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Scott’s new LR-88 receiver takes the

IR NA

out of Kit building

Building a kit used to be something you couldn’t do with ladies and children present,
but Scott’s new LR-88 AM/FM stereo receiver kit has changed all that. First,
there’s the instruction manual. In clear and simple language, it leads you, step-by-
step, through every stage of the assembly process. And each stage is illustrated . . .
full-size, full-color. Next, there’s Scott’s ingenious new Kit-Pak®. The parts for each
assembly stage are in individual compartments, keyed to the instructions. All

wires are color-coded, and pre-cut and pre-stripped to the proper sizes. Difficult

or critical sections are pre-wired, pre-aligned, pre-tested, and factory-mounted

on printed circuit boards. Is soldering your bugaboo? Scott has provided

push-on solderless connectors for the hard-to-get-at spots.

About thirty painless hours after you've started, you’ve completed one great
receiver. The LR-88 is the 100-Watt kit brother to Scott’s finest factory-wired o .
beauties. It includes the famous Scott silverplated Field Effect Transistor front end, You ll S“ear bv lt
Integrated Circuit IF strip, all-silicon output circuitry . . . in fact, all the goodies =

that would cost you over a hundred dollars more if Scott did all the assembling. S e .
Performance? Just check the specs below . . . and you'll be amazed at how great !——‘——""—'—_——"“
a receiver sounds after you’ve built it yourself. Treat yourself to a weekend of fun - w
and years of enjoyment . . . see the Scott LR-88 at your dealer’s today.

LR-88 Control Features: Dual Bass and Treble; Loudness; Balance; Volume 4 ]
compensation; Tape monitor; Mono/stereo control; Noise filter; Interstation

muting; Dual speaker switches; Stereo microphone inputs; Front panel Im S C O T ’E
headphone output; Input selector; Signal strength meter; Zero-center meter;

Stereo threshold control; Remote speaker mono/ stereo control; Tuning
control; Stereo indicator light.

‘i

Write for compleze informat=on on
the new Scott components ar d Kits.
H.H. Scott, Inc., Dept. 35-10,

LR-88 Specifications: Music Power rating (IHF), 100 Watts @ 4 Ohms; Maynard, Mass. 01754

Usable sensitivity, 2.0 #V; Harmonic distortion, 0.6 % ; Frequency response, Export: Scott International,
15-25,000 Hz + 1.5 dB; Cross modulation rejection, 80 dB; Selectivity, 45 dB; P.O. Box 277, Mavnard, Mass. 01754
Capture ratio, 2.5 dB; Signal/ noise ratio, 65 dB; Price, $334.95. Walnut case optional extrz  ® 1968, H.H. cott, Inc.
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Recently Electro-Voice took a close look at the

design of their desk stands for broadcast and

Behind the Scenes—Russian Recording Methods 12 Bert Whyte professional sound applications. The nced was
Small Music Rooms 25 Michael Rettinger underscored by the major change in micro-
: o " . phone size and shape in the past decade. With
New York High Fidelity Music Show Preview 26 lighter, smaller microphones came a need for
How to Build a Background Music Adapter 34 Leonard Feldman mMAEhiDg michCPhebe Signds!
Our goal, however, was not to simply make a
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Audio Engineering Society— ing the microphone.
35th Convention Program 86 All of these goals were met in the new Model
. . . 421/422 desk stands. Designed to accommo-
Edison Cylinder Recordings on LP 96 Edward Tatnall Canby date/ microphones held in Cli%hel’ the Mo:i)el 300

(1”) or Model 310/311 (34””) microphone
clamps, the stands are less than 17 high and
are available in two sizes: 312” x 3%’ or
4147 x 414", The entire stand is composed of

EQUIPMENT PROFILES

Revox Stereo Tape Recorder 64 77A just three parts: a heavy metal casting, a rub-
. ; ber base, and a rene mounting insert.
Sansui AM/FM-Stereo Receiver 70 2000 T(: 56 an i neop. e gll
. e mounting insert 1s similar to a large grom-
Acoustic Research Speaker System 72 AR-3a met, and is easily pressed into the base casting.
Benjamin Compact Music System 74 1050 A microphone is attached by simply inserting

the microphone clamp firmly into the neoprene
insert where it is held by pressure of the neo-

RECORD/TAPE REVIEWS prene. The design eliminates any threading or

metal uprights.

Classical 94 Edward Tatnall Canby By eliminating the upright, minimum height is
. . . . achieved, varied by sliding the microphone in
Light Listening 106 Stuart Triff its clamp, or by tilting the microphone to the
Jazz 108 Bertram Stanleigh appropriate angle. In addition, the grommet
provides part of the isolation from shock noise

Tape Reviews 112 Bert Whyte achieved by the stand.

Additional damping of noise is achieved by use
of a relatively soft rubber pad that covers the
entire bottom of the stand, rather than small,
hard rubber feet. Use of a large pad also offers
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What's _New 0 A.Udlo 8 ) . to sliding creates a stable platform with mini-
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Coming in
November

Special Professional Audio
Issue

% Historical survey—how it
began, where it is now —in
celebration of the 20th anni-
versary of the Audio Engi-
neering Society Y Experts
predict what the future of
professional audio will be
like Y What the pro’s use
(professional products direc-
tory) % The Art of the Small
Recording Studio % Inside
a Major Recording Studio %
Altec’s Acousta-Voicing Sys-
tem for Matching Sound
Systems to Acoustical En-
vironments . . . and more.

i PLUS:

{ EQUIPMENT REVIEWS, in-
cluding: Viking Model 433
Stereo Tape Deck, Pioneer
Model SX-1500T AM/FM
Stereo Receiver, and Erath i
Models LWE-1 and UWE-VI
Speaker Systems.

ALSO:

Record and Tape Reviews,
ABZs of FM, Audioclinic,
Tape Guide, and other regu-
lar departments.

ABOUT THE COVER: Ou! of the “musical
horn of plenty” bubbles photos of reader
installations described in this issue (page
42), as well as Young Edison and his Tin-Foil
Phonograph. From this crude talking ma-
chine sprang truly sophisticated equipment,
culminating in the stereo products to be
shown at the New York High Fidelity Music
Show (see page 27). Edison cylinder record-
ings reached their performance zenith with
the Amberola cylinders, of which Edward
Tatnall Canhy writes about in this issue's
““Edison Cylinder Recordings on LP.”

Audiochnie

JOSEPH GIOVANELLI

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.

Noisy FM Reception

Q. My reception of the Metropolitan
Opera broadcasts from Pitisburgh are
afflicted with a low “frying” noise.

I live in a difficult reception area. I
am using two Super M/Q’s antennae
stacked at 3; wavelength. I also tried
stacking them at Y4 and at a full wave-
length.

On many occasions, the reception
from station WTAE, Pittsburgh, is
pure and perfect. I’s never good on a
Saturday afternoon during the operate
broadcast. I have Iried 72-ohm cable
with baluns, but with this cable I have
no reception at all from the Pittsburgh
stalion.

The installation 1s too clumsy and
heavy for a conventional rotator ar-
rangement. I am only inlerested in one
station anyhow. Would orientation
from the same station vary from day
to day?

Using one antenna gives ideal pat-
terns on the {uner’s oscilloscope, but
this ts never true with two, stacked an-
tennas. Should I discard one antenna
and be salisfied with only one and a
rotator system? [i’s feasable tha! I
could use a rotator with the two an-
tennaes stacked at one-half wavelength
rather than 3.

I am using low-loss perforated, 300-
ohm lead-in especially designed for FM
installations. Should I use shielded,
300-ohm cable? I understand that ihe
losses with this kind of cable are very
high.

1. What wavelength stacking is ideal?

2. Does orientation of the antenna
vary from day to day for ideal re-
ceplion?

3. Is a rotator mandalory?

4. Why do I not get a good, horizontal
trace with a stacked installation?

5. What cable should I use?

6. Why do I not ge!l the “frving” noise
all the time?

7. Could the “frying” notse be caused
by a high-voltage power line, 6 KV,
approxunalely 95 feet distant from
the antenna?

8. Should I use only one antenna?

9. Should I use a booster? .

—Name Withheld

A. Your tuner, while excellent, is
not intended to be the most sensitive
one available. It is designed to perform
well in more average circumstances. It
might well be, therefore, that an an-
tenna-mounted booster will help you
obtain better reception from the Pitts-
burgh station. Further, you may have
something amiss with your stacking ar-
rangements. You might have one of the
antennas upside down. This would re-
sult in a cancellation of signal rather
than the desired reinforcement. Write
to the manufacturer of the array for
complete stacking instructions. He may
have some special stacking hardware
that will enable vou to obtain the best
performance from the antennas.

When antennas are stacked too close
together, they tend to interfere with
one another’s pickup pattern. I have
found that stacking distances of greater
than two wavelengths are best.

Unless you can definitely show that
the majority of the “frying” is picked
up by way of the lead-in, you are well
advised to use only open-wire lead-in.
This is especially helpful where there
is a long run between the antenna and
the receiver. If open-wire line is im-
practical, then use the highest grade of
twin lead available. From what I read
in your letter, you are already doing
that. Either of these types of lead-in
cables have less losses than the shielded
lead-in. However, the losses produced
in the shielded lead-in are not as severe
as they once were. There is far less loss
with this kind of cable than with co-
axial cable and matching transformers.

The antenna-mounted booster will
eliminate much of the problem of noise
being picked up by the lead-in. Make
sure, however, that the booster has a
better signal-to-noise ratio than the
front-end circuitry of your tuner.

I have never heard of an instance
where the orientation of an antenna
had to vary from day to day in order to
obtain proper reception of a given sta-
tion on the FM band. I understand that
it can happen when receiving distant,
shortwave signals. However, generally
speaking, such reception phenomena
are limited to lower radio frequencies
than those used to transmit FM broad-
casts. The only time I have observed
stations being received from a direction

Check No. 3 on Reader Service Card —3-



If your record player
today still has
St @ heavy turntable,

Why d&id Gerrard switch

tioms in-reccrc rotation which
cal se music fc drift oo aad off

from heavy turntatles (which
Garrard p.oneered on aito-
maczics) to the sciertifically —

key. It guarantzes camaietely
cor stant, unvarying spesd re-

correet low mass turntable
featur=c on tke SL 35°? Sirmply because th2 synchronous
Garra-d Synchrc-Lab™ Mctor has elimir.ated tk.e need for
heavy tirn:adles, #a:ch were developed zo compensate (by
imparsing dywhee. ection) for the spead fuctuacions in-
herant ia imductior. motors. The light aluminum tarntable
on-che SL 95 drecision matched to the kiretic energy of
the Synshro-Lab Iotor, effactively relieves weighkt on the
c2nter bearirg aaz reduces wear and ramhle in t1is most
criticel arez. And iss Zull 1:'2" diameter gives ycur records
proper-edg= suppo-t.

Tre Syachro-L=tx Moter has also made variakle speed
contrcls as cbso.ete as th=y are burdensome to ase. The
synchronous section of the motor eliminates the fluctua-

gardless cf sroltage. waum up,
record load and other variables. By /lccfing in to the Tixed,
rigidly controlled 60 cycle cu:crent (raher than va-ying
voltage), the synchronous motoe insures tnwaverir.g musi-
cal pitch. And this brilliant new Garrarc motor also :acor-
porates an induction section that prov:des instant stacting,
high driving torque and notable freedom from ruxlkle.

Garrard innovations such as the Synchro-La> HMotor
and new turntable are characteristic of tke achievements
that make the SL 95, at $129.500 the most edvanced r=cord
playing unit available today.

For a Comparator Guid=, descriking all Carrard
models, write Garrard, Dept. R2-8A, Westbury, N.Y.-11590.

®

World’s Finest .




other than the normal one is when the
station is reflected from “northern
lights” displays or bounced from pass-
ing meteors. You can, therefore, ignore
this possibility.

A rotator is not mandatory when the
desired station or stations are to be re-
ceived from a single direction. The
problem here is to be certain that your
antenna is aimed properly. When a ro-
tator is used, the antenna can be ad-
justed at the receiver location. When
no rotator is used, antenna orientation
must be adjusted manually at the an-
tenna site. Of course, proper orienta-
tion can be accomplished by two per-
sons using walkie-talkies—one located
at the receiver and the other located at
the antenna installation.

Never rely upon geographical maps
to judge the proper antenna orienta-
tion. Errors in compass readings —
caused by local magnetic conditions—
will cause false results in antenna aim-
ing. Further, sometimes signals do not
arrive from the expected direction be-
cause of reflections. They are some-
times received best from another di-
rection. The best way to know you have
proper orientation is to observe the
tuner’s performance when it is tuned
to the desired signal. Sometimes care
must be taken to eliminate false signal-

peak readings which are the results of
propagation conditions rather than
proper or improper antenna heading.
It i1s very likely under these circum-
stances that you might head the an-
tenna away from the proper orientation
and notice an increase in signal
strength. That increase might be caused
by propagation conditions. Had the an-
tenna been oriented properly, the sta-
tion might have been even more
strongly received.

I would say that another important
parameter involved with good FM re-
ception of a distant station is the height
of the receiving antenna. The higher
this antenna becomes, the greater vour
“horizon” and the stronger will be the
received signal.

I would have to hear the “frying”
sound of which you speak in order to
make a determination of its nature.
Even then I would not want to take
bets as to whether I was right or not.
It is probably caused by some indus-
trial equipment or perhaps by some
hospital facility. It may be that evening
reception is improved because the in-
terfering device is not operating during
the evening hours. Further, each FM
tuner does possess some internal noise.
When the desired signal falls in
strength below a critical level, this in-

ternal receiver noise becomes evident.
This may play a part in your reception
problems. The received signal strength
from a distant station may not be con-
stant. The amount of moisture in the
air, the presence or absence of tem-
perature inversions or the presence of
meteor showers, all have a part to play
in the reception of a weak FM station.
The temperature inversion situation
can take place more often in the eve-
ning. This can result in stronger re-
ceived signals.

Usually, power line problems do not
have serious effects upon FM recep-
tion. They should not be ruled out en-
tirely, however. If you have a reason-
ably sensitive FM portable radio, set
it to some point on the dial where no
signal is heard. Just listen to the hiss.
When the frying is heard in your main
system, take the portable to the vicin-
ity of the power line. Note whether or
not the disturbance is heard in this re-
ceiver and note whether its intensity
increases when you approach the high-
voltage line. This is one primitive check
which you can make. Assuming that
you have reason to think the trouble
is transmitted from the power line, you
should notify your public utility of this
so the proper steps can be taken to
eliminate the interference.

Speaker Muting Problem

Q. I recently built a Heathkit stereo
headphone control unit. The schematic
for one channel is shouwn in Fig. 1.

The control unit is located about 30
feet from the amplifier and speakers.
When set up as designed, the unil
worked very well. I then decided to add
an “L pad” control (see Fig. 1) for re-
mote control of speaker volume. When
I switch from speaker to headset. I
still get sound through the speakers,
although it is at a much lower volume
than during normal operation.

I would like to know why this hap-
pens. What can I do 1o remedy 17—
Leo Frandzel, Skokie ,II1.

