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3,025 possible tonal compensations with unique twin stepped tone controls
(SX-1010, SX-939)

Selector that permits FM recording
while listening to records and vice
versa. Up to three pairs of speakers
may be connected to each model.

INPUTS SX-1010 SX-939 SX-838

Tape monitor/4-ch.
adaptor

3 2 2

Phono 2 2 2

Microphone 2 2 1

Auxiliary 1 1

Noise reduction 1 1

OUTPUTS
Speakers 3 3 3

Tape Rec./4-ch.
adaptor

3 2 2

Headsets 2 2 1

Noise reduction 1 1 1

4 -channel MPX 1 1 1

Master control
system capability
Pioneer's engineers have surpassed
themselves wth a combination of
control features never before found
in a single receiver. All three units
include: pushbutton functior selection
with illuminated readouts on the

,.,.d.
.1411. ~1$41.
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ultra wide tuning dial, FM and audio
muting, loudness contour, hi/low
filters, dual tuning meters and a
dial dimmer.

Never before used on a receiver
are the twin stepped bass and treble
tone controls found on the SX-1010
and SX-939. They offer over 3,000
tonal variations. A tone defeat
switch provides flat response
instantly throughout the audio
spectrum. The SX-838 features
switched turnover bass and treble
controls for more precise tonal
compensation for room acoustics and
other program source characteristics.

Ir their respective price ranges,
these are unquestionably the finest
values in stereo receivers the
world has ever known.
Audition their unique-
ness at your
Pioneer dealer.

/'á

Maxi-ium input/output capability
SX 310 shown)

SX-1 110 - $699 95; SX-939 - $599.95,
SX-&38 - $499.£5 Prices include
wain at cabinets.

in addition o these new units,
Pioneer offers thr3e equally out-
standing receiver values at more
modest prices. SX-626 ($339.95),
SX-525 ($259.95) and SX-424
($199.95), with walnut cabinets.

U.S. Pioneer Electronics Corp.,
75 Oxford Drive, Moonachie,
New Jersey 07074.
West: 13300 S. Estrella, Los Angeles
90248 / Midwes": 1500 Greenleaf,
Elk Grove Village, III. 60007 /
Canada: S. H. Parker Co.
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IRIS ONE
WORKS !

THE SUPERIOR RECORD CLEANER

IMPORTANT For bes' results da
must be used with the Disc -
washer System and per the
instruction booklet
cbs cleans with the amazing
ability to remove fmgerprirts
and debris. Onhy ca can 'e -
move playback -wiling lubri-
cant crystals without harming
vinyl

Send 25¢ and a self-addressed stamped envelope
for our Technical Bulletin Clean records and Chemistry,
to find out what's happening to your records today.
Discwasher,909University,Columbia,Mo.65201

Check No. 12 on Free Information Card
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Now BIC VENTURITMputs to rest
some of the fables, fairytales, folklore,

hearsay and humbug
about speakers.

Fable
Extended bass with low distortion
requires a big cabinet.

Some conventional designs are rela-
tively efficient, but are large. Others are
small, capable of good bass response, but
extremely inefficient. The principle of
the BIC VENTURI systems (pat. pend.)
transforms air motion velocity within
the enclosure to realize
amplified magnitudes , I//
of bass energyat the ( I /¿
BIC VENTURI coupled \
duct as much as 140
times that normally lommagger0
derived from a woofer
(Fig. A). And the filtering action achieves
phenomenally pure signal (Scope photos
B & C). Result: pure extended bass from
a small enclosure.

B

I\ (',J
B-Shows output of low frequency driver when driven at a freq.
of 22 Hz. Sound pressure reading, 90 dB. Note poor waveform.
C-Output of venture coupled duct, (under the same conditions
as Fig B.) Sound pressure reading 111.5 dB, 1140 times more
output than Fig. B.) Note sinusoidal (nondistorted) appearance.

Fairytale
It's okay for midrange speakers to cross
over to a tweeter at any frequency.

