz to 20kHz,
with << 0 1% THD.

From 10Hz to 40kHz at
< 0 1/ THD into 8 ohms
both channels dnven
ilmL \aneousl

0 watts per Cl anne'
20-20kHz +0.5dB
1.5use

5%
<0 1% from 250 m
watls to 40 watls RMS
both channels driven
simuftaneously into
8 ohms, 20Hz to 20kHz

0.12
<0 1%
Better than 60 dB below
rated output (unweighted)
30
1.2v
33 kilohms
90dB
<1 5usec

Preamp Output Impedance
Phono Overload
RIAA Equallzation
Tone Comrol Action
. 50Hz

b 10kHz
Contour Effect (50Hz)
High Cut Filter (10kHz)
Low Cut Fliter (50Hz)
FM Sensitivity

a. IHF

b -50 d8 (mono)
c. ~50 d8 (stereo)

Ultimate S/N

Capture Ratio

tmage Rejection

Spurlous Response Rejection

IF Rejection

AM Rejection

Alternate Channel Selectlvity

Multipiex Separation (1kHz)

FM Harmonic Distortion u kHz)
a. Mono

b. Sterea

Pllot Suppression

De-Emphasis

Mute Level

Mute Suppression

_ Stereo IndlcatorThreahold

(Pilot signal expressed 2
as % of base band ) b. “on”
Audio Output
AM Sensitivity
AM Signal for 1 watt Output
AM Selectivity

Alternate Channel Selectivity
Image Rejection

IF Rejection

Hum

600 ohms
>95 mvV
+1.0dB
+12dB
=12 dB
+10dB
10dB
6dB

75usec
Variable
-65 dB

<3%
>6%
0.5V
>250pV/r
<150uV.
dB
55dB
-75dB
-60 dB
-40dB



[ - Equipment Profiles

Tandberg Model TR-2075
Stereo AM/FM Receiver

-

oC

MANUFACTURER’S SPECIFICATIONS

FM Tuner Section

IHF Sensitivity: Mono, 1.8 w1V (10.3 dBf). 50-dB Quieting:
Mono, 3wV (14.8 dBf); Stereo, 404V (37.3 dBf). $/N: Mono,
78 dB; Stereo, 75 dB. Mutiag Threshold: 6 v (20.8 dBf). Ster-
eo Threshold: 15 »v (28.8 dBf). THD at 50-dB quieting: 0.3%
THD at 65 dBf: Mono, 0.2%, Stereo, 0.3%. Capture Ratio: 0.9
dB. Selectivity: Alternate channel, 80 dB; Adjacent channel,
10 dB. Spurious Rejection: Eetter than 95 dB. LF. Rejection:
Better than 95 dB. Image Rejection: 70 dB. AM Suppression:
70 dB. Frequency Response; 30 Hz to 15,000 Hz, +1, -2 dB.
Stereo Separation: 40 dB from 60 Hz to 10 kHz. Sub-carrier
Rejection: 60 dB.

AM Section

IHF Sensitivity: 20 v, external antenna; 250 /M, internal
antenna. Selectivity: 45 dB. LF. Rejection: 80 dB. Image Re-
jection: 90 dB. THD: 0.8% re: 30% modulation.

Amplifier and Preamplifier Section

Power Output: 75 watts continuous power per channel, 20
Hz to 20 kHz, 8 ohm loads {100 watts at 4 ohms). THD: No
more than 0.15% (0.2% for 4 ohm power rating). IM Dis-
tortion: Less than 0.15%. Damping Factor: 60 at 8 ohms.
Overall Frequency Response: 6 to 80,000 Hz, -1.5 dB. $/N:
Phono 1re: 4.4 mV input, 7C dB; Phono 2 re: 3 mV input, 68
dB; Tape 1and 2, 82 dB. Input Sensitivity: Tape 1 and 2, 150
to 600 mV; Phono 1, 2.2to 10 mV; Phono 2, 3 mV. Maximum
Phono Input at 1 kHz: Phono 1, 150 mV; Phono 2, 50 mV.
Bass Control Range: +15 dB @ 50 Hz. Treble Control Range:
+15 dB @ 10 kHz. Mid-Range Control Range: +7 dB @ 1
kHz. Low Filter: -3 dB at 70 Hz, 12 dB/octave. High Filter 1:
-3 dB @ 8 kHz, 12dB/octave. High Filter 2: -3 dB @ 8 kHz, 6
dB/octave.

fele Bl

Fig. 1—View of back panel.
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General Specifications
Dimensions: 20-1/8 in. W x 6 in. H x 13-7/8 in. D. Weight:
27.1 Ibs. Price: $1,100.00.