Note—A short time after this letter
arrived a second letter came, stating:
Since writing vou, I have given my

problem quite a bil of thought. in addi-
tton to some checking. I feel that I did
not give vou complete information. I
checked the I. pads. They do short
completely in the counterclockwise po-
sition. Although the control unit is
about 30 feet from the amplifier and
speakers. the length of eight-conducior
cable used (because of the necessary
routing of the cable) is approximately
80 feet. I have calculated the resistance
of 80 feet of No. 22-gauge wire as equal
to 1.3 ohms. This would indicate that
a voltage difference exists between the
ground connections of the L pad and
the amplifier. Rotating the L pad clock-
wise (with switch at “headset”) de-
creases the volume slightly. Connecting
an 18-gauge conductor directly betueen
the above two points, in addition to the
exisiing connection, also reduces vol-

Fig. 1—Part of one
channel of a head-
phone control unit
is shown, with a
modification {shad-
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ed area) that re-
sulted in a speaker
muting problem.

ume a little. As a temporary measure
I have installed a double-pole. single-
throw switch between the ground side
of the L pad and the ground lead. As
a result I can remove the L pad from
the circuit. This, of course. cuts off the
speaker sound completely.

A. There is little that can be added
to this, inasmuch as you have guessed
the correct solution to this interesting
problem. If you intend to use the L pad
to reduce the volume of your speakers
to zero, I suggest that you relocate this
L pad at the amplifier. I believe this
is the only way vou will ever obtain a
good, direct ground.

You indicated in vour letter that you
are using No. 22 conductors in your
cable. Furthermore, this cable is used
over a rather long distance. In addition
to the troubles vou have already ex-
perienced, I am sure that the cable also
is creating a power loss, which is not
particularly important when using
headphones, but which is of signifi-
cance when listening to your loud-
speakers. The power loss is only part of
the story, however. The resistance in
the wire is high enough to prevent good
damping between the speaker and the
amplifier. If this damping isn’t at least
reasonably good, the sound quality of
your speakers might be degraded. A&
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This is more ampilifier
than you may think you need.

But after you see the price,
why settle for less. ‘

INPUT SELECTOR

The EICO “Cortina 3150" ali-silicon
solid-state 150 watt stereo amplifier is truly
a lot of amplifier. It combines wide-range
preamplifiers, controls, and power ampli-
fiers, all on one uniquely compact chassis. It
delivers clean power to two sets of speaker
systems, stereo headphones (for which
there is a jack on the front panel) and a
tape recorder. The Cortina “3150" gives you
complete control facilities.

Most people think that, while ail this
would be very nice to have they don't want
to pay a lot of extra money for it.

We agree. That's why we designed the
“3150." Fully wired it costs $225.00. If you
want to buy it as a kit — and it is a particu-
larly easy kit to assemble because of our
advanced modular circuitry techniques —
It's a mere $149.95. The beautiful Danish

walnut vinyl clad cabinet is included at no
additional cost. At these prices, the “3150"
is no longer a luxury. it's virtually a neces-
sity. "he power delivered by the “3150” is
enough to give faithful reproduction of the
highest peaks in music even when it is used
with mefficient speaker systems.

“he “3150" gives you more than just
power. With both channels driven the har-
monic distortion is /ess than 0.1%, IM dis-
tortion is less than 0.6%, frequency re-
sponse is *=1.5db, 5Hz to 30 KHz, all at full
output, hum and noise 75db below rated
output; channel separation is more than
50db; input sensitivity is 4.7MV at magnetic
phone input, 280MV at all other inputs.

Phase shift distortion is negligible due
to the differential ampilifier input circuit
and the transformerless driver and output

=
STEREQ AMPLIFIER
R [EICO |

cortina

SERIES

3«'50' S1LICON 20LID STATY

SPEAKERS

circuits. All electronic protection (no fuses)
of output transistors and speakers makes
overloads and shorts impossible.

The “3150" also provides ten versatile
control facilities: volume, balance, full range
bass and treble controls. Input Selector
{phono, tuner, aux), tape monitor, loudness
contour, low and high cut filters, and
speakers system selector switches.

See and hear this most advanced of all
silicon solid-state amplifiers at your EICO
dealer. We are confident it will quickly
change your mind as to how much ampli-
fier you really need.

cortina by “£cos

Designed, manutactured In U.S.A. and Buaranteed by EICO.

See the complete Cortina® Line at your EICO Dealer.

“The EICO Cortina Series are
low-cost audio components that
look and sound like high

Sound n’ Color is an exciting

Cortina 3570 70-Watt All
Solid-State FM Stereo Receiver
for $169.95 kit, $239.95

wired, including cabinet.

Pre-assembled

and pre-aligned : -

EN— -
AN IAAHEE .

New Cortima 3770 70-Watt

All Solid-State AM/FM Stereo
Receiver for $189.95 kit,

$279.95 wired, including cabinet.

cost components.'

Popular Science Magazine.

Cortina 3070 a full capability
70-Watt All Siticon Solid-State
Stereo Amplifier for $99.95 kit,
$139.95 wired, including cabinet.
Cortina 3200 Solid-State
Automatic FM Stereo Tuner for
$99.95 kit, $139.95 wired,
including cabinet.

innovation in the nome
entertainment field. It adds a
new dimension to your musical
enjoyment. See the music

you hear spring to life as a
vibrant, ever shifting interplay
of colors.

See every tone, every note,
every combination of instruments
create its own vivid pattern.
EICO Model 3440—Kit $49.95,
Wired $79.95.

front end,
multiplex, and
IF circuits
speed and
simplify
assembly —
you'll enjoy
building this
deluxe kit.

EICO Electronic Instrument Co., Inc. A-10
283 Malta Street. Brooklyn, N.Y. 11207

[J Tell me where | can have a free Cortina demonstration.
[0 Send me free 32-page catalog on EICO’s 200 'best-buys."”

Name____
Address.
City.

State




W15-NF

MC8-U

WI12-LF
W12-NF

ME-20

LOW-FREQUENCY
SPEAKER UNITS

W15-LF, 15-in. WOOFER. FLEXAIR®
suspension, Power rating, 45 watts.
Impedance, 8 ohms. Magnet, 3'% Ib.
DP-Alnico-5. Highest recommended
crossover point, 2,000 cps. Free-air
resonance 16 cps. Shipping weight,
5% Ibs. o voveniviinniiin $102.50

W15-NF, 15-in. WOOFER. FLEXAIR
suspension. Power rating, 40 watts.
Impedance, 8 ohms. Magnet, 1% Ib.
SYNTOX-6®. Highest recommended
crossover point, 2,000 cps. Free-air
resonance 20 cps. Shipping weight,
9 lbs. v $62.50

W12-LF, 12-in. WOOFER. FLEXAIR
suspension. Power rating, 40 watts.
Impedance, 8 ochms. Magnet, 3% Ib.
DP-Alnico-5. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 20 cps. Shipping weight,
15Y4 IDSieeos sums anz s nmaas s $98.25

W12-NF, 12-in. WOOFER. FLEXAIR
suspension. Power rating, 35 watts.
Impedance, 8 ohms. Magnet, 1% (b,
SYNTOX-6. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 20 cps. Shipping weight,
L1730 | 1Y N $58.50

W10-PF

MH-6

W12-RF, 12-in. WOOFER. FLEXAIR
suspension. Power rating, 30 watts.
Impedance, 8 ohms. Magnet, 6.8 oz.
DP-Alnico-5. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 25 cps. Shipping weight,
611DS5 i D pEeg sl v Do $42.00

WS10-NF 10-in. WOOFER. FLEXAIR
suspension. Only 3%-in. deep. De-
signed especially for shaflow enclo-
sures. Power rating, 30 watts. Imped-
ance, 8 ohms. Magnet, 1% Ibs.
SYNTOX-6. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 25 cps. Shipping weight,
L Y —— $53.50

W10-PF, 10-in. WOOFER. FLEXAIR
suspension. Power rating, 30 watts.
Impedance, 8 ohms. Magnet, 14 oz.
DP-Alnico-5. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 25 cps. Shipping weight,
T% Ibs.ooe i $43.50

W8-PF, 8-in. WOOFER. FLEXAIR
suspension. Power rating, 30 watts.
Impedance, 8 ohms. Magnet, 14 oz.
SYNTOX-6. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 35 cps. Shipping weight,
L2 7111 YR $42.85

W8-RF, 8-in. WOOFER. FLEXAIR
suspension. Power rating, 25 watts.
Impedance, 8 ohms. Magnet, 6.8 oz.
DP-Alnico-5. Highest recommended
crossover point, 2,000 cps. Free-air
resonance, 35 cps. Shipping weight,
3% bs. oo $35.50

MID-FREQUENCY
SPEAKER UNITS

ME-20. SUPER SONO-DOME® m-f
unit. Closed back permits installation
in woofer enclosure. Exceptionally
broad sound dispersion. Impedance, 8
ohms. Lowest recommended |-f cross-
over,2,000cps. Frequencyrange, 2,000~
15,000 cps. Power rating, 35 watts to
network. Shpg. wt., 5% Ibs....$36.90

MH-6. Heavy duty horn-loaded m-f
compression driver unit. Impedance,
8 ohms. Lowest recommended I-f
crossover point, 600 cps. Frequency
range, 600-15,000 cps. Power rating
to network, 30 watts. Shipping weight,
2% 0bs. e $24.50

MC8-R. Direct radiator 8-in. m-f unit.
Closed back permits installation in
woofer enclosure. Impedance, 8 ohms.
Lowest recommended I-f crossover
point, 600 cps. Frequency range, 600-
4,000 cps. Power rating to network,
40 watts. Shpg. wt., 4 [bs..... $23.25

MC8-U. Direct radiator 8-in. m-f unit.
Closed back permits installation in
woofer enclosure. Impedance, 8 ohms.
Lowest recommended I-f crossover,
600 cps. Frequency range, 600-4,000
cps. Power rating to network, 30
watts. Shipping weight, 3 Ibs. $19 25

Building a component system?
Look what’s new from Jensen!
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TH-40

TE-40

A40/8
A20/8

HE BALANCE

BCL-2

TH-20

TW30-V

A6410/8

e ALY

BCP-1

HIGH-FREQUENCY
SPEAKER UNITS

TH-40 SUPER TWEETER. Heavy
duty horn-loaded compression driver
unit. Frequency range, 4,000-18,000
cps. Use above 4,000 cps. in 3-way or
4-way systems. Lowest recommended
crossover point, 4,000 cps. Power rat-
ing, 45 watts to network. Impedance,
8 ohms. Shpg. wt., 3 1bs...... $41.85

TH-20 HORN TWEETER. Horn-
loaded compression driver unit for
2-way and 3-way systems. Frequency
range, 2,000-20,000 cps. Power rating
to network, 30 watts. Impedance, 8
ohms. Shipping weight, 1 Ib...$19.95

Jensen hasacomplete new line of hi-filoudspeaker
It's the largest selection
anywhere. 26 different models in all.

system components.

available . ..
So what!

TE-40. SUPER SONO-DCGME ULTRA-
TWEETER. For good dispersion. Fre-
quency range, 4,000-25,000 cps. Use
above 4,000 cps. in 3-way or 4-way
systems. Power rating to network, 35
watts. Impedance, 8 ohms. Shlppmg
weight, 1Y2 Ibs.............. $29.95

TW30-V TWEETER. Direct radiator
with 3-in. diaphragm. Closed back
permits mounting in (-f enclosure.
Frequency range, 2,000-16,000 cps.
Power rating "to network, 25 watts.
Impedance 8 ohms. Shlppmg weight,
L L — $13.85

TP35-V TWEETER. Direct radiator
with 3%, -in. diaphragm. Closed back
permits mounting in I-f enclosure.
Frequency range, 2,000-16,000 cps.
Power rating to network, 25 watts.
Impedance 8 ohms. Shlpplng weight,
% Dk w o st v smErERTET R $6.50

TP30-V TWEETER. Low cost direct
radiator unit with 3-in. diaphragm.
Closed back permits mounting in I-f
enclosure. Frequency range, 2,000-
16,000 cps. Power rating to network,
25 watts. Impedance, 8 ohms. Ship-
ping weight, % Ib........ ... .$5.50

FREQUENCY DIVIDING
NETWORKS

A6/8, 2-WAY CROSSOVER NET-
WORK. Provides crossover at 600 cps.
for 2-way, 3-way or 4-way loudspeaker
systems. Impedance, 8 ohms. Power
rating, 100 watts. Shipping weight,
6 lbs $39.75

A20/8, 2-WAY CROSSOVER NET-
WORK. Provides crossover at 2,000
cps. for multi-way systems. Imped-
ance, 8 ohms. Power rating, 100 watts.
Shipping weight, 2V3 lbs...... $29.95

A40/8, 2-WAY CROSSOVER NET-
WORK. Provides crossover at 4,000
cps. for 3-way or 4-way systems. Im-
pedance, 8 ohms. Power rating, 100
watts. Shipping weight, 2% 1bs.$26.50

A6410/8, 3-WAY OR 4-WAY CROSS-
OVER NETWORK. A deluxe multiple-
frequency crossover network for 3-
way or 4-way systems. Crossover fre-
quencies; 600, 4,000 and, optionally,
10,000 cps. Impedance, 8 ohms. Power
rating, 100 watts. Shipping weight,
TalDSs s eno »mrie samse B 24 $44.50

for over 40 years.

BALANCE CONTROLS

BCL-2 CONTROL. Wire-wound 2-
deck L-pad with knob and escutcheon.
For m-f or h-f balance adjustment in
multi-way systems. Escutcheon plate
reversible for m-f or h-f designation.
Impedance, 8 ohms. Power rating to
network, 45 watts. Shipping weight,
3| O $8.95

BCP-1 CONTROL. Low cost wire-
wound potentiometer with knob and
escutcheon. For m-f or h-f balance
adjustment in multi-way systems. Es-
cutcheon plate reversible for m-f or
h-f designation. Power rating to net-
work, 30 watts. Impedance, 8 ohms.
Shipping weight, Y2 b......... $5.75

AUTOTRANSFORMER

2-3422 AUTOTRANSFORMER. For
matching any 2 of 16/8/4 ohm imped-
ances. Power rating, 45 watts..$10.50

And, all these new speaker components perform
with the famous Jensen quality that’s endured

See your Jensen Dealer or write

So now you can assemble your own design of

2-way, 3-way or 4-way loudspeaker systems with
more flexibility and freedom in enclosure design

than you've ever had before.

So now you can choose from a selection of com-

ponents—that really gives you a selection.
Check No. 7 on Reader Service Card
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What’s New
In Audio

Play and Stow

Ampex Corporation’s' new portable
stereo tape recorder systems, open-reel
Models 761 and 1461, feature cube-
shaped speakers that nest in the re-
corder cabinet for either carrying or
playing purposes (speakers must be
removed from the compartment and
placed apart for full stereo separation,
of course).

The three-speed Model 761 has three
magnetic tape heads, tape monitoring,
sound-on-sound (new sound can be
added to existing material on a single
track), sound-with-sound (recording
on one track while playing the other).
Sound being recorded on one track
may also be recorded on a second track
with a slight delay. The three-speed
Model 1461 has the same features, ex-
cept that it uses four tape heads, and
includes automatic reversing and tape
threading. In addition, an automatic
replay feature permits a tape to be pro-
grammed to repeat itself indefinitely.
Both recorders feature stereo head-
phone outputs, automatic shut-off, in-

dividual volume controls, separate bass
and treble controls, and illuminated
VU meter.

The new Model 415 cube-shaped
speakers (sold separately for $39.95 a
pair) weigh about three pounds, are
finished in oiled walnut, with a light
beige grille cloth. Speakers come with
a 10-ft. cord and molded phone plug.

Frequency response of both re-
corders are: 50 to 15 kHz +4 dB at
7Y, ips, 50 to 7500 Hz +4 dB at 33,
ips, 50 to 3500 Hz +6 dB at 17 ips.
Signal-to-noise at 7Y% ips is 46 dB,
while wow-and-flutter is 0.15%. Re-
wind time for 1200 ft. of tape is 150
seconds. Power output is 8 watts rms/
channel. Overall dimensions of the re-
corders are 23%” x 14” x 815,”, with
a weight of 42 lbs. The Model 761 is
priced at $329, complete with speakers
and two omni-directional microphones;
Model 1461 is priced at $429.00.