Midrange speakers cover from about
800 Hz to 6000 Hz. However, the
ear is most sensitive to midrange
frequencies. Distortion created
in this range from crossover
network action reduces articu-
lation and musical definition.
BIC VENTURI BICONEX horn (pat.pend.)
was designed to match the high efficiency
of the bass section and operates smoothly
all the way up to 15,000 Hz, without
interruption. A newly designed super
tweeter extends response to 23,000 Hz,
preserving the original sonic balance and
musical timbre of the instruments
originating in the lower frequencies.

Folklore
Wide dispersion only in one plane is
sufficient.

Conventional horns suffer from musi-
cal coloration and are limited to wide-

BICONEX'"horn

angle dispersion in one plane.
Since speakers can be positioned
horizontally or vertically, you
can miss those frequencies so
necessary for musical accuracy.
Metallic coloration is eliminated
in the BICONEX horn by making
it of a special inert substance.
The combination of conical and
exponential horn flares with a
square diffraction mouth results
in measurably wider dispersion, equally
in all planes.

Hearsay
A speaker can't achieve high efficiency
with high power handling in a small
cabinet..

It can't, if its design is governed by such
limiting factors as a soft -suspension,
limited cone excursion capability, trap-
ped air masses, etc. Freed from these
limitations by the unique venturi action,
BIC VENTURI speakers use rugged drivers
capable of great excursion and equipped
with voice coil assemblies that handle
high power without "bottoming"or danger
of destruction. The combination of in-
creased efficiency and high power handl-
ing expands the useful dynamic range
of your music system. Loud musical pas-
sages are reproduced faithfully, without
strain; quieter moments, effortlessly.

Humbug
You can't retain balanced tonal response
at all listening levels.

We hear far less of the bass and treble
ranges at moderate to low listening levels
than at very loud levels. Amplifier "loud-
ness" or "contour" switches are fixed rate
devices which in practice are defeated by
the differences in speaker efficiency. The
solution: Dynamic Tonal Compensa-
tionlm This circuit (patents pending)
adjusts speaker response as its sound
pressure output changes with amplifier
volume control settings. You hear
aurally "flat" musical reproduction at
background, average, or ear -shattering
discoteque levels-automatically.

A system for every
requirement

FORMULA 2. The most sensitive,
highest power handling speaker system
of its size (193/4 x12xll1/2):' Heavy duty 8"
woofer, BICONEX mid range, super
tweeter. Use with amplifiers rated from
15 watts to as much as 75 watts RMS
per channel. Response: 30 Hz to 23,000
Hz. Dispersion: 120°x120°. $98 each

FORMULA 4. Extends pure bass to
25 Hz. Has 10" woofer, BICONEX mid-
range, super tweeter. Even greater effi-
ciency and will handle amplifiers rated
up to 100 watts. Dispersion: 120°x120°.
Size:25x 131/ x13:' $136 each.

FORMULA 6. Reaches very limits of
bass and treble perception (20 to
23,000 Hz). Six elements: 12" woofer
complemented by 5" cone for upper
bass/lower midrange; pair of BICONEX
horns and pair of super tweeter
angularly positioned to increase high
frequency dispersion (160°x160° ) .
Size: 261/ x153/4 x 14Y4 :' $239 each.

Sturdily constructed enclosures.
Removable grilles in choice of 6 colors.
Optional bases for floor standing place-
ment. Write for brochure A- 4 .

Audition today's most advanced
speakers at your BIC VENTURI dealer.

BRITISH INDUSTRIES Co., Inc.
Westbury, New York 11590.
A division of Avnet, Inc.,
Canada: C.W. Pointon Ont.

BIC VENTURI
Check No. 9 on Free Information Card
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SPECIAL HEADPHONE
ISSUE

Electrostatic Phones
Explained

Distributed Headphone
System-Len Feldman
explains how you can put a
set of phones where you
want them

Language of High fidelity-
Martin Clifford continues his
series of article on basic
audio concepts

Limo Student Discovers Mono

About the cover: This month
we are featuring tape recorders
in one of their special uses-
restoration of 78 discs. Together
with filtering and other means,
taping can be just the "right
dose of medicine" for tired 78s.