Before even considering the features and performance of
Tandberg’s most powerful and most complete receiver,
we'd like to comment on the fact that this is the first receiv-
er we've tested that is accompanied by fully spelled out FM
specifications, listed in accordance with the newly approved
IHF/IEEE FM Measurements Standards issued in mid-1975.
Besides being a “first’’ for that well-respected Scandinavian
company, it tends to tell us something about their design
philosophy and marketing approach: Tandberg is proud of
its products and has nothing to hide. Those familiar with
Tandberg’s earlier receiver efforts will note that this time the
low, sleek front panel format has been retained, but without
the hinged door which covered less-often used controls on
the less powerful models. Tandberg evidently felt that they
wanted prospective customers to see all the flexibility and
control features at first glance—and they are certainly
plentiful and well organized.

The upper section of the panel is devoted to a carefully
calibrated FM dial scale (with calibration marks every 500
kHz), and AM scale, signal-strength and center-of-channel
tuning meters at the left, and a tuning knob at the right
coupled to one of the smoothest acting flywheel arrange-
ments we have yet encountered. To the right of the tuning
knob are four tiny push buttons which select mono FM op-
eration, FM interstation muting, choice of 25 or 75 micro-
second de-emphasis (the former required for proper listen-
ing to Dolby FM broadcasts), and offer a choice of panel
lighting brightness.

The lighter colored center section of the panel is equip-
ped with seven square pushbuttons which are easily ac-
tivated by a light touch of a finger. The leftmost button turns
on power, while the remaining six choose program sources
including the two tape monitoring circuits which are avail-
able at the rear panel. Rotary volume and balance controls

Fig. 2—Internal view.
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come next, followed by dual concentric bass, treble and
mid-range tone control knobs, and a rotary speaker selector
switch which selects one or two pairs of speakers out of the
possible three pairs which can be accommodated by the TR-
2075.

The lowest section of the panel contains twin phone jacks
and a dozen more rectangular push buttons which take care
of such less-often used functions as tape copying (from ei-
ther tape deck to its alternate), loudness compensation,
mono or stereo mode (including left or right only to both
channels as well as L+R mono mix), low-and high-cut filter
selection, and a most useful fuction called preamp record.
This circuit, also found on Tandberg’s lower priced receiver,
enables you to pre-equalize recordings applied to a third
tape deck (connected via a ring-tip-sleeve phone jack near-
by) by inserting the tone control circuits ahead of this partic-
ular tape output point. Finally, a twelfth button, located
near the phone jacks, converts the signal-strength meter to
a peak-reading power meter. A handy refererce guide in
the owner’s manual enables the user to convert the arbitrary
0-25 secondary scale of the meter into actual watts deliv-
ered, depending upon load impedances (of speakers) con-
nected.

The rear panel of the TR-2075, pictured in Fig. 1, offers a
choice of DIN or phono-plug connection for both phono
inputs and both tape in and out circuits. One of the phono
input pairs and both tape circuits are equipped with input
level controls to enable proper matching of phono cartridge
or tape deck levels to built in AM or FM levels. Plug-in
jumpers can be removed from the preamp-out, main-amp-
in jacks to permit separate use of these two sections of the
receiver. Three sets of polarized speaker screw terminals are
well separated from each other to prevent possible speaker
cable shorts. FM and external AM terminals are also of the
screw type and include 300-ohm and 75-ohm facilities for
FM, along with an extra grounding terminal for the shield of
an unbalanced 75-ohm transmission line. A chassis ground
terminal is located near the three available convenience a.c.
outlets, and a rotatable AM ferrite bar antenna is also pro-
vided.