Check No. 4 on Reader Service Card

New Altec Bookshelfer

Altec Lansing has announced a new
bookshelf-size two-way speaker system,
The CORONA Model 893A, priced
under $920.00. The 1214” x 915" x 22”
system, finished in hand-rubbed walnut
with a contemporary snap-on grille,
incorporates a high-compliance 10-in.

loudspeaker in an infinite bafle and
a new three-in. direct-radiating high-
frequency speaker. Frequency range is
50 to 18 kHz. The dividing network
uses a cross-over frequency of 2500 Hz.

System impedance is 8 ohms.
Check No. 8 on Reader Service Card

Straight-Line-Tracking
Tone Arm

A straight-line-tracking tone arm,
Model SL-8, has been introduced by
RABCO, a Silver Spring, Maryland
company. As older hi-fiers will recall,
there were a few such tone arms mar-
keted a number of vears ago, though
none enjoyed great success as a sepa-
rate component. (Marantz’ SLT-12U,
at $295.00, is a combination manual
turntable / straight-line-tracking tone
arm / wood base unit.) The straight-
line-tracking tone arm emulates a cut-
ter-head’s movement across a master
recording. That is, it moves in a
straight line while cutting grooves.
Thus, the SL-8 tone arm plays a rec-
ord as it was originally recorded.

The SL.-8 tone arm uses a servo sys-
tem that includes a single-transistor
amplifier and a Swiss servo motor.
Power is supplied by a standard “C”

battery, with battery life said to be
roughly equivalent to its shelf life. The
334-in. high (adjustable), 14-in.-long
arm 1is said te be able to track with a
force as low as 14 gram. It accepts
cartridges with standard V4-in. mount-
ing holes. Standard two-channel stereo
jacks are provided on the frame.

$149.50.
Check No. 10 on Reader Service Card

This and That

Norelco has introduced a head-
cleaning cassette that will retail for
under $2.50. A porous polyester fiber
is said to permit excellent absorption
of tape oxide. dirt and grease without
eroding the recording or playback tape
heads. It’s used in the same manner as
ordinary cassettes—simply snap it into
the machine and let it do its work.

The Hammond Corp. is reported to
be planning to enter the hi-fi market
with two reverberation models that can
be attached to stereo sets.

Giant Amplifier

Estey Musical Instrument Corpora-
tion’s Magnatone Division recently in-
troduced a 1000-watt amplifier (EIA
rating, no doubt, but impressive none-
theless) that is packaged with two
15-in. woofers, two 15-in. mid-range
speakers, twc 15-in. passive radiators,
four 10-in. high-frequency speakers,
and eight high-frequency horns. It
stands almost eight feet high and
weighs more than 500 lbs.

1
Miowaromun
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UNIQUE

FOUR COMPONENT MICRO COMPACT SOLID STATE 44 WATT AMPLIFIER, AM/FM
FM STEREO TUNER, MICRO 4 SPEED AUTOMATIC STEREO TURNTABLE AND TWO MATCHING SPEAKERS.

Models 5004-5005 clearly reflect another unique characteristic of our approach to the development of home entertainment equipment.

Truly an outstanding achievement of miniaturization, each unit weighs just 7 pounds and measures only 9 inches in width, 3% inches

in height and 8% inches in depth. Primarily designed to fit on a bookshelf, these units are alsc ideal for areas where space is a

significant problem. Tonal reproduction is dramatically enhancad by the matching speakers (model 5300) which of course are also designed
to fit bookshelves or other space-restricted areas. The automatic micro turntable completes this miniaturized stereo package and adds
immeasurably to the versatility of the system. Models 5004-5005 and its matching micro components are further examples of the unique home
entertainment units we are now introducing in the United States. As Japan’s oldest and largest stereo equipment manufacturer we currently
produce well over forty percent of all records manutactured in the Orient, as well as design and manufacture every component part

of each unit we produce. This latter manufacturing capability enables us to achieve engineering perfection without equal or compromise.

MODEL 5004 SPECIFICATIONS: Micro compact sotid state amplifier « 44 watts total power « THD at rated power less than 1% e« 18 transistors, 4 diodes « tape
input jack for recording and playback « tape monitor switch far monitoring sound being tapad e stereo headphorie jack » size- 97 W. x 33~ H. x 8%~ D. » cab-
inet finished in hand rubbed oiled walnut.

MODEL 5005 SPECIFICATIONS: Solid state micro compact AM/FM/FM stereo tuner « automatic frequency control « stereo indicator light « 18 transistors, 4 diodes
e size— 9" W. x 3%~ H. x 834~ D. » cabinet finished in hand rutbed oiled walnut.

MODEL 5300 SPECIFICATIONS: Matching compact speakers o contains 4” wcofer with roli-free edge cone, low distortion cone tweeter o completely air sealed
cabinet « impedance 8 ohm « response, 45-20,000 Hz « dimensions 11347 H. 2 712” W. x 833~ D. « cabinets finished in hand rubbed oiled walnut.

MODEL 5204 SPECIFICATIONS: Micro compact 4 speed automatic stereo turntable « two pole synchronous motor » rubber matted 7427 turntable accommodates
records up to 12 inches in diameter « up to 6 records can be stacked and played automaticaily « ceramic cartridge with diamond needle » dimensions 6142” H. x
141527 W. x 11%4” D. » Cabinet finished in hand rubbed oiled walnut.

Manwfactured by Victor Company ot Japan. Ltd

JVC America, Inc., A Subsidiary of Victor Company of Ltd., c/o Deimonico International Corp., 50-35 56th Road, Maspeth, N.Y. 11378, Subsidiary of TST Industries, inc.

AUDIO + OCTOBER 1968 Check No. 9 on Reader Service Card 9




Audio

Techniques

JOSEPH GIOVANELLI

The following material has been
submitted by YOU, the reader of Aublo
MAGAZINE, so that vour experiences
and ideas related to sound can be
shared by others. This is really inter-
esting material. and we all thank you
for it. Keep 'em coming!

Restoring Loudspeaker
Dust Covers

During house cleaning, a broom
handle was recently allowed to fall
against one of my speaker systems,
hitting the little dome in the center of
the mid-range speaker and crushing it
in on one side.

I described the problem to a friend
who suggested, Why don’t you try a
vacuum,” I did. The vacuum is of the
tank type. Hence, it has a convenient
hose. 1T applied the metal end of the
hose to the dome. After a second of
suspense, there was a “plop” sound.
The dome was re-shaped.

I intend to put a coating of thinned-
down glue over the area, because there
1s a weak spot now.—C. Kerkham.
Manitoba. Canada

Out-of-Phase Microphones

I have been working sound systems
since 1926. During this time 1 have
run into cases of out-of-phase condi-
tions when using two microphones on
the same rostrum. Generally there is
no time to make the needed correction
in the mike cable connections. To over-
come this problem I made up a short
length of mike cable with a female and
a male conductor. (Fig. 1). Instead of

Fig. 1-Device to speedily correct for out-
of-phase microphone hookups.

YA

I
/e"/ﬂ(‘v’/g
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wiring these two connectors straight
through as thev should normally be
wired, I cross-wired them. Now when
I find an out-of-phase condition, I have
only to insert this special adapter in
one line or the other and I am okay.
—FEduward Scribner, Schoharie, N. Y.

Checking Mike Cables

I made up a small switch box with
two connectors, one a male and the
other a female, to fit the mike cables 1
use (Fig. 2). With two rotary switches
and a meter set to read continuity, I
am able to determine if the cables are
properly phased in their wiring, or be-

Continu /'/iv
Melor

Figs. 2 and 3—Microphone cable checker
design is shown above, with a photo of
the completed instrument below it.

tween the wires and the shield. The
meter can be set for very low resistance
measurements or for very high resist-
ance measurements, as the use dic-
tates.

Figure 3 1s a photo of the completed
instrument. At the top of the cabinet,
which measures 3” bv 4” by 5” (Bud
aluminum), you will note the two pin
jacks to be connected to an ohmmeter.
The black lines indicate where a cir-
cuit should be found. If found in anv

other combination, something is wrong.
On position four (top) there is no cir-
cuit, but I included it for (perhaps)
something in the future. The four-pin
jack in the center is the combination
hi-lo impedance plug for Electro-voice
and some other mikes.

This four-pin socket is used in con-
junction with the male jack, in my
case. It may be the female jack with
someone else’s ideas. This 1s so easily
adjusted for one’s own system of cord
arrangements, of course.

This tester has saved me many hours
of checking, holding the test prods on
the terminals, slipping and getting
false readings, and then, in the end,
forgetting where the trouble lay. Here
it is so simple! — Edward Scribner,
Schoharie, N. Y.

Ignition & Generator
Noise Suppression

Because for over six years I have
owned a Saab auto in which [ installed
an AM/FM German radio, I have
gained practical experience in sup-
pressing ignition and generator noise.

In addition to suppressors on the
ignition svstem, coil output, plugs,
generator, distributor, and voltage reg-
ulator, grounding 1s the most over-
looked step. To regress, placing resist-
ance wire between the coil and distrib-
utor, and the distributor and plugs is
the easiest and cheapest method of
suppressing interference. (This resist-
ance wire canno! be used with tran-
sistor ignition svstems.—Ed.)

Connecting heavy, Belden flat braid
between the generator and the frame
will help suppress r.f., both in and out.
Do not neglect the grounding of the
springs between the axle of the non-
powered wheels and their grease caps.
The use of conducting straps connected
to the car’s frame, and allowed to drag
on the ground, sometimes helps.

As a trial-and-error step, re-position
the coil. Usually, the shorter the coil’s
output cable is, the better the suppress-
sion.—Farle Stevens. Paterson, N. J.

Got any hints or aids to enhance
equipment performance? Simplify
operation? Construction shortcuts?
Audio invites readers to send them in
to Mr. Joseph Giovanelli at AUDIO,
134 North Thirteenth St., Philadel-
phia, Pa. 19107. Please enclose a
stamped, self-addressed envelope.

Check No. 11 on Reader Service Card —>



l es WHARFEDALE still use sand
in ItS speaker systems ?

YOU BET WE DO! For example, you’ll find over 7 pounds of fine, white
sand densely packed between layers of hardwood in our W70D speaker
system ...even more in the W90D ... a little less in the W60D. Why sand?
Because to create the famous Wharfedale Achromatic sound, we know
a speaker cabinet must remain absolutely inert. It must be more than
just hardwood, for even the thickest wood baffles can resonate. The
Wharfedale sand-filled construction damps all vibrations and eliminates
spurious resonances, no matter how deep or intense the bass energy. The
result is distortion-free, superior sound. Rap the back cover of a sand-
filled Wharfedale and hear the low, dull “thud” in contrast to the resonant
sound of equally large plywood panels normally used in other systems.

MORE COSTLY TO BUILD...AND WORTH IT!

1. Cabinet back cover being assembled. 2. Panels are stacked on specially de-
Heavy plywood walls are further strength-  signed vibrating machine. Note small,
ened by thick wood braces, forming a  round openings on top edges, for fine-
strong, rigid panel with cavities. grain, cleansed white sand.

3. Sand is poured on, filtering slowly 4, Feed holes are sealed with wood plugs.
through small openings into panel cavi- Panel becomes totally inert to the back
ties. Vibration machine eliminates air  waves of sound which will be projected
pockets, insures maximum compression.  against it in the speaker enclosure.

HEARING ... AND SEEING... IS BELIEVING. Once you hear the sound of
Wharfedale Achromatic Speaker Systems, you will understand why
Wharfedale has earned the loyalty of the most knowledgeable listeners
in music and audiophile circles. Achromatic sound is rich, full, realistic
sound reproduction, uncolored by extraneous modulations. The speakers
and cabinet perform together as a single unit in correct acous-
tical balance to provide a truly faithful duplication of the
original performance. It’s the result of unique and exclusive
construction features and techniques developed
by Wharfedale.

What's more, you'll be delighted by
Wharfedale cabinets: decor-conscious
proportions; fine furniture finish;
tasteful grille fabrics, removable at
will; design that is a refreshing depar-
ture from conventional “boxy’’ shapes.

Wharfedale

ACHROMATIC SPEAKER SYSTEMS

Write for Compzrator Guide ard dealer list to: Wharfedale Div., British Industries Corp., Dept. HF-2, Westbury, N.Y. 11590.



BEHIND
THE

DOENES

BERT WHYTE

An Audio Engineer Reports on
the State of Russian Recording

Last June, Dr. Ray Dolby visited
the Moscow studios of Melodiya Rec-
ords. Here are his impressions, as told
to Bert Whyte:

About a half mile leisurely stroll from
the Kremlin and Red Square is an
imposing Pre-Revolutionary red-brick
edifice set back from the main street
about a hundred feet. In the days of
the Czars it was an English Protestant
Church. Now it is the Moscow head-
quarters and studios of Melodiya Rec-
ords, the official Russian state agency
for recording.

On June 5th of this year Dr. Ray
Dolby was a guest of Melodiya, visit-
ing this unusual recording studio. I
asked him what had occasioned his trip
to Moscow. “Some time ago,” he re-
plied, “I received a letter from Archi-
nov, the chief engineer of Melodiya,
requesting information on time con-
stants in my audio noise reduction sys-
tem. He told me that he had first en-
countered the system at an English
Decca recording session in Vienna.
I was at the AES Convention in
Los Angeles when my office informed
me that Melodiya had purchased seve-
ral of my A301 units. As I was return-
ing to England via Hong Kong and
Singapore, I decided to stop off in
Moscow since I was curious about their
facilities and how they were going to
handle my A301.”

I asked Dr. Dolby if he had much
trouble with visas and arranging the
visit. He laughed and said, “Not as
much as you might think. The only
problem is that there isn’t much choice
in Moscow among hotels. I was en-
sconced in the Metropole, a somewhat
down-at-the-heels place, for three days,
while awaiting the completion of ar-
rangements for my visit to Melodiya.
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The food was terrible! I was also much
surprised to find that caviar is almost
as expensive in Russia as it is in the
States!”

Formalities completed, Dr. Dolby
said he received a gracious welcome at
the Melodiya studios. Chief engineer
Archinov escorted him on a tour of the
facilities. “The first thing I noted,”
said Dr. Dolby, “was the size of their
main studio. It is actually the main
body of the church where the pews
used to be. At the end where the choir
chancels and altar were, they built a
large glass-windowed control booth.
Thirty-foot stained glass windows have
been removed and replaced with dou-
ble-plate glass which has a large air
space between the panes for insula-
tion. The walls are completely covered
with acoustic tile and there is a wood
floor.”

I asked if he had heard any record-
ing sessions while he was at the studio.
“As a matter of fact,” he said, “I in-
terrupted a pop session when I arrived.
A 7- or 8-piece combo was arrayed in
very much the same fashion as in the
States, with Neumann mikes in a typi-
cal multi-mike set-up. They made ex-
tensive use of reflective and absorptive
panels . . . what we call “goboes” in
American studio slang.”