Audioclinic
Joseph Giovanelli

Sparking When Connecting an
FM Antenna

Q. When connecting the twin lead of
my outdoor antenna to the tuner, I noticed
a spark when I made the connections.
By using a VTVM, I measured the volt-
age at my twin lead's terminals: zero
volts. However, when I connected only
the probe to the twin lead I got a reading
of 4 V a.c. By reversing the 120 V a.c.
wall plug polarity of the VTVM, I got
zero volt with both the probe and the
ground clip connected. Again, using the
probe only to either side of the twin lead
I obtained a reading of 30 V a.c.

The mast of the antenna is embedded
in the earth at the side of the house. The
twin lead runs perpendicularly to a tele-
phone line and several cables of house
wiring but is no closer than 6 feet from
the twin lead The twin lead is twisted to
avoid pickup.

My main concern is the sparking when
I connect this twin lead-Serge Zamora,
San Diego, California

A. I think your antenna problem has
to do with the fact that your mast is
grounded, as it should be. The way some
antennas are designed means that at
low frequencies (in this case, 60 Hz)
the antenna is grounded, too.

If your tuner's chassis is connected
to the a.c. via of bypass capacitors,
and if the wall plug is inserted in the
right polarity, the chassis will be just
a bit "hot" with respect to ground. If
the input of your tuner is connected to
ground, possibly by a centertapped,
balanced input coil, then the two input
terminals to which the twin lead would
be connected, would also be "hot" with
respect to ground.

Reversing the wall plug would elim-
inate this problem.

If you connect your voltmete: between
your twin lead and chassis ground, you
will see quite a bit of voltage. This is
the same voltage which was present
when you obtained the sparking.

Stray voltages are all around us, and
the measurements you have described
have to do with them. They are picked
up capacitively by your twin lead. They
are much like the voltage which you
obtain merely by touching the "hot"
probe of your a.c. voltmeter.

It is the difference of potential
between the twin lead and the input
of your tuner which accounts for the
sparking. By grounding the chassis of
your tuner, this voltage will be elimi-
nated.

Phonograph Channel Separation
Q. I took my turntable to a local sound

dealer who has a large electronic service
department of good reputation. I asked
to have it cleaned, lubricated and to
correct its main problem. The signals
from channel 1 and from channel 2 were
not properly separated in my earphones.
His repairs corrected the problem so that
it is not normally noticeable except when
using a test record. The right channel
still is heard in the left earphone just
slightly and vice versa.

Should not one earphone be completely
silent with such a test or is there some
bleeding of one channel into the other?-
Nelson C. Vogel, Clearwater, Florida

A. No cartridge will produce perfect
separation between channels. This is
the reason why the data sheets which
accompany a cartridge when it is pur-
chased state the amount of separation
between channels at various frequencies.
These separation figures are expressed
in dB. If separation between channels
was perfect, there would be an infinite
number of dB separation. If only one
channel was recorded on a disc, only
one speaker or one headphone would be
producing sound, assuming that we did
have this infinite separation between
channels. Because there is really a
finite separation between channels,
however, there will be some leakage.
Thus, when only one channel is re-
corded, signals will be heard in that
channel, with some signal also heard in
the channel having no actual recording.
The undesired, leakage signal will be
lower than the desired signal in an
amount equal to the separation between
channels AT THE FREQUENCY OR
FREQUENCIES OF THE RECORD-
ING. To make things just a bit worse,
the discs, themselves, are not perfect.
They have a limited amount of sepa-
ration between channels, thus adding
to the leakage you hear. It is a fortunate
circumstance that we need only a few
dB of separation in order to produce
good stereo. Discs and cartridges in
combination have far more separation
than this "few dB."

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

4 AUDIO  APRIL 1974



People who are really serious
about their records are the best ones

to ask about turntables.