The unique internal layout of the TR-2075 appears in the
pair of photographs of Fig. 2. It is one thing to pile circuit
board upon circuit board into a receiver chassis in the inter-
est of reducing overall size, but it is quite another to make
each board as accessible for servicing as Tandberg has man-
aged to do. The entire upper front section, including dial
scales, can be pivoted out of the way to disclose pre-
amplifier and tone sections, as can be seen in Fig. 3.

Fig. 3—View with front panel swung up for servicing.
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Completely separate preamplifier-equalizer circuits are
used for the Phono 7 and Phono 2 inputs, thereby avoiding
the necessity of switching at low-level circuit points. AM
and FM tuner sections are also completely independent,
with a 3-gang tuning capacitor and an FET r.f. amplifier used
in the former. The FM front-end employs a pair of FETs for
the r.f. amplifier and the mixer stages and is electronically
tuned by means of four sets of back-to-back varactor
diodes. Lf. section interstage tuning is accomplished by
means of a pair of solid-state filters and a TCA-420A IC
is used as a limiter-quadrature FM detector. For optimum
linearity, a transformer is used as the quadrature element in-
stead of the simpler single coil often used with this IC. This
detail insures extremely linear detection and results in lower
distortion under controls of 100 per cent FM modulation. A
Motorola MC-1210 IC forms the heart of the phase-lock-
loop stereo decoder section and a pair of steep bridge-T
notch filters effectively suppress 19-kHz carrier signals in the
output of the mpx section.

Tone control sections are of the popular Baxandall nega-
tive feedback type and cut-off filters are two active and one
passive RC network. Power amplifiers are fully direct
coupled and a differential input stage is used in each chan-
nel. Qutput transistors are operated at =52.5 volts d.c. A dy-
namic time-delay circuit prevents accidental activation of
the low-impedance, safety-cutout circuit when momentary
signals occur at frequencies corresponding to low imped-
ance points of the speaker’s impedance characteristics. An
electronic power limiting circuit is activated whenever loads
below 3 ohms are presented but is unaffected by 4 ohm or
reactive loads. The unit can safely sustain no-load or short-

‘circuit conditions at the speaker output terminals. In addi-

tion, a thermal protection circuit protects against over-
heating in the event of inadequate ventilation. Diode pro-
tection circuits are included as protection against transient
feedback from inductive speaker loads. A center-zero volt-
age-sensing circuit activates a relay to protect loudspeakers
from subsonic oscillation or the presence of d.c. at the out-
put terminals. Turn-on transients are prevented from reach-
ing the loudspeakers by means of a 4-second time-delay cir-
cuit when the unit is turned on.

FM Performance Measurements

Figure 4 depicts some of the major performance charac-
teristics of the FM section of the TR-2075. IHF sensitivity in
mono measured 1.8 uV (10.3 dBf), while stereo switching oc-
curred just below 15 4V (28.8 dBf) as claimed. The 50-dB qui-
eting point in mono occurred with a signal input of 3.0 wV
(14.8 dBf), while in stereo that quieting was reached with a
signal input strength of only 33 uV (35.7 dBf). Best signal-to-
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Fig. 4—FM quieting and distortion characteristics.
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Sansui. The

Sansui now offers a complete line of turntables Statically balanced S-shaped tonearm, skating foice

for every taste and pocketbook. Sansui is now one of canceller. Low capacitance cables.
the leaders in the manufacture of high quality Sansui SR-3132 at under $170.00! Two speed.
tumtables. Sansui has it all. From belt to direct belt drive by 4-pole outer-rotor synchronous motor.
drive, from sterso to 4-channel capability, from 4-pole S-shaped tonearm, advanced suspension, lateral bal-
synchronous 1o 20-pole servo-controlled brushless ance, skating force canceller. Heavy aluminum atloy die-
motors. All in all Sansui, with these new turntables, tives cast platter. Low capacitance cables. Wow and flutter
up to its reputction as creative innovators in sound tess than 0.06%. Direct-reading stylus pressure scate.
reproduction technology. And Sansui’s new tonearm Sansui SR-5253 at under $28C.00" Direct drive.
design and unique drive systems clearly represent a 20-pole DC brushless servo-motor. S-shaped tonearm,
major advancement in high quality turntables. special Sansui resonance absorber, knife-edge support
Here is the line-up: system. Low capacitance cables. S/N: better than 64 dB.
Sansui SR-212" at under $130.00" Auto-retum, Pitch controls. lHluminated stroboscope. Heavy aluminum
two speed, belt drive by 4-pole synchronaus motor. die-cast platter.