I asked if he had a chance to hear the
mix in the control booth. He replied
affirmatively, noting that the sound
was well balanced and quite clean. In
answer to my question on what kind
of recording equipment Melodiya uses,
Dr. Dolby characterized it as variable.
“They use a number of tape recorders,
but seem to favor the Danish Lyrec
machine and the Studer C-37.” (Tomy
knowledge I don’t know of any Lyrec
recorders in this country, but the
Studer is fairly well known, being an
import of Gotham Audio in New York.
The “baby brother” of the Studer, the
ReVox, is also distributed in the U.S.)
Dr. Dolby continued: “. . . they also

use Hungarian tape recorders which
seem to be a copy of the Studer. The
tape format was 3 channel on half-inch
tape. Melodiya uses the typical Ameri-
can 3-channel spread in its stereo re-
cording configuration, rather than the
M/S or other European types. The
monitoring is done on 3 loudspeakers,
which look and sound like typical
studio Altecs, but are, in truth, Russian
built. In fact, the speakers are just
about the only Russian equipment in
evidence.”

“The mixing console is a solid-state
unit made by the WSW Company of
Vienna. It appears to have at least 18
inputs and a full complement of echo
send and return pots. EMT echo units
are used, just the same as in America.
The Russians prefer to use peak-level
recording meters rather than the con-
ventional VU meters. The Russian re-
cording standard is different than
either our NAB or European DIN. I
should add here that, in general, their
transistor technology seems to be lag-
ging behind America. There was one
other piece of Russian equipment that
was under construction, a tape machine
that, again, copied the Studer. Tubes
rather than transistors were being used.
As I mentioned, Neumann was the pre-
dominant mike, with a few AKG, but
no Russian designs in evidence. Melo-
diya uses Agfa type 525 and 555 re-
cording tape. Their mastering speed is
15 ips.”

What kind of disc equipment does
Melodiya use? Dr. Dolby saw Neu-
mann lathes and Lyrec lathes, the lat-
ter seeming to be favored. Ortofon cut-
t'ng heads are employed. Ortofon vac-
uum tube amplifiers drive the cutting
hhead and Ortofon amplifiers are also
used for various playback purposes.
“You may be interested to know,” said
Dr. Dolby, “that while I was at Melo-
diva I saw a woman operating a Lyrec
cutting lathe . . . a sight not too un-
common in Russia, but certainly rare
in our country. In the disc-cutting room
I found they were using American
Transco lacquers, which rather sur-
prised me.” I asked Dr. Dolby if he had
seen any typical American recording
equipment such as Ampex tape ma-
chines, Scully lathes, etc. “No . . . none
at all,” he replied, “but it is not because
they don’t want American equipment.
They just can’t buy it under present
restrictions. I don’t know where they
obtained the Transco lacquers, and
they didn’t say.”

Dr. Dolby then described the other
features of the Melodiya operation.
“They have about 6 to 8 editing and
listening rooms and a room with a few
tape machines for small-scale dupli-
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TRACKABILITY
is much more than a train of thought

Trackability makes a hearable difference. It's a measure of performance that most cartridges will not
attain. Only a high trackability cartridge will track all the grooves on today’s recordings at record saving
less-than-one-gram force. The Shure V-15 Type II Super-Track is one such cartridge — the very best. The

world over, every independent expert who has tested it agrees to that. Shure Brothers, Inc., 222 Hartrey

Ave., Evanston, Ill. 60204.

Oniy Shure offers a complete spectrum of cartridges to match your equipment, your ear, and your exchequer.
The incomparable V-15 Type Il Super-Track at $67.50; the New M90 series of Easy-Mount Hi-Track cartridges at
%39.95 to $49.95; the M75 Hi-Track series at $24.50 to $39.95; and the Stereo Dynetic series; Model MS55E at
35.50; M44* series from $17.95 to $34.50; M31-32* series at $29.95 and $29.50; and the M3D*—-the ail-time
best-setier—at only $15.75. (*not illustrated) Send for specifications and the complete Raison d'Etre for each.

@ 1968 SHURE BROYHERS, INC.
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HOW

A KLIPSEHBRN,
REVEALS THE
TRUTH—

THE WHULE
TRUTH-—

NOTHING BUT
THE TRUTH.

The reproduction of
true sound is the sole

purpose of a Klipschorn loudspeaker.

You'll like the sounds you hear from
a Klipschorn only if you like the
sounds that were recorded. It has
no sound of its own. If you're looking
for exaggerated bass, sensational
treble, or dramatic "hi-fi" effects,
don't depend on your sound repro-
ducing system, tell the recording
artists. Strictly speaking, there is no
such thing as “high fidelity? only
“fidelity” or “infidelity”

Our speakers are designed and built
for but one purpose — fidelity.
They're built in Hope, Arkansas,
under the personal supervision of
Paul W. Klipsch by a small group

of dedicated craftsmen. They're sold
by dealers who are concerned that
you get a system with fidelity.

KLIPSCH & ASSOCIATES
@ BOX 280 A-10
HOPE, ARKANSAS 71801

Please send me the whole truth about the
KLIPSCHORN loudspeaker system. Also
include the name of my nearest Kipsch
authorized audio expert.

Name..... ... .

Occupation....... ...

OEnclosed is $3.50 for a complete set of
17 technicel papers on sound reproduc-
tion and stereo.

Check No. 14 on Reader Service Card

cation. The playback equipment is
mainly Ortofon for turntables and car-
tridges, tubed amplifiers and the Rus-
sian copy of Altec speakers. One thing
I noted was that, in spite of generally
new appearing equipment, maintenance
was something lacking. For example,
with one of the turntables operating,
a bad hum was heard. This disturbed
me, but didn’t seem to bother anyone
else. Then, too, there was a general
makeshift air to the installations due
to exposed cables and so on. The rooms
seemed dingy in comparison to the
shiny equipment it contained. Perhaps
this ‘temporary’ feeling and look is due
to frequent changes of equipment.”

Melodiya also maintains complete
recording set-ups with mixing consoles,
Studer tape machines, and other equip-
ment at the Bolshoi ballet and Tchai-
kovsky Hall.

What was Dr. Dolby’s overall im-
pression of the quality of the Melodiya
recording? “Good,” he replied, “quite
good and getting better. The Russians
have competent engineers who make
frequent trips to the West and are in-
terested in any new equipment or tech-
nique which will enhance the quality of
their product. There was no question
of ideologies while I was at Melodiya

. merely polite and courteous inter-
change of information from scientist to
scientist. One big advantage the Rus-
sians have is a plentitude of acousti-
cally superb halls which greatly aid
their classical recordings.”

With the Russians being a very mu-
sically oriented people, did Dr. Dolby
see any evidence of the beginnings of
a high-fidelity market? “Not really,”
he replied. “The Melodiya output is
mainly monophonic and their small
stereo output is augmented by imports
from their satellite countries such as
the Deutsche Shallplatten VEB and
Supraphon record labels. There was no
sign of FM stereo multiplex, nor does
Melodiya issue any pre-recorded tapes.
However, it was hinted that when the
time comes, the cassette format will
probably be favored.”

I mentioned to Dr. Dolby that I had
heard that records were very expensive
in Russia. “On the contrary,” he said,
“I visited a small record shop, about
20 by 20 feet, on a street which spe-
cializes in musical items, and bought a
Melodiya stereo LP for the equivalent
of a dollar. You should have seen this
shop. It was fairly dark and had a sort
of fusty Victorian atmosphere. The
stock was limited, but the young lady
in charged picked up a small catalog
and read to me what titles were avail-
able! They have what are called ‘peo-
ple’s records,” little seven-in. mono

discs that are stamped out of the same
type of thin, flexible vinyl much used
by record clubs in the U.S. as a sampler.
These cost about 10 cents each and
the sound on them is surprisingly good.
The Russians also have ‘music maga-
zines' in which as many as 8 to 10 of
these thin plastic discs are included as
part of the price of the magazine. Their
content is very varied, but often con-
tains music from current movies and
plays.”

Before Dr. Dolby left Moscow, he
was also a guest of the VNIIRT, the
Soviet agency for radio and television
broadcasting. Accompanied by senior
engineer Vasilevsky, he was inspecting
the various studios and control rooms
when they came upon a Russian proto-
type video tape recorder under con-
struction. Dr. Dolby was astonished
when he recognized circuitry belonging
to Ampex video tape recorders, having
been mainly responsible for the elec-
tronic aspects of the Ampex unit. The
Russian engineer blandly explained
that they would have preferred to buy
the recorders from the West, but since
this was not possible, they were forced
to copy them! The Russians have seve-
ral hundred VTRs in operation. Their
newest VTR is transistorized and set
for color. The Russians use the French
SECAM system for color TV, which
operates at 625 lines per inch and 50
fields per second. There isn’'t much
color TV activity at present, but they
expect a rapid expansion. The VNIIRT
has purchased a Dolby A301 unit for
evaluation because they have a big tape
exchange program among the 800 sta-
tions throughout the Soviet Union, and
a great deal of tape copying goes on.
With the adoption of the Dolby sys-
tem, they could eliminate the increase
of noise on the tape caused by suc-
cessive generations of tape copies.

In addition to five Dolby A301 units
ordered by Melodiya, several of the
satellite-country record labels are
equipped with one or more A30ls,
including Balkentone in Bulgaria,
Deutsche Shallplatten BEB in East
Germany and Supraphon in Czechoslo-
vakia; Polskinagrani in Poland re-
questing units for evaluation. Presum-
ably they can interchange master tapes
with Melodiya in the Dolby ‘“com-
pressed” mode; this will afford a new
source of high-quality recordings.
Lastly, since Melodiya sends its tapes
to Angel in New York, who produce
the disc recordings and pre-recorded
tapes of Melodiya material for sale in
the U.S., it is presumed they will send
Dolby copies. Thus we can look for-
ward to many interesting Russian re-
cordings. A

Check No. 15 on Reader Service Card —»



It you enioy listening to records,
you should know why the 15° vertical tracking angie
IS important to you.

Simply stated, audio engineers and experts agree
that for minimum distortion your turntable tonearm
should always track at a 15° vertical stylus tracking
angle.

Just like the recording cutter that cut the records.

Just like the fine quality manual transcription
turntables.

Just like your records were intended to be played.

experts. Automatic turntables, with a varying num-
ber of records on the platter, had to make a compro-
mise in the stylus tracking angle. Either the tonearm
tracked the first record perfectly, or the last
record, or it was fixed for some “average” record
in between.

Now, the new ELPA PE-2020 permits 15° vertical
tracking on all records. It has an exclusive, patented
control in the cartridge

The reason for this is
quite simple if you vis-
ualize the recording
cutting stylus making
the record groove, cut-
ting the undulations
that will be converted
into sound, with the re-
cording cutter set at the

mount. You can convert
the changer into a man-
ual, single-play turn-
table (with automatic
arm return and shut-
off), or set it for auto-
matic multiple play . ..
and always be assured
that you are tracking at

15° vertical angle — the
recording industry’s
now accepted standard.
Obviously, the upper

Recording cutter at 15 de-
grees. At any given in-
stant, upper part of stylus
is slightly advanced over
lower part.

Playback stylus at any
improper angle. Upper part
of stylus @ picks up
sounds made at slightly
different Instant than
tower part ®.

Playback stylus at 15 de-
grees. it conforms ex-
actly to groove formed by
Recording cutter.

the correct angle for
minimum distortion.
If the automatic turn-

part of any single undu-
lation is slightly advanced over the lowsr part; an
imaginary axis through any single vibration would
be tilted 15 degrees from the vertical.

Therefore, if a playback stylus moves through the
groove at any angle other than 15 degrees, the upper
part of the stylus shank will come into contact with
a different undulation than the lower part of the
shank, producing distortion.

Until now, only with manual transcription turn-
tables, was it possible to obtain 15° vertical tracking
- one reason manuals were preferred by high fidelity

it you own or intend to use

d cartridge* with a 15° vertical ,

tracking angie, then the

ELPA PE-2020

IS the only automatic
turntable designed for you!

% QOrtofon, Stanton, Shure, Pickering and other fine 15° Cartridges
* QOrtofon, Stanton, Shure, Pickering and other fine 15° Cartridges

table you are consider-
ing doesn’t have this feature, it cannot possibly track
records perfectly. And this is only ene exclusive fea-
ture of the new ELPA PE-2020. Be sure to see all the
exclusive and refined features of this advanced
turntable. They make the ELPA PE-2020 the world’s
finest and most precise automatic turntable in the
world.
Give yourself a break. Buy the precision turntable
the experts are turning to.
For literature, and name of nearest dealer, write:
ELPA MARKETING INDUSTRIES, INC.

New Hyde Park, N. Y. 11040 > <




Our

speaker is now

a household word.

Around record-
ing and motion
picture studios,
our name is
almost a generic
term. Audio engi-
neers swear by our
equipment and rely on

it for realistic sound reproduction and
playback.

But we're just as much at home
around people who want studio qual-
ity sound in their living rooms.

One reason is our full-sized
AT7-500W-II Magnificent speaker sys-
tem you see above.

Its hand-crafted, oiled walnut cab-
inet and wood fretwork grille hand-
somely houses our famous A7-500
“The Voice of the Theatre”®: a hefty
15" LF speaker with cast aluminum
frame and 10-1b. magnetic structure
in a front-loaded exponential horn; a
HF driver that works from the lower
mid-ranges to beyond audihbility with-
out distortion or the need for another
crossover; a 25" cast aluminum horn
that smoothly distributes frequencies
above 500 Hz over a wide, room-filling
angle at all frequencies; a precision,
two-section 500 Hz crossover network
that permits this combination of com-
ponents to perform at peak efficiency.

Another reason is that we don’t let
a Magnificent out of our sight until
all these components are mounted,
tested and tuned to perfection.

This way,
the perfection-
ist can be sure
of getting full
bass, clean
mid-range and
silky highs, with the greatest
dynamic range heard anywhere
today. From anyone.

If the Magnificent’s measurements
of 44-32-25 are a bit much for your
home, it has two smaller brothers
named Valencia and Flamenco (left
and right below).

Though they’re just half the size of
the Magnificent, there’s no sibling
rivalry here.

Full-sized systems in themselves,
their 800 Hz “The Voice of the Thea-
tre” components make beautiful
sounds from behind contemporary or
Spanish styled grilles and oak or wal-
nut cabinetry.

{Their price is a little smaller than
the Magnificent, too.)

Whichever one you choose to take
into your home is fine by us. The Mag-
nificent, Valencia or Flamenco.

All three are the last word in
speakers for the home - just like the
name Altec is among professionals.

3
y |
A Div.sion of L27W Ling Altec, Inc.
1515 So. Manchaster Ave., Anaheim, Calif. 92803

Want the last word in speakers? See your nearest Altec Dealer, or
write us for a free 1968-59 catalog.

“Visit Altec Lansing at Booths 203A-209A at the New York Hi Fi Show at the Statier Hilton September 19-22”

Check No. 16 on Reader Service Card

Letters

Absolute Pitch

e Your August item on absolute pitch
interests me. Especially the second
word in the item: “(alleged).”

If you have never met anyone who
had perfect pitch, you may well think
it is unlikely or impossible. I grew up
with a man who had perfect absolute
pitch, and has it to this day. Perfect
absolute pitch, unlike relative pitch, is
the ability to recognize a note imme-
diately and infallibly, with no refer-
ence note, no rehearsal, no practice.

It was always amazing to tap on a
teacup without warning and say “What
note, Larry?” And have him answer
“B flat above high C, but it’s a trifle
sharp.” We'd go to the piano and find
that he was exactly right. I have seen
him tune my violin without any refer-
ence tone, and find it in exact tune
with a piano. He is a pianist, though
not by profession, and grew up in a
musical home. However, he claims to
have had this ability all his life, and
to have run into a number of others
who shared it.

The tests you cite seem to be incon-
clusive, but your parenthesized word
“alleged” is certainly out of place.

LEN RUTSTEIN
New York, N. Y.

The itemn was based on conclusions
of researchers at Toronto University,
who were unable to prove or disprove
that there is such a thing as absolute
pitch.—Ed.