Most people who decide they want
components turn to a friend who knows
something about high fidelity equipment.
If the friend is a reader of this magazine,
that's good. And if the friend happens to
be someone who reviews recordings,
that's even better.

Record reviewers must select their
equipment with great care, since they must
listen with great care. To such things as
the interpretation of the artist. To the
recording and microphone techniques.
And to the quality of the record surface
itself.

All this is why the professional
listeners select their turntables so carefully.

What most serious listeners know.

Professional listeners know that what
they hear (or don't hear) often depends on
the turntable.

After all, the turntable is the one
component that actually handles records,
spinning them on a platter and tracking
their impressionable grooves with the
unyielding hardness of a diamond. And
the professional realizes that much
depends on how well all this is done.

Which is why so many record
reviewers listen to their records on a Dual.
And why the readers of the leading music
magazines buy more Duals than any
other quality turntable.

They know that a record on a Dual
will rotate at precisely the right speed, to
give precisely the right pitch. (If a record
happens to be off pitch a Dual can
compensate for it.)

They know that a Dual tonearm will
let the most sensitive stylus track the

Dual

rf e gy-oscopic
31-rua uspen-
i x of Me Dual
-.11 all 1229
rnear-Is is the
Des kaowr scien-

ic means for
Dalaná g a pre-
_i;ion rstrument
ir. a I planes.

The 1218 and 1229
tonearms track

records at the
original cutting

angle. The 1229
parallels single

records, moves up
for changer stack.

A similar adjust-
ment is in the 1218's

cartridge housing.

In all Dual models.
stylus pressure is
applied around the
pivot, maintaining
perfect dynamic
balance cf the
tonearm.

Separate anti -skating
calibrations for coni-
cal and elliptical styli
achieve perfect track-

ing balance in each
wall of the stereo

groove. aqa- icr,o

United Audio Products, Inc., 120 So. Columbus Ave., Mt. Vernon, N.Y. 1055:3

Check No. 39 on Free Information Card

wildest curves ever impressed on a record
groove, and not leave a trace of its

passage.
And they know that a Dual will

perform smoothly, quietly and reliably
year after year after year. Despite all the
precision built into a Dual, they know it's
one turntable that doesn't have to be
handled with undue concern. (Even if the
tonearm is locked when play is started, or
if the tonearm is restrained in mid-air
while cycling, no damage will result.)

If you'd like to know more.

A few examples of Dual precision
engineering are shown in the illustrations.
But if you would like to know what several
independent test labs say about Dual
we'll send you complete reprints of their
reports. Plus a reprint of an article from a
leading music magazine that tells you what
to look for in record playing equipment.

Better yet, just visit your franchised
United Audio dealer and ask for a
demonstration.

Dual turntables may seem expensive
at first, but not when you consider your
present and future investment in records.
And now that you know what the
professional listeners know, doesn't it
make sense to own what they own?

Dual 1216, $154.95



There is a distinct difference between
tape equipment mass-produced by a con-
sumer manufacturer and tape equipment
built by a professional audio manufacturer.
At Crown International this distinct differ-
ence involves five things: over -engineer-
ing, rugged construction, hand -crafting,
exhaustive testing and conservative rating.
After 26 years, Crown is the only remain-
ing original U.S. tape equipment manufac-
turer still marketing professional quality
to discerning audiophiles.

The Crown tape equipment line is
designed for audio pros who make their
living by recording, to whom an equipment
failure at a taping session means money
out the window. After four years, when
many hi-fi models are traded in, Crown
decks still produce recordings with truer
fidelity than most new hi-fi decks. No
wonder Crowns enjoy such high resale
value.

At Crown, each active electronic
component, each circuit module and each
completed unit is tested from every angle.
A tape deck undergoes over 100 hours
cumulative testing. Finally, each unit is
accompanied by its individual hand entered
proof -of -performance report.

For free product data on Crown
professional monaural, stereo and quad-
raphonic tape decks and players, write
Crown, Box 1000, Elkhart, Indiana, 46514.