Sansui SR-7172 at under $350.00" Direct drive,
20-pole DC brushless servo-motor. Wow and flutte- less
than 0.03%. Statically balanced S-shaped tone
arm, one point/knife-edge support. S/N:
better than 66 dB. Pitch controls. Hlu-
minated stroboscope. Direct read-o it
stylus pressure dial.

Sansui FR-308(2 at under $200.00
Full automatic, two spead belt drive.
S-shaped tonearm with Sansui‘s Ducl-
Magnet cartridge, Shibata stylus, skating
force canceller.For any 4-channel oo
2-channel record.

l. Simulcted ‘wainut g-ain base
2. Base cf sirulcted Andes rose
3. Metallc frish

*Thi value stown Is for informational
ouposas or ly. The actual resale
orice wil be set by the individual
Sansui dealsr at his option.

SANSUI ELECTRONICS CORP.
Wwoodside, New York 11377

Sardena, California 90247

SANSUI ELEZCTRIC CO., LTD., Tokyo, Japan
SANSUI AUDIO EUROPE S.A., Antwerp. Belg
In Canada- Electronic Distributors -




turntables that
on all the others.

Stop insoon
at your nearest Sansui \
franchised dealerto hear <
any of the fine Sansui tumtables,
designed so becutifuily 1ho=y .
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Fig. 7—Harmonic distortion content at 75 watts per channel
output, both channels driven into 8 Ohms. Distortion is pri-
marily secend-order harmonic and is nearly 70 dB below
fundamental.
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noise ratio in mono was 76 dB, while in stereo, S/N mea-
sured 70 dB, as high as our test equipment is capable of
reading accurately. Capture ratio measured exactly 1.0 dB,
as against 0.9 dB claimed. Alternate channel selectivity was
82 dB, while adjacent channel selectivity measured 12 dB,
against 10 dB claimed. Image rejection was 70 dB as claimed
while i.f. rejection was an impressive 97 dB. Sub-carrier re-
jection measured 62 dB.

Figure 5 plots stereo FM separation, which reached 42 dB
at mid-frequencies. Distortion versus frequency is also
shown in this graph for both mono and stereo reception and
is seen to remain well below 1.0% even at the high frequen-
cy extreme in stereo mode. Frequency response in FM de-
viated by -2.0 dB at 15 kHz, a direct result of the 19-kHz
notch filter which so effectively suppresses sub-carrier
products at the output of the tuner section. This action, as
well as the response of the FM system when set to 25 micro-
second or 75 microsecond de-emphasis, is clearly shown in
the sweep-frequency ‘scope pheto of Fig. 6.

Power Amplifier Measurements

The Tandberg TR-2075 delivered 87 watts per channel, at 1
kHz, with both channels driven into 8 ohm loads for its rated
THD of 0.15%. At rated output of 75 watts, THD measured
0.05% and consisted mainly of a minute amount of second-
order distortion, as clearly seen in the spectrum analysis
photo of Fig. 7. THD at all other power levels down to 250
milliwatts was around 0.05% or even less, as shown in the
graph of Fig. 8. The same graph also plots IM distortion for
various power levels, and IM reached 0.2% at a power out-
put level of 76 watts per channel. Tandberg's statement of
power band (20 Hz to 20 kHz), now required by the FTC, is
an extremely conservative one. As shown in the THD versus
frequency plot of Fig. 9, the power band extremes could ac-
tually have been rated as extending from 14Hz to 32 kHz. To
put it another way, if one sets the power band limits as ex-
tending from 20 Hz to 20 kHz, the “FTC power” of the Tan-
dberg TR-2075 might well have been rated at 81 watts in-
stead of 75 per channel.

Preamplifier Measurements
Phono input sensitivity of the variable Phono 1 inputs
ranged from 2.2 mV to 9.5 mV. RIAA equalization was ac-
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Fig. 8—Total harmonic and intermodulation distortion char-
acteristics.
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