Prerecorded Tape

® Your column on prerecorded tapes
in the June issue of AUDIO concerned
the issue of an RCA Vietor, No.
TR35018 tape of Miss Leontyne Price
doing 18 excerpts from various operas.
You stated in your column that you
own the equivalent stereo disc.
Speaking for readers of Aupio who
do not own tape machines, I would say
that you have dealt us a low blow by
not including the disc album number
in your remarks.
VosPHER L. CLARKE
Newark, N. J.
RCA Victor disc album numbers are:
LM/LSC-2898 and LM /LSC-2968.
Any record dealer worth his salt should
be able to locate the LP album num-
ber quickly, of course. The Schwann
Long Playing Record Catalog is most
useful for this purpose—Ed.
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You'll never dial a wrong number again
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Look very closely at the new CM channel selector.
You'll see somethirg you neve- saw before.

CM has done awey with the treditional tuning dial.
Closed thelitt e greer eye forever.

Look closely inside the new Cl channel selector.
You'll see :nings you never bzalieved possible. New
concepts i~ cirsuitry to bring you practically
distortioniess FM reception wizhout drift. Exactly on
station every t me. You can't dial a wrong number.

Unbelievable? Just relax and . . .

listen — for a chence.
" €]
e’ LABORATORIES

Norwalk, Connecticut
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Tape Guide

HERMAN BURSTEIN

If you have a problem or question on

tape recording write to Mr. Herman

Burstein at AUDIO, 134 North Thir-

teenth Street, Philadelphia, Pa.19107.

Please enclose a stamped, self-

addressed envelope. All letters are
answered.

'Scope as Record-Level Indicator

If ever there was a difficult course to
steer it is between excessive tape dis-
tortion and inadequate signal-to-noise
ratio. In other words, we are once again
talking about the problem of setting a
tape machine’s record level control just
right. We have had previous sugges-
tions from readers concerning the use
of an oscilloscope as a record level in-
dicator. The ’scope is superior to a VU
meter because the ’scope has virtually
instantaneous response to audio signals
and can therefore show true signal
level reaching the tape, thus providing
adequate warning of distortion. And
the ’scope can match the VU meter in
showing relative recording level; that
is, one can calibrate the ’scope to show
gradations in dB.

By far the most comprehensive com-
munication I have yet had on such use
of a ’scope comes from Craig L. Stark
of Painesville, Ohio. He writes:

“With care and experience it is cer-
tainly possible to do a decent job [of
setting record level] using standard
VU meters, though of course precious
few recorders outside the ‘genuine’ pro-
fessional class utilize them . . . But at
best the use of such meters requires
experienced judgment which takes into
account the type of music being re-
corded. Female chorus frequently un-
der-indicates because the high treble
content, subjected to record pre-em-
phasis, drives the tape into the distor-
tion region long before ‘normal’ music
. . . . The reverse is often true with
organ music — an important fact be-
cause given the tremendous dynamic
range involved, every decibel into the
red you can go [when setting record
level on the basis of a VU meter]
means less audible electronic muddy-
ing of the soft sections. The cheap
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milliammeters called ‘VU meters’ used
in most recorders are even more prob-
lematic in their indications.

“I do not know whether it was from
you or from the redoubtable Crowhurst
that I first got the notion of using a
calibrated oscilloscope as a record level
indicator. It combines the advantage of
the tuning eye’s instantaneous response
with an ability to judge actual dB units,
at least within the tolerance necessary,
and gives in addition much important
information which can be obtained in
no other way. Best of all, the cheapest
of ’scopes . . . will do the job.

“I calibrate my ’scope by feeding a
400-Hz signal at 0 VU into the 'scope,
left channel into the vertical input and
right channel into the horizontal input,
and adjust the ’scope gain for the 45°
‘mono’ line 4 c¢m. in length. With a
white grease pencil I have marked a
square on the graticule at the 8-cm.
point, which is of course exactly +6
VU. (My VU meters were originally
calibrated so the 48 VU produces 3%,
THD at 400 Hz. This gives a nice 2-dB
cushion.) This means that as long as
I keep the peaks within the white
square, distortion will be acceptably
low.

“The ‘scrambled egg’ pattern pro-
duced is exceedingly informative. Any
overload, besides exceeding the size of
the calibrated square, shows up as a
flattening of the deflection due to clip-
ping. Channel balance is easily evalu-
ated this way, and the ‘rounder’ the
scrambled egg, the better the separa-
tion. Mis-phasing a microphone makes
the monophonic components in the
pattern slant the wrong way. And of
course one gets peak level indications
this way. The only point to check is the
calibration of the scope amplifiers,
since any considerable line voltage
change would directly affect their de-
flection. I have found, however, that
this effect is by and large negligible.
Almost any ’scope, including surplus
types, has adequate sensitivity, since
the level involved is approximately 1
volt, and frequency response in the
audio range is adequate with any ’scope
I have run into. No sweep, of course,
ts needed. A thickening of the trace
indicates bias leakage.”

So much for use of a ’'scope as a
record level indicator. Mr. Craig
moves on to another subject that has
perplexed many a tape enthusiast,
whether pressure pads are necessarily
deleterious. The general belief has been
that it is better to avoid them when
feasible, and professional machines in
the main have done so. But let’s see
what Mr. Craig has to say on this score:

“My tape equipment is certainly
above average for the audiophile, and
utilizes the ‘wrap’ around the heads to
eliminate pressure pads. On quarter-
track recording, however, despite every
possible adjustment to ensure intimate
contact between head and tape. there
1s always some trouble with the upper
edge, or left channel. This is most no-
ticeable at the very high frequencies,
where frequency response tests are
often obscured . . . The addition of a
small pressure pad, particularly on the
record head (for some reason) clears
this up wonderfully, and gives about
2 to 2.5 dB greater response. This
means that playback equalization (or
record, depending on which is off) can
drop back a couple of dB at 15 kHz,
more than compensating for any addi-
tional scrape noise induced by the pres-
sure pad, and resulting in a better
signal-to-noise ratio.

“To this advantage may be added
some reduction in flutter (and a con-
siderable reduction of high-frequency
dropouts). The pad tends to damp deck
vibrations originating in the capstan
drive system or drive motor (or revolv-
ing flutter-filter) which modulate the
signal. In addition, it is well known
that flutter and wow frequently origi-
nate in the varying tension put on the
tape during its passiage from the sup-
ply to the take-up reel. Unfortunately
as the diameter of the supply reel
decreases, its tension for holdback in-
creases, and vice-versa for the take-up
reel. Ideally there should be no such
change in tension, particularly on hold-
back, where the capstan puck roller
can’t help. Some holdback is of course
necessary, but the higher the propor-
tion of it which is constant, the better.
Pads against the tape heads increase
the drag there, allowing tension to be
lowered at the supply reel, resulting in
less overall change during the course
of the reel.

“Fabricating pressure pads for ma-
chines which do not normally incorpo-
rate them presents some possible me-
chical difficulties, of course, but these
can be overcome, given sufficient in-
genuity. [ have found that the contact
leiives of a number of different surplus
relays are ideal for mounting the felt
pads: careful selection permits just
enough spring in the pad mounting. [t
is interesting to note in this connection
that the Crown SX-800 series uses such
a pad on the record head, and one of
Muagnecord’s people suggested 1 install
one on my Magnecord. The need for a
pad is easily determined by simultane-
ously recording and playing a 15-kHz
tone and putting your finger on the
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The best your money can buy. Period!

Better-than-Studio Specs. Frequency
response: 20 Hz to 22 KHz=2 db 40 Hz
to 18 KHz @ 7%z ips. S-N ratio: (Model
770-2) better than 64 db with new Sony
Noise Reduction (SNR); (Model 770-4)
better than 62 db with SNR. Wow and
Hutter: less than 0.09% @ 7Yz, less than
ServoControl Motor with Vari- 0.12% @ 33, less than 0.2% @ 17%.
Speed Tuning. Automatically
maintains exact speed during
mechanical load changes and
voltage variations. Built-in
VariSpeed tuning provides ver- )
nier adjustment of playback e e = Three Speeds. 7%z, 3%, 1% ips.
speeds to match musical pitch. & = A Y P \ Other features include four heads,
two professional VU meters,
buitt-in line-and-mike mixing,
high-speed cueing, pushbutton
operation, scrape flutter filter,
low-impedance cannon plug
mike inputs, tape/ source
monitoring and more. Oper-
ates on built-in rechargeable
nickel-cadmium battery
pack or AC.

Exclusive Sony Noise Reduc-
tion System. Automatically

reduces gain of playback
amplifier during quiet pas-
sages, when background
noise is most predomi-

nant. Noise level be-

comes inaudible and
dynamic range is ex-
panded 100%.

Built-in Limiter. Be-
cause some live music
has too wide a dy-
namic range for any
tape recorder, Sony
builds in a unique
automatic limiter to
eliminate top-end
(loudest) overload
distortion.

=

E:I::z ' SUPERSCOPE . m

. ‘ You never heard it so good.
Sony Model 770. Priced at $750 for either
2-track or 4-track modet, For your free copy
of our latest tape recorder catalog, please
write to Mr. Phillips, Sony/ Superscope, Inc.,
8142 Vineland Ave., Sun Valley, Calif. 91352.

©surenscore Inc. 13se



moving tape while watching the output
meter. If output increases, then the
pad is justified.”

Other Correspondence

Quite a number of months ago a
reader complained of “sputtery” sounds
when recording on his tape machine.
This reader had made a loop of tape,
and the problem re-occurred at the
same place in the tape loop; also, the
problem was worse at 3.75 ips than at
7.5 ips. Another reader, Charles P.
Repka of East Paterson, N. J., suggests
that this column may have been wrong
in guessing that intermittent signal was
being recorded on the tape. Mr. Repka
writes: “I believe his problem is inter-
mittent background noise being re-
corded with the signal. If this is so,
then the problem is caused by the tape
being used. I suspect that a ‘budget
brand’ of tape is being used. The ‘sput-
tery’ sounds are caused by uneven
oxide coating on the tape. As the vari-
ous thicknesses of oxide pass the rec-
ord head, they interact with the bias
signal, and a resultant d.c. signal is re-
corded on the tape. When passing the
playback head, the resultant signal
makes a sputtery or popping noise.”

In the December 1967 “Tape Guide”
there was discussion of a drop-out
problem (“Color Me Lemon”). Reader
Allen Watson 111 of San Leandro, Cali-
fornia, writes on this score: “I have
encountered drop-outs that seem to me
to fit the problem described (worse at
3.75 ips than at 7.5 ips; and worse at
the ends of the reel), and have found
that the trouble was substantially
cured by using higher-quality tape,
notably the new low-noise types. I first
encountered the problem on recordings
made either at very low speed (1.875
ips) on 1Y% -mil high-priced acetate
tape, or at higher speeds on low-priced
tape. I have concluded that one should
expect to get what he pays for.”

Reader Andrew A. Griffin of Spring-
field, Missouri, an audio engineer, has
the following suggestions for recording
guitars:

“l. Use a high recording speed. I
use 30 ips.

“2. Substitute an oscilloscope for the
VU meter. This is done by setting up a
constant tone that reads 1009, on the
VU meter, noting the dial settings that
produce this reading, connecting the
'scope to the meter terminals, and set-
ting the scope to a sweep rate of 60 Hz
or lower; on a 5-inch ’scope the tone
that causes the meter to read 100%
should produce a trace from 14 inch
above the bottom of the screen to about
one inch from the top of the screen;
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label a line at this height ‘S’; then
label a line about two inches from the
top of the screen ‘1009, The trace
should be about 14 inch wide. In use
the ’scope should show the bulk of the
signal reading to the 1009, line, with
stray transients reaching the S line,
and a few transients (fewer than one
per second is a good rule) rising above
the S line.

“I have grown to like this type of
indicator and have built four of them.
However, to avoid confusing operators
accustomed to meters, I have run the
oscilloscope trace horizontally rather
than vertically . . . I think that some
right-thinking manufacturer could be
talked into producing such a device.

“3. The tape one uses can be impor-
tant. The newer high-output oxides
provide the best results.

“The best place to take off the signal
in a guitar amplifier is just before the
power amplifier stage.”

Reading Material

Reader Lawton H. Wannamaker of
Huntsville, Alabama, adds to this col-
umn’s previous suggestions concerning
tape recorder literature: “Haynes,
N. M., Elements of Magnetic Tape Re-
cording (Prentice-Hall, 1957). Al-
though rather dated in a few respects,
I consider it excellent and most com-
plete, including theory, mechanics, and
circuits . . . Athey, S. W., Magnetic
Tape Recording. available from the
Superintendent of Documents, U. S.
Government Printing Office, Washing-
ton, D. C. 20402, catalog number NASA
SP-5038, $1.25 postpaid. Published in
1966 . . . Although devoted to instru-
mentation recording, there is a wealth
of information which applies to the
audio field, such as chapters on tape-
moving systems, disturbances to tape
motion, tape recorder mechanical com-
ponents, etc. For persons interested in
motors as employed in the tape field

. 1 suggest A Practical Guide to
Motor Conversion, a mimeographed
work of about 40 pages, covering theo-
retical and practical aspects of induc-
tion motors and three types of synchro-
nous motors, including hysteresis, with
particular emphasis on tape recording
and conversion of common induction
motors to different synchronous types.
use of motors for dynamic braking, ete.
Published by Max H. Pepke Labora-
tories, 309 W. 19th St., New York, N.Y.

Deck Vs. Integrated Machine

Q. I am planning to purchase a high-
quality stereo tape recorder or deck,
but I am stymied by «ll the various

makes and models. My first decision
has to be whether to buy a deck or an
integrated recorder. Do the advantages
of a self-contained machine outweigh
those of a deck? Just exactly what are
the advaniages of a deck? Does it offer
better fidelity in playback and better
overall specs? What specifications are
most important to look for? Why?
What is the significance of several
motors and heads? Is the number an
indication of quality? Is a hysteresis
motor critical? [s it possible to use a
recorder as a deck, i.e. use an external
amplifier and speaker?—Al Stober,
APO San Francisco, Calif.

A. Until just a few years ago, tape
recorders with truly high-fidelity spe-
cifications in terms of frequency re-
sponse, noise, distortion, and motion
came only as decks. They did not in-
corporate power amplifiers and speak-
ers. Today, however, it is possible to
buy integrated tape machines (includ-
ing power amplifiers and speakers)
that provide high-fidelity performance.
Still, the very finest units as a rule are
decks rather than integrated. Such
units (quality decks) are intended to
feed into quality amplifiers and speak-
ers—of substantially better grade than
the power amplifiers and speakers in a
self-contained machine. Inherently,
though, the deck has no advantage ex-
cept that it is usually lighter in weight
because of the exclusion of power am-
plifiers and speakers. The integrated
machine has the advantage of portabil-
ity: You can play back either in con-
junction with your high fidelity system
or without it.

The most important specifications in
shopping for a tape machine concern
notse, distortion, frequency response,
and motion — not necessarily in that
order. The number of motors usually
has no significance as to quality of per-
formance. However, two or three mo-
tors, compared with one, tend to make
for a mechanically simpler machine
and therefore a sturdier and more re-
liable one. A hysteresis motor tends to
make for more accurate speed, and for
more consistent speed throughout the
reel. Separate record and playback
heads tend to improve quality of per-
formance because each head can be de-
signed specifically for its own function:
and a separate playback head permits
monitoring the tape at the same time
it is being recorded, so that you can be
sure you are getting a satisfactory sig-
nal on the tape. I think you will find
almost every self-contained machine
permits you to take the playback signal
prior to the power amplifier and speak-
er and feed it to external equipment.