O crown

Tape Guide
Herman Burstein

Phono Cartridges & Recording
Q. I have a Sony TC-SW stereo

cartridge recorder/player and a Gar-
rard Model SLX-2 stereo record player.
I use the Sony to make 8 -track stereo
cartridges. When I connect the Garrard
directly to the Sony, I do not get a
sufficient output signal from the Garrard
to cause the input signal level light on
the Sony to work. This is not due to a
defect in the Sony, because I have an
older turntable that does cause the
recording level light to work OK Can
you please advise me on my problem?-
Willard L. Bowen, Sulphur Springs,
Texas

A. Your record player apparently
comes with a magnetic cartridge that
delivers insufficient signal to drive
your tape machine. This would be
true of any magnetic cartridge you
might employ. The tape machine you
use is not designed to accept a signal
directly from a magnetic cartridge,
which requires a great deal of ampli-
fication plus substantial bass boost
and treble cut. I suspect that the
cartridge in your older turntable is of
the piezoelectric (crystal or ceramic)
type, which puts out a high level
signal and one that is relatively flat.

The solution would be to replace the
magnetic cartridge in your turntable
with a piezoelectric type of high
quality. Consult your audio dealer
about a suitable one. Alternatively, if
you have an audio system, feed your
tape machine from the "tape output"
jack of this system.

Generally the performance of mag-
netic cartridges is superior to that of
piezoelectric ones. Therefcre, if you
must feed the Garrard to the Sony,
but not through an audio system,
you might purchase a phono preamp
that can be inserted between a mag-
netic cartridge and your tape machine.
Such preamps can be obtained for
something like $15 to $20. Again,
consult your audio dealer about one.
The cost of such a preamp would be
little if any more than that of a high
quality ceramic cartridge.

Increasing Tape Life
Q. I have a vast number of tapes that

I have recorded They are very valuable to
me and I would like to be able to preserve
them indefinitely. Some of these tapes
are not played for months and years. I
always rewind tapes at least twice before
playing if they have been unplayed for
a long time. Most are stored in tin cans
and metal boxes, and some in plastic con-
tainers and original cardboard boxes. Are
there any other precautions that can be
taken?-Wallace Beck, Madison, Fla.

A. Try to keep your tapes at "normal"
room temperatures, without extremes of
humidity. Store the tapes on edge
rather than flat. Wind and rewind each
tape at least once a year, whether you
play it or not.

Tape Hiss
Q. I am plagued with tape hiss of my

cassette recorder. The hiss switch on my
recorder doesn't nearly do the job. I
would like to know why someone doesn't
make an external frequency limiter
which could be used between the re-
corder and amplifier. Isn't tape hiss
limited to fairly limited specific fre-
quencies? I am thinking of getting an
Advent system; do you think this would
be useful for limiting the hiss?-Robert
Scott, Lawrence, Kansas

A. Tape noise is fairly well distrib-
uted through the range of audio fre-
quencies. Since there are more fre-
quencies in the treble range, the noise
has a hissy character. An apparent re-
duction in hiss can be achieved by
attenuating frequencies in the area of
about 3,000 to 5,000 Hz. The Advent
system may achieve a noise reduction
of up to 10 dB.

If you have a problem or question on tape
recording, write to Mr. Herman Burstein at
AUDIO, 134 North Thirteenth Street.
Philadelphia, Pa. 19107. All letters are

answered. Please enclose a stamped, self-
addressed envelope.

Made Only in America
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The Model 10 Mixing Console
When you've got more talent than money

Any mixing console is simply a creative tool.
Getting the most out of it calls for
imaginative insight into music and
skill in the practical application
of sound.

If you've got the talent but
you don't have the money,

you're exactly who we built this board for.
The basic 8 -in, 4 -out board starts
at just $1890. From there you can

go to 24 -in, with options and ac-
cessories enough to fill a studio.

The TASCAM Model 10.
It gets your inside outside.

TILSCILM GOFORATION
5440 McConnell Avenue
Los Angeles, Calif. 90066

Check No. 36 on Free Information Card