Check No. 39 on Reader Service Card —>=
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We squeezed a lot of speaker
space. A lot of sound

The new EMI

2

t, compact,
elliptical woofer,

-way hookshelf speaker (

matching tweeter and an LC network]) in

ished wainut enclosure.
it's the most speaker for

a handsome oil-fin
At only $54.95

the money on the market today. Benjamin
Electronic Sound Corp., Farmingdale,

New York 11735 — new EMI-55.
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Hard on the Ears

Routine screening of University of Tennessee fresh-
men last fall revealed a high proportion of students
with measurable hearing loss. Some students’ hearing
had already deteriorated to the level of an average
65-year-old, according to Dr. David Lipscomb, director
of the university’s audio clinical services.

It is suspected that the cause is listening to music at
loud levels for sustained periods of time. In an experi-
ment, music at a discotheque was recorded and played
back to a guinea pig at 120 decibels, which is about the
noise level of a jet engine. After 8814 hours of exposure
to the music, spread over a period of three months to
match the average discotheque-goer’s listening habits,
it was found that many of the cells in the animal’s
cochlea (the seat of the hearing organ) had shriveled
up like peas. The animal’s other ear, which had been
plugged, was normal.

According to the report, sound in discotheques has
measured as high as 138 decibels, or just below the
threshold of pain. Based on the above, perhaps disco-
theques will one day be required to post signs forewarn-
ing customers about . . . a causal relationship,” etc., etc.

Ernest B. Schwarzenback, 1898-1968

We were saddened to learn that Ernest Schwarzen-
back, 70, President of Sony Corporation of America,
drowned while swimming in rough ocean at Surf City,
N. J,, September 2.

He was born in Ruschlinkon, Switzerland, May 24,
1898, and came to the U. S. in 1922, earning a Master’s
Degree in international finance at New York Univer-
sity. As a specialist in this field, Mr. Schwarzenback
pioneered financing of Japanese issues in this country
after World War II. Named President of the Sony
Corporation of America in early 1966, succeeding
Mr. Akio Morita, who was elected Chairman of the
Board, he quickly made many friends in the industry
due to his warm, friendly manner. Not one to be con-
tent sitting on the dais at a press meeting, the tall,
energetic man, who looked younger than his years,
mixed with members of the press with great zest.
They, in turn, enjoyed his genuineness. Aside from
his professional activities, he loved to travel, climb
mountains, and swim. From 1949 to 1962 he was
Deputy Mayor and then Mayor of the Village of
Great Neck Estates, Long Island, New York, where
he resided.

Survivors include his widow, a son, a daughter, and
two grandchildren.
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Stereoplay

Spare-time playwright Robert Herron (managing
editor of Visual-Sonic Medicine Magazine, a sister pub-
lication of Aubplo Magazine) has devised a new play
form that he calls “stereoplay.”

In his play, “Arrangement for Children,” which pre-
miered late summer at the Fourth Annual National
Playwright’s Conference in Connecticut, he uses a
double stage technique to create separate “channels.”
Conversations were simultaneous and on completely
different subjects. . . . They mesh beautifully,” says one
reviewer.

IHF Doings

The Institute of High Fidelity handles a variety of
projects. For example, one can purchase a copy of Your
Career in High Fidelity ($4.00) by contacting the IHF
(see address below). The book, written by Bernard
Newman, is designed to introduce young people to
career prospects in the high fidelity industry.

One of the Institute’s latest accomplishments is a
free sales training program for dealer (affiliate) mem-
bers of the IHF. A 12” LP disc, recorded on both sides,
accompanies the course. The recording illustrates a
variety of salesmen-customer situations, giving prac-
tical illustrations on how to improve communications
between salesmen and their customers

Information on how to become an affiliate member
of the IHF was mailed to component dealers around
the country. If a dealer has not received this member-
ship package, which also outlines a group insurance
program, he may receive it by writing to the Institute
of High Fidelity, Inc., 516 Fifth Ave., New York, N. Y.
10036.

Audio Shows

You don’t have to be a member of the Audio Engi-
neering Society to attend a special seminar, “From
Studio to Microphone to Listener,” to be given at the
AES’s 35th Convention, at 7:30 P.M_, October 22, in
the Oriental Room of the Park-Sheraton Hotel in New
York City. Nor is a registration fee required for this
practical, “how-to” discussion on various aspects of
audio reproduction. Pre-recorded tapes will be played
to demonstrate techniques described by panelists, and
the audience will be invited to ask questions. If you're
interested in audio reproduction, don’t miss this one!

The public’s timetable of the upcoming High Fidelity
Music Show in San Francisco, Calif,, is published in
this issue on page 95.

The popular Washington High Fidelity Music Show
will take place over the weekend of February 14, 15,
and 16 at the Sheraton Park Hotel, Washington, D. C.
More than 20,000 audio fans were reported to have
attended the last stereo exposition held in Washington
in 1967, according to Teresa S. Rogers, show director.

APS.
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Invitation to euphoria.

Among all those who
listen to music from
records, there is a select
few who doiit very,
very seriously. They
originally spent count-
less hours comparing
one component against
another.Then they tried
their speakers here and
there at home until they
worked to perfection
with the room.

And when people like
this listen, they do
nothing but listen. Just
as though they had paid
good money for dinner
out,orchestra seats and
ababy sitter.

They know what that
record should sound
like. From deep soul-
satisfying bass to those
delicate, sweet highs.

They’re never satisfied
until they find them.
selves in that blissful
state that tells them
there’s just nowhere
else to go.

Euphoria.

If you don’t know it,
just leave everything
as it is. Except your
cartridge and favorite
record. Take both to an
audio dealer who has
a particularly good
listening room.

Listen first with your
present cartridge.

Then with the golden
XV-15/750E. That’s all.

You won’t mind spend-
ing the sixty dollars.
It’s the least expensive
passage to euphoria
you’ll ever find.

Pickering & Co.,
Plainview,L.I,NY.

- 1 -ﬁﬁéw.i’ickeﬁng\xv-w/%@E

THE XV-15/750E, WITH A DYNAMIC COUPLING FACTOR OF 750, DELIVERS 100% MUSIC POWER THROUGHOUT THE ENTIRE
AUDIBLE RANGE AT 1/2 TO 1 GRAM TRACKING FORCE. IT IS THE NEWEST AND FINEST OF PICKERING'S XV-15 SERIES
EACH X\-1€ MODEL IS DCF-RATED FOR A SPECIFIC CALIBER OF TONEARM, FROM A DCF OF 200 TO 750, AND ALL DELIVIR
10C% M JSIZ POWER. PRICED FROM $29.95. DYNAMIC COUPLING FACTOR AND DCF ARE SERVICE MARKS OF PICKERING & CO.
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First of a

new breed This is what high performance is all about. A bold and beautiful new FM Stereo
Receiver bred to leave the others behind. 160 crisp, clean watts—power in
—from reserve. Up-front, ultra-now circuitry featuring Field-Effect Transistors and
microcircuitry. Front-panel, push-button command of main, remote, or mono
ShefWOOd extension speakers and loudness contour. Sherwood high-fidelity—where the
action is—long on reliability with a three-year warranty.

Model S-8800a $399.50

—~Sheruwood~

Chicago, lllinois 60618  Write Dept. A-10

Sherwood Electronic Laboratories, Inc. 4300 North California Avenue,
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Small

Music
Rooms

M. RETTINGER

The author examines how
a room’s dimensions can
affect music reproduction

AUDIO » OCTOBER 1968

HAT IS THE best ratio of
\N/ height, width, and length
of a small room intended

for the playing of music as well
as for the reproduction of music
from tape, radio, and records? The
question puzzled many early re-
searchers in architectural acoustics,
particularly during the *30s and *40s,
before the problem was investigated
with the aid of wave acoustics in
place of geometric acoustics. Should
this ratio be 1:2:3, in similarity to
the harmonic, integrally multiple,
relationship of the fundamental and
overtones of so many musical in-
struments? Should it conform to the
famous Greek ‘“golden rule” of di-
mensions involving the square root
of five? Or should it agree with some
other significant mathematical form-
ula?

Below are six of the formerly most
prominent dimensional ratios to-
gether with their identifying de-
scription:

Rartio DESCRIPTION
1:2:3 Harmonic
1.6:3:4 V. 0. Knudsen
3:5:8 European
1:1.6:25 J. E. Volkmann
2:3:5 P. E. Sabine
(/5 —1):2:(1/5 + 1)

= 1.236:2:3.236 Golden Rule

Normalizing these ratio to six ar-
bitrary volume units, we obtain:

NORMALIZED
RaTtio RaTtio
1:2:3 1:2:3
1.6:3:4 1.08:2.03:2.71
3:5:8 1.1:1.84:2.95
1:1.6:2.5 1.14:1.82:2.85
2:3:5 1.17:1.75:2.92
1.236:2:3.236 1.12:1.82:2.94

It is seen that these ratios, calcu-
lated for equal volume, are not so
widely different as they might ap-
pear at first glance. For this reason
also, rooms built according to one or
another of these ratios are generally
not significantly different in their
hearing conditions to permit saying
that one is much better than another.

As more researchers became ac-
tive in this field and the problem
was investigated by a more advanced
physical and mathematical method-
ology, it was learned that there was
really no optimal ratio of room di-
mensions, only a range of acceptable
ratios; and that a low-frequency
limit of acceptability was more a
matter of room volume than dimen-
sional ratio.

Figure 1 shows the ratio ranges
graphically.

To permit the previously noted
ratios to be readily compared with
the acceptable ratio range on Fig. 1,
they have been rewritten for equal
ceiling height of unity:

RaTIO FOR EQUAL

Rario CEILING HEIGHT
1:2:3 1:2:3

1:6:3:4 1:1.88:2.5
3:5:8 1:1.67:2.67
1:1.6:25 1:1.6:25

2:3:5 1:1.5:25
1.236:2.3:3.236 1:1.62:2.62

The only one of the above ratios
which actually falls within Bolt’s
area of acceptable ratios is 2:3:5, al-
though Volkmann’s ratio 1:1.6:2.5
comes close to it, as does the Golden
Rule ratio. The harmonic ratio 1:2:3
is particularly distant from the ac-
ceptable area region, since it makes
for a coincident reinforcement of the
normal modes in such a room, which
leads to emphasis of a series of
notes. However, if one as much as
enters an empty rectangular enclo-
sure, or places a chair in it, one
changes the ratio of room dimen-
sions from an acoustic point of view.
This is even truer the more furniture
is installed in a room, or the more
people are congregating therein.
Hence, it becomes impractical to de-
sign a room to have an optimal ratio

(Continued on page 87)
Fig. 1-Ratio ranges of height, width, and

length of a room popularly thought to be
“optimum” for best music reproduction.
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Show

A Statement by
John Koss,
President,
Institute of
High Fidelity
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young, rapidly maturing industry. As an organization, it repre-
sents the efforts of thousands of people dedicated to bringing
the finest possible sound-reproducing components into the home.
The component high fidelity industry has just passed its second
decade of continuous growth. While the first cylinder recordings of
the late 1800’s planted the seed for our industry, it is still impossible
to pinpoint our future.

THE Institute of High Fidelity as an association represents a

In 1953 Lowell Thomas presented his first CINERAMA spectacular in
New York City. Audiences were astonished at the sound reproduction
of people screaming while plummeting down a rollercoaster track . . .
it was so realistic that it seemed as though the sounds were emanating
from the audience’s area, from any location.

Audio electronics engineers took this hint from Mr. Thomas and,
shortly after, introduced stereophonic sound reproduction on recorded
tape and on disc. This, too, was a magnificent accomplishment for
our industry, and held the spotlight until only a few years ago, when
transistors and other solid-state designs were unveiled.

What lies ahead? . . . electrostatic wall panels transforming an
entire wall into a living stereophanic speaker system . . . micro-circuits
which could transform a component amplifier, tuner, or receiver into
an even higher-quality instrument the size of a cigarette box . . . the
range of possibilities is limitless and offers a fascinating challenge to
the imagination.

During the early growth years of our industry, the Institute of High
Fidelity was born to serve as a catalyst between the highly technical
engineer and the consumer, who thought that a component high fidel-
ity system in his living room would have to resemble the cockpit of
a B-52.

For the component manufacturer, the Institute was to serve as a
melting pot for ideas, as well as an agency to create standards for
new equipment, conceive methads of measurement for components,
and to establish guideposts for consumer selection. To these ends,
the IHF has undertaken many programs for the benefit of the con-
sumer and the industry. Today’s components are housed in attractive
enclosures of walnut, teak, and mahogany, for example. The Institute
has developed decorating hints in the form of room settings to assist
the homemaker in placing component equipment attractively in her
home, and to help the hobbyist with built-in ideas for home enter-
tainment systems. The IHF has also devised important equipment
standards which include meaningful tests for published equipment
specifications. This work, which is only one continuous function of the
Institute, is done o assist the consumer in making comparisons and
decisions.

Other programs undertaken annually by the Institute of High
Fidelity include regicnal shows for the consumer, such as the New
York Component High Fidelity Show at the Statler Hilton Hotel.
There will also be a San Francisco Show at the Civic Auditorium,
which will run from October 31 through November 3. Each show will
be highlighted by a series of seminars moderated by audio experts
and pioneers from some of the nation’s top component manufacturers.
Seminars at each show are designed for both the audiophile and the
novice, and will provide a complete education on all forms of sound
reproduction.

As in the past, our continuing efforts will aim to perpetuate the
standards of excellence that have established the component high
fidelity industry’s image of quality. It is these standards of quality,
service, and pride that set our industry apar: and make it unique in
the world, where the lignht of craftsmanship grows ever dimmer.
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The
Sound

of 69

AUDIO’s preview
guide to stereo hi-fi com-
ponent equipment and
systems to be featured
at the New York High
Fidelity Music Show

Sherwood S-8800a
Receiver

AUDIO « OCTOBER 1968

Well over fifty manufacturers of
stereo hi-fi components will display
their equipment at the New York
High Fidelity Music Show, Septem-
ber 19 through 22. This includes ten
exhibitors who were not present at
last vear’s show, some of whom are
newcomers to the U.S. hi-fi scene.
Absent, however, are nine exhibitors
who participated in last year’s show,
leaving an actual gain of one exhibi-
tor (see list of exhibitors at conclu-
sion of article).

Shown here are the hi-fi compo-
nents and systems expected to be
the “hot” ones for the '68-’69 season,
based on manufacturers’ reports.

Receivers, et al

As regular readers of Aupio al-
ready know, receivers—combination
tuners (FM stereo or FM stereo/
AM), control preamplifiers, and
power amplifiers—have usurped the
major role once played by separate
components. This does not mean
that separate tuners, preamplifiers,
and basic power amplifiers are passe.
It simply indicates that more and
more people are buying all-in-one
units to either save space, to make
it easier to integrate the electronics
into a room’s decor, or simply to
avoid interconnecting different com-
ponents (as easy as it is to do).

Based on Aupio’s Annual Product
Directory listings (see August 1968
issue), however, the number of re-
ceiver models available this year
compared to 1967 actually dipped
about 5 per cent, while the number
of separate components models
showed a distinct rise (as high as
10 per cent). In this basic mix, we
also note that some companies have
mated amplifiers with speaker sys-
tems. And, of course, compact music
systems, where al/l components, in-
cluding a record changer and two
speaker systems, continue to com-
mand a growing share of the market.

Solid-state devices are firmly
entrenched in present-day circuit-
ry, naturally, though vacuum-tube
diehards can still purchase a few
good performers that are not tran-
sistorized. Field-effect transistors in
tuner front ends are rather common-
place this year, as are integrated cir-
cuits. Both devices can improve per-

formance, given proper circuit de-
sign.

Unlike the auto industry, hi-fi
component manufacturers do not al-
ways discard the previous year’s
models in order to present “brand
new”’ ones. Thus, many models in-
troduced last year will continue to
carry the company’s banner into
1969. For example, AR will exhibit
its clean-lined 60 watts rms/channel
integrated amplifier ($225); Altec
will display the $399.50 Model 711B
FM stereo receiver (50 watts THF/
channel, 1.9 uV FM sensitivity);
C-M Labs. will show the 100 watts
rms/channel Model 911 power am-
plifier ($477); Dynaco has the PAT-
4 solid-state preamplifier (wired,
$129.95, kit $79.95); Koss-Acous-
tech its VIII FM stereo tuner ($349
wired, $249 kit) ; Marantz will titil-
late attendees again with its $695
Model Eighteen FM-stereo re-
ceiver’s built-in ’scope; and so on.

Some of the above-named manu-
facturers will introduce other hi-fi
products for the first time, however.
Rumors indicate that C-M will
debut a tuner with a built-in ’scope,
as well as an electronic crossover;
AR is expected to introduce a new
speaker system; Koss-Acoustech an
AM/FM stereo receiver kit with
digital read-out for broadcast station
and go/no-go tuning (used instead
of a meter); and Marantz will unveil
speaker systems for the first time.

New receivers will be plentiful.
Bogen will show off its 75-watt, 1.5-
uV FM sensitivity, AM/FM stereo
receiver ($279.95), which has an
FET front end and ICs. Electro-
Voice will display two new low-
silhouette receivers, Models E-V
1181 (FM stereo) and E-V 1182
(AM/FM stereo). Identical except
for the additional AM broadcast
band on the E-V 1182, they feature
20-watts IHF /channel power output,
2.5 uV FM sensitivity, and FETs
and ICs. The FM receiver is priced
at $176; $23 more for the AM/FM
stereo model. Fisher plans to intro-
duce its Model 250-T AM/FM
stereo receiver ($299.95) to the pub-
lic, among many other components,
compact music systems, and con-
soles. The 250-T offers 100 watts of
music power (IHF), with an IHF
FM sensitivity of 2 uV. It features
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Tune-0O-Matic® cireuits, per-
mitting pushbutton selection
of any of five FM stations, as
well as conventional station
selection with a tuning knob.
Circuit design includes an
FET FM front end and inte-
grated circuits. Among a raft
of other components expected
to be shown is Fisher’s Model
TX-1000

120-watt  music
power control amplifier
($329.95) and its Model

TFM-1000, 1.8—,uV—sensitivity
FM stereo tuner ($429.95).
Harman-Kardon will feature
its 70-watt/channel ‘“Noc-
turne 5207 FM stereo re-
ceiver, at $315.00. JBL will be
showing its $435.00 SA650
60-watt rms/channel control
amplifier. Among its unusual
features are a three-position
phono switch for best signal-
to-noise ratio selection, and
an Aural Null stereo balanc-
ing circuit. Kenwood intends
to introduce matching pairs of
components: Model KT-7000
AM/FM stereo tuner, with a
3-FET front end, ICs and
crystal filters, providing 1.5
,uV sensitivity, and the KA-
6000 stereo contro! amplifier
with 170-watts music power,
blue light indicators for mode
identification, and step-type
tone controls. $249.95 each,
including  walnut cabinet.
Pioneer will feature its SX-
1500T, 170-watts music pow-
er, AM/FM stereo receiver.
Features include one FET in
the front end, four ICs, and a
walnut cover. Priced at $360.
The company will also unveil
a 210-watt power amplifier.
Model SM-100, which has a
damping-factor control from
1.5 to 100. Priced at $375.
Among H. H. Scoit’s very
broad line of components,
music systems, and consoles,
the Model 341 FM stereo re-
ceiver, at $249.95, is expected
to have wide appeal. The re-
ceiver features 50-watts music
power, 2.5~IuV FM sensitivity
(IHF) and an FET front end.
Highlight of Sansui’s exhibit
will be its Model 5000, a 160-
watt music power, 1.8—,uV M
sensitivity, AM/FM stereo
receiver. Priced at $449.95, it
has an FET front end and
four IC devices. The model’s
dial face has a “black-out” de-
sign, with only the broadcast

dial, signal and tuning meters
lighting up in this mode,
and only identification lamps
lighting in color when other
functions are selected. Sher-
wood will introduce a 160-
watt, 1.8—,uV sensitivity, FM
stereo receiver, Model

S-8800a. It features six push-
button controls on a new front
panel. $399.50, less case. Sony
Corp. of America’s leading
star will doubtlessly be its
first receiver, the Model STR-
6060FW, 110 watt (music
power), FM stereo/AM com-
ponent. Featuring three FET's
in its front end, piezo-electric
filters in the i.f. strip, and an
IHF FM sensitivity of 1.8
IuV. the receiver is priced at
$399.50. A flipdown front
panel section hides most of
the controls. Sonv’s separate
tuner, integrated amplifiers,
three-channel electronic cross-
over, preamplifier, and other
products will be on display,
too, of course.

Two newcomers to the N. Y.
Hi-Fi Show are JVC America
(Nivico) and Grommes. The
Nivico Model 5003, a 140-watt
(total) AM/FM stereo re-
ceiver priced at $339.95, fea-
tures a “Sound Iiffect Ampli-
fier” that consists of five slider
controls to shape the fre-
quency response. Grommes,
an old component stalwart
who has been absent in the
audio salon marketplace for
many years, returns at the
show with a line that includes
AM-FM stereo receiver
model 503, a 35-watt THF/
channel component.

Two prominent tape re-
corder manufacturers will ex-
hibit amplifiers, too: Crown
International, a 150-watt rms/
channel basic power ampli-
fier, the Model DC300 at $575;
TEAC, a $299.50 40-watt
IHF/channel integrated am-
plifier.

Do-it-yourselfers will not
fare too poorly at the show,
either. In addition to Dynaco
and Koss-Acoustech. EICO
and H. H. Scolt offer hi-fi
kits. EICO will introduce two
new additions to its “Cortina”
line: Model 3150, a 150-watt
stereo integrated amplifier kit
at $149.95 ($225 fully wired);
model 3770 AM/FM stereo,
70-watt receiver kit at $189.95
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($279.95 fully wired). H. H.
Scott will reveal its new LR-
88, a 100-watt AM/FM stereo
receiver kit at $334.95. The
LR-88 incorporates an FET
front end and an integrated-
circuit i.f. section.

And there’s even a bevy of
electronic crossover units now
available, including Sony,
Sansui, and Kenwood, with
C-M Labs. expected to join
them shortly. So there’s a
wider choice among “elec-
tronic” components than ever
before, it seems.

Record-Playing
Components

The automatic turntable
(changer) vs. manual turn-
table battle that once raged
here has lost its intensity.
Automatics have won hands
down if you count the num-
ber of sales; manuals are still
bought by audio perfection-
ists; some people own both
types. There is no dearth of
either tvpe. For example,
there are six companies at the
N. Y. Hi-Fi Show that offer
automatic turntables, most of
whom have a variety of dif-
ferent models. And there are
nine manufacturers who will
display manual turntables.
British Industries’ line of
Garrard automatic turntables
is topped by the $129.50 S1.95
member of the company’s
Synchro-Lab Series. Intro-
duced last vear, it uses a com-
bination svnchronous-induc-
tion motor, said to provide
fast start and high driving
torque, whtle locking into the
60-Hz current for constant
speed. It features manual cue-
ing, built-in  stylus gauge,
anti-skating  control, and
snap-in cartridge clip. New
for '69 is a three-way dust
cover that can be raised at an
angle and ‘‘locked,” slid off
the base from the front of the
player, or lifted up and re-
moved completely. The sty-
rene cover, designed to fit two
new Garrard bases, are priced
at $5.95 for model D-2 (for
SL95 and SL75 turntable
models) and $4.95 for Model

D-1(for other Garrard models).

BSR  McDonald’s show
highlight will be its Model
600/ XM44E combination au-
tomatic turntable/Shure cart-
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ridge / “power” base / cover,
priced at $131.00 for the pre-
assembled package. The turn-
table has a cueing control and
an anti-skating control. Ben-
jamin’s Miracord automatic
turntable line includes the
new Model 620 turntable,
priced at $89.50, the lowest in
the company’s line. The 620
contains a four-pole induction
motor (its Model 50H, at
$149.50, employs a Papst hy-
steresis-synchronous motor),
and features a cueing control
and an anti-skating control.
United Audio’s new Dual
1212, at $74.50, will be intro-
duced to the public for the
first time at the show. The
new model features a variable
pitch control that allows its
three speeds (3314, 45 and 78
rpm) to be varied over a six
per cent range, as well as a
silicon-damped cueing control
and an anti-skating control.
Elpa Marketing’s Perpetuum-
Ebner Model PE-2020 will be
one of the exhibitor’s main at-
tractions. The $129.95 auto-
matic turntable incorporates
a 15-deg. vertical tracking
angle adjustment, as well as
cueing and anti-skating con-
trols. Seeburg will be display-
ing its LP storage/plaving
system (plays both sides of 50
LP records automatically),
with prices starting at $695
for component units.

Most of the manual turn-
tables to be presented to the
public at the N. Y. Hi-Fi
Show were in evidence at last
year’s show. Many have in-
tegrated tone arms, though
there are some that allow for
mounting of a tone arm of
your choice. AR’s two-speed
turntable / tone arm / base /
cover Model XA, at $78.00,
features a 24-pole, tiny svn-
chronous  motor. Bogen’s
four-pole-motor B62 ($37.95)
also has an integral arm, and
features variable speeds from
29 to 86 rpm. Empire’s line
of hysteresis-motor turntables
includes manuals ($114.00
and up) with integrated arms
as well as without tone arms.
The companv has a separate
tone arm available for $75.00.
Koss-Rek-O-Kut will show its
B-12GH three-speed turn-
table with tonearm ($159.95).
Marantz’ SL'T-12U straight-
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Bose 901

Elite “Maxim”

EMI Model 55

JVC Nivico 5303

JansZen Z-960

Jensen TF-15

4

Wharfedale W60D

Sony SS-3100

Tannoy “GRF Windsor”
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line  tracking,  hysteresis-
motor turntable features zero
tracking error since it travels
in a straight line across the
disc. ($295.00.) Pioneer's
manual turntable. Model PL-
41F, at $199.95, has an inte-
grated fone arm and a hys-
teresis motor. Sonv Corp. of
America’s Model TTS-3000
manual turntable boasts a
servo-controlled motor to
achieve precise motor speed.
Additionally, the turntable
incorporates a +=5%, variable
speed adjustment plus a built-
in strobe. Thhe two-speed turn-
table is said to attain operat-
mmg speed in less than one
second (about one-hall a revo-
lution), which enhances cue-
ing efforts. (£149.50.) A 12-in.
tonearm  with a  silicon-
damped, built-in cueing de-
vice, and an anti-skating
compensator. is available. too
($85.00.) TEAC, better known
for its line of tape recorders,
enters a manual turntable
with a tone arm and a mov-
ing-coil cartridge this year.
The two-speed (said to be
electronically controlled) unit
is priced at $239.50. Thorens
(Elpa Marketing Industries)
will spotlight its TDI150ARB
manual turntable/integrated
tonearm unit (§99.75), as well
as its other Thorens turn-
tabhles The belt-driven TD150-
AB has a double motor on a
single shaft, and features «
unified turntable / tonearm
suspension system. Thorens
and Ortofon tonearms will al-
so be displayed.

Though some “solid-state”
cartridges and other piezo-
tvpe cartridges create a stir
from time to time. none has
quite made it big in the com-
ponent hi-fi field. At the N. Y.
Hi-Fi Show, for example, it’s
a magnetic cartridge world,
the only exception being Ken-
wood’s photo-electric  cart-
ridge at $120.00.

A number of new cartridges
will be introduced at the
show, while some made their
initial appearance earlier.
Benjamin Sound will reveal
their new FElac line of car-
tridges. The top-of-the-line
Model STS-44411. at $69.50,
is equipped with an elliptical
stvlus. Stereo separation is
26 dB at 1000 Hz, 17 dI3 at

10 kHz:; and it tracks at %}
gram to 1.5 grams. The same
model is available with a 0.5
mil stvlus. Other models in
the line include 0.7-mil styli.
Empire will be playing its
Model 999VE cartridge, also
equipped with an elliptical
stvlus. Stereo separation is
said to be 30 dB at 1000 Hz
and better than 20 dB at 10
kHz. Tracking force is Y5 to
1Y, grams. Elpa's Ortojon
stereo cartridge, Model SL-
15T, a moving-coil design (the
cartridges previously men-
tioned are moving-magnet de-
signs), claims 20 dB to 30 dB
separation. It uses an exter-
nal stereo in-line transformer.

IMFEF Products will demon-
strate its new imported car-
tridge, the Super 800E. The
$60.00 cartridge tracks at 0.8
grams and its frequency re-
sponse is said to be within 1
to 2 dB up to 19 kHz. Also
to be shown is the Audio &
Design tone arm, which, at
$120.00, employs mercury
contacts. Pickering’s new XV-
15 Series of magnetic car-
tridges 1s topped by its new
XV-15/750FE model, designed
for use with top-quality turn-
tables, automatic or manual.
Equipped with an elliptical
stvlus, the model tracks at 14
to 1 gram. A DUSTAMATICTM
brush, set off-center, automat-
ically cleans record grooves
while playing a record. Priced
at $60.00. There are five other
XV-15 models in the series,
each with progressively higher
tracking force requirements
and lower prices (down to
$29.95). The “750” number in
Pickering’s new model num-
ber relates to the company’s
“Dynamic Coupling Factor”
index of stylus performance
as related to plavback equip-
ment; the higher the number,
the lighter the tracking-force.
Shure's “hottest” cartridge is
expected to be its new Model
MILE ($19.95), said to be sec-
ond for tracking ability onlv
to its V-15 Tvpe Il cartridge
in the company’s line. The el-
liptical-stylus-equipped mag-
netic cartridge features 3%, to
11,-gram {racking, channel
separation over 25 dB at 1000
Hz. Shure’s other models. in-
cluding the $67.50 V-15 Type
IT and the $39.50 M75E, will
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Our A.P. Van Meter designed the PRO-120 so well,
he had to go through
the indignity of being double checked.

Who ever heard of
double checking the
head project engineer,
just because his design
seemed too good to be true? Yet,
that’s exactly what happened
when A.P. first submitted the
specifications on his new Studio
Pro-120 FM Stereo Receiver,

“A.P.,”" management said, “‘we
believe you, but why should anyone
else? These specs are simply too good
to be true in a receiver that sells

for $379.501"

And that's when they got the idea for
the double check.

They called Nation-Wide Consumer
Testing (a division of no less august body
than the U.S. Testing Labs) for an
impartial analysis of A.P.'s work.

bright idea, “Why not ask them to
certify that the Pro-120 will meet or
exceed its published specifications?”

The men from U.S. Testing agreed,
but on one condition. They wouldn’t
test a Pro-120 at their lab. (After
all, anyone who cares can "‘tune-up"’
a unit just as you would a car.)
Instead, they would come to University
in Oklahoma City and pull units at
random right off the production lines.

And that's how the University Studio
Pro-120 came to be the world’s first
and only certified receiver. Just
because it seemed too good to be true.

What about A.P.?

Well, getting his baby certified made

-
v believers out of lots of people. Including
the boss. So, instead of a double check,

= A.P. now has the dignity of a doubled check.

UNIVERSITY SOUND

A DIVISION OF LTV LING ALTEC.INC.

9500 West Reno « Oklahoma City, Oklahoma 73126

Then somebody in sales got another

Graduate to University
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Benjamin 1020
FM Stereo Music System

arman-Kardon SC2350 AM/FM-Stereo System

with omni-directional Speakers

Clark 300 Stereo Headset

Fisher 125 40-watt
AM/FM-Stereo/Phano Center

“Scottie’ AM/FM Stereo Music System

&

Superex “ST-PRO' Headphones

EDITall Tape Editing & Splicing System

Toujay “Sound-X-Pander” Cabinet

also be performing. The
Shure/SMFE separate tone
arm, at $106.50, which in-
cludes viscous damping, cue-
ing. and anti-skate adjustment
provisions, will doubtlessly be
shown, too. The Stanton “Cali-
bration Standard Series.”
headed by the Model 681EE
with elliptical stvlus ($60.00)
will he actively displayed.
IKach cartridge in the series
incorporiates a record-clean-
ing brush which is hinged on
an  off-center pivot. The
681ELL has a tracking force
recommendation of 3 to 11,
grams, and features a nomi-
nal channel separation of 35
dB. A line of moderately
priced ($25 to $35) cartridges,
Stanton’s “Broadcast Stand-
ard Series,” will also be ex-
hibited. These do not include
a record-cleaning brush.

In all, there will be some 35
phono cartridges featured at
the show.

Tape Recorders

Though there will be a few
eight-track tape machines
here and there at the show,
the main tape recorder attrac-
tions will be open-reel tape
recorders and cassette tape
recorders: more of the former
than the latter.

Crown 1is stressing the SX-
700 series of solid-state re-
corders which accept 1014-in.
reels on a 3-head modular-
type transport with magnetic
differential braking, hyvstere-
sis-svne  drive motor, and
separate spooling motors.
These models feature 5-inch
lighted VU meters, and are
professional in every respect.
Priced from $895, these re-
corders are available in sev-
eral configurations for every
application.

Harman-Kardon will show
its new CAD-1—a stereo cas-
sette recorder with many of
the features usually found on
reel-to-reel machines. The
claimed frequency range of
+2 dB from 50 to 12,000 Hz is
at least half an octave better
at both ends than the ordi-
nary cassette recorder. Ac-
cording to specs, distortion
is low, and wow and flutter is
comparable to that of conven-
tional machines. Plavs and re-
cords both mono and stereo.
Price, $179.50.

KLH is expected to intro-
duce its first tape deck, an
open-reel unit with an audio-
noise-reduction syvstem. Price.
about $600.00.

The new Royal Deluxe
Model 10,000 by Uher is fea-
tured by Martel Electronics.
This is the first vertical re-
corder from Uher. and it in-
cludes a wide range of high-
quality  specifications  and
operational advantages, such
as four speeds, built-in Dia-
Pilot for sound/slide syn
chronization, interchangeable
two- and four-track head as-
semblies, and an independent
10-W/channel hi-fi amplifier.
Also shown will be the Uher
4400—a stereo model of the
famous 4000L and its prede-
cessor, the 4000 Report-S.
This portable machine fills a
definite need in the stereo
field.

Panasonic will exhibit a
long line of recorders—20 in
all, of which seven are being
shown for the first time.
These models include both
a.c. and batterv-operated ma-
chines, some combined with
an AM/FM-stereo radio re-
ceiver. The RS-280S, for ex-
ample. is a four-track stereo
cassette recorder combined
with the receiver, and sells for
$269.95. Several models fea-
ture continuous automatic re-
verse. Model RS-10008S is one
of these. in a 3-motor, four-
head configuration adaptable
to push-button remote con-
trol. This model is priced at
$699.95.

Sonv’'s wide range of tape
recorders will be displayed by
Superscope. and will include
the new TC-666I3 Auto-Re-
verse Deck which incorpo-
rates a noise-reduction sys-
tem. This model is priced at
less than $575.00. The noise-
reduction system is said to
reduce noise in playback hy
6 dB without alfecting fre-
quency response. Also new
this vear is the Mode! 124CS.
a cassetie recorder system
which includes two matching
speaker systems. The unit has
a claimed {requency response
of 50 to 10,000 Hz, and 1s
priced at less than $199.50,

Revox 1s showing their new
model 77A which combines
most of the features of the
older 736 in a newly designed

(Continued on page 90)

Check No. 33 on Reader Service Card —>»



Willi Studer thought you'd like
a professional standard, low noise
- low distortion 30-20 kHz at 3%1.p.s. and
a dynamic range of over 60db

plus beautiful styling and
breathtaking finish

REVOX CORP
| 212 Mineola Ave.
Roslyn Heights, N. Y. 11577
Telephone: (516) 484-4650.

KeepsReco rding intothe Future  'n Canada contact TRI-TEL Associates Ltd. Please send full details of the Studer-Revox 77.
For technical details please turn to Cover 3




How to Build an

SCA
“Background

Music”
Adapter

LEONARD FELDMAN

A DETAILED DESCRIPTION of how
SCA background music broadcasts
are hidden on public FM broadcasts
was published last month in Aupio
Magazine. The article concluded
with a brief study of a new method
of demodulation (gate FM detec-
tor) suggested by noted inventor,
Mr. Murray G. Crosby. Here are
plans for building a complete SCA
adapter (using the gate FM detec-
tor) so that, with an FM set, you
can decode otherwise silent SCA
broadcasts and, as a result, listen
to background music at will.

The SCA or background music
adapter developed here was built on
a circuit board measuring only 5%
in. by 2 in. A full-size exact layout
of the printed-circuit board is shown
in Fig. 1. It can be used to prepare
a circuit board of your own, if you
are so inclined. If you’d like to build
your own “background music adap-
ter” but would rather not get in-
volved with the layout, drilling, and

34

PARTS LIST

Symbol Description Symbol Description
€-1,C-5, C-18 Capacitor, Ceramic Disc; .001 uF, 1097 200V R1, R18, R26 Resistor, 100K, 14 W, 10%
€-2,C-4 Capacitor, Ceramic Disc; .002 ..F, 1097 200V R2, R3, R6,
C-3 Capacitor, Ceramic Disc; 470 pF, 1093, 200V R9, R11, R14 Resistor, 4.7K, 12 W 10%
C-6,C-9 Capacitor, Ceramic Disc; .02 uF, 109, 50V R4 Potentiometer, (Printed Circuit
C-7 Capacitor, Ceramic Disc; 47 pF, 109, 200V “Trim” Type), 100K, 20%
¢-8, €-10, C-11, C-12, C-13, C-14, C-15, C-16, C-17, C-19, C-20, (see text)
€-22,C-24  Capacitor, Mylar, 0.1 uF, 209, 50V (miniature) ~ RS Resistor, 2.2K, Y4 W, 10%
c-21 Capacitor, Ceramic Disc; .005 uF, 209, 200V R7, R13 Resistor, 100 ohm, 12 W, 10%
C-23 Capacitor, Ceramic Disc; .0068 xF, 1093, 50V R8, R16 Resistor, 1K, %W, 10%
D-1 Diode, IN60 or Equal. RIORIZRIS,
L1, L2 Inductance, ~ 2.8 MH; J. W. Miller #9059 R19, R22  Resistor, 10K, Y2 W, 10%%
(See Text) R17 Resistor, 150 ohm, %W, 10%;
L3 Inductance, ~ 6:0 MH; J. W. Miller #3060 R20 Resistor, 470 ohm, %W, 10%
(See Text) R21 Resistor, 3.3K, 1AW, 10%
01, Q2 Transistor, FET (N-Planar); Motorola MPF-102  RZ3 Resistor, 47K, 10%, V2 W (see text)
or Equal R24 Resistor, 220K, 12 W, 109
03,04, 05 Transistor, Type 2N3414 or Equal R25 Resistor, 22K, %W, 10%;
IC-1,1C-2  Integrated Circuit, RCA #CA-3028A

(or CA-3028B)

etching of your own board, a limited
number of pre-drilled, etched boards,
ready for parts insertion are avail-
able at a cost of $10.00 each from
SCA Services, P.O. Box 209, Great
Neck, N. Y. 11023. All other parts
are readily available from local or
mail-order electronic parts dealers.

A complete schematic is shown in
Fig. 2, together with a full parts list.
Figure 3 is a complete pictorial dia-
gram of how the parts are installed
in the circuit board. This pictorial is
presented looking from the COPPER
SIDE OF THE BOARD-or, as if you
were looking through a transparent
board from the copper side and
could see all the components mount-
ed from above.

Construction Hints

If you are preparing your own cir-
cuit board, drill all holes with an
040 in. (#60) drill first. Then, en-
large the holes which are intended

for the coil terminals of L,, L,, and
L, with a #55 drill. Also enlarge the
holes intended to accept the shield-
ed-can tab of these coils to about
11, in. in diameter. The four corner
holes may be enlarged to suit the
mounting method you plan to em-
ploy, as they are strictly for that
purpose. We drilled ours out to .156
in. (#23 drill) to clear a 6-32 ma-
chine screw and mounted the finish-
ed board on a metal chassis together
with a simple 12-volt power supply,
a schematic of which is shown in
Fig. 5. Most readers will have 12
volts available from some existing
piece of equipment, however; the en-
tire circuit draws only about 10-15
milliamperes.

In inserting the parts, pay partic-
ular attention to the basing of the
FETs as well as @, @,, and @Q;.
Their basing diagrams, again viewed
from wunderneath the transistor or
FET, are given in Fig. 6, together
with the basing arrangement of the

Fig. 1—Exact layout of
copper side of requir-
ed circuit for building
the background-music
adapter described. See
text for hole sizes.
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SCA DECODER MODULE

< (2 c4
INPUT L1 T T L2
° o damd |

B + (12 VDC)

NOTES: 1. VALUES QF L1, €2, C3, C4, & L2
2. REQUIRED INPUT: 50 mV @
3. AUDIO RECOVERY: 0.5 V RMS @

4. MUTE THRESHOLD: 30 mV @

ARE FOR 67 kHz SUB-CARRIERS

67 kHz

= 3 kHz DEVIATION

C24 R25
RN A~
OUTPUT?

C3F

67 kHz

Fig. 2—Schematic and parts list for SCA decader module. Circled letters refer to waveform patterns (see next page).

RCA CA-3028A Integrated Circuit.
Use a very small-tipped soldering
iron, especially in soldering the
FETs, transistors and 1Cs. Com-
plete soldering each lead as quickly
as possible to avoid damage to the
components or the copper pattern on
the circuit board. Do not push the
1Cs all the way down to the board.
The eight leads should be inserted
in appropriate holes with most of
the lead length remaining above the
board, so don’t cut the leads down
in length.

Obtain the smallest Mylar® ca-
pacitors you can get for the 0.1-uF
units required. There are 13 needed,
and they must be small to fit on the
hoard. If you cannot obtain minia-
ture Mylars, purchase 100-volt paper
units, but they will have to be
mounted on the board in a “standing
up”’ position because of their greater
size,

Connection points are shown in
Fig. 3 and consist of supply voltage

(+and —12V, d.c.), and input, out-
put, and common grounds for each.
Specific “ground points” for supply,
input, and output are not called out
on the circuit board for good reason:
the entire border of copper is
“ground” and the shields of input
and output cable as well as the nega-
tive of the supply may be returned
to this copper border wherever it is
most convenient. Do not, however,
depenc on hardware mounting to es-
tablish a good ground between the
circuit board and the metal chassis
(if you use one).

Connection to FM Sets

Nearly all FM tuners or FM re-
ceivers utilize either a ratio detector
or a discriminator as a detection
scheme. Some sets, built in the late
1950s and early 1960s are equipped
with a “multiplex jack” (originally
intended to accept an adapter for
stereo) . If you own such a set, you’re

practically in business. All you need
do is connect, by means of a short
pin-to-pin cable, from this “multi-
plex” jack on your tuner or receiver
to the input of the SCA Decoder and
from the output of the decoder
(again, using a shielded cable) to an
unused input of your amplifier.

Those of you who have sets not
equipped with a discrete multiplex
jack need only refer to Fig. 7 (A or
B) to determine where to get at the
composite detector output signal
suitable for application to the SCA
decoder. Use a short length of
shielded cable, the shield of which
can serve to make a common ground
between your tuner or receiver and
the SCA Decoder.

Alignment

Start with the tuning core of L,
protruding from the coil about 14 ;th
inch, and the cores of L, and L,, out
about V4 inch. If you have made no

Fig. 3 — Pictorial dia

gram showing parts in-

stalled on the PC
board.
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The Sony Side of the Street

it's any place they're showing the new 6060 receiver

The Sony 6060 receiver is the brightest thing
that's happened to stereo hi-fi in a long while. A
superb performer on FM stereo; FM and AM
broadcasts; records and tapes. It will brighten up

the music in your life.

Here's what Sony built: Amplifier — 110 watts IHF
power into 8 ohms. Distortion less than 0.2% at
rated output. The tuner—sensitivity 1.8uV; selec-
tivity, 80 dB; capture ratio, 1.5 dB; spurious signal

rejection, 90 dB. Abundant control facilities: auto-

ALABAMA BIRMINGHAM . Likis Stereo Center, 2018 |1th
Ave. Seo.

ARIZONA PHOENIX. Bruce's World of Sound Inc., 2711
E Indian Schoo! Rd

CALIFORNIA ANAHEIM Henry Radio, 931 N. Luclid
Stereo Mart, 979 S Anaheim Blvd AZUSA Rancho
Sound, 18532 E. Alosta Ave. CANOGA PARK Wallichs
Music City, 6600 Topanga Cyn LAKEWOOD . Wallichs
Music City, 5255 Lakewood Blvd. LONG BEACH
Humphrey's Music Co., 135 E. Third St. Wallichs Music
City, 1501 N. Vine St. Winstead Cameras, 5015 E
Second LOS ANGELES ~ Bel-Air Camera & Hi Fi, 927
Westwood Blvd Crenshaw Hi Fi, 4051 Mariton Ave
Henry Radio, 11240 W. Olympic Blvd. Henry's Camera,
516 W. 8th St. Jonas Miller Stores, 3025 Crenshaw
Magnetic Recorders, 7120 Melrose Ave Schireson Bros.
344 So. Broadway Winstead Cameras, 724 So Broad
way PALM SPRINGS. Palm Springs Music, 360 W Palm
Canyon Dr.Pat Barbara Music, 121 So. Palm Canyon Dr
PALO ALTO: Yamaha Peninsula, 3731 Ef Camino Real
PASADENA High Fidelity House, 563 S. Fair Oaks Ave
Stereo Mart, 3205 Foothill Bivd. REDONDO BEACH
Bay Elect., 2315 Artesia Blvd. SAN DIEGO Milo Double
“E)" 3686 El Cajon Blvd SAN FRANCISCO. Skinner
Hirsch & Kaye, 229 Kearney St Tokyo Electronics,
1766 Buchanan St. SANTA ANA Hi Fi Assoc., 2220 No
Main SANTA MONICA Bob Pilot's Stereo Ctr., 2201
Santa Monica Bivd SUN VALLEY: Electronics Division,
7562 San Fernando Rd TARZANA'Stereo Mart, 18410
Ventura Blvd TORRANCE. Griffey's Elect., 3840
Sepulveda Blvd. Wallichs Music City, 17540 Hawthorne
WEST COVINA: Wallichs Music City, 2917 E Garvey Ave.
WHITTIER: Oxbow Elect., 15914 £ Whittier Blvd

COLORADO BOULDER: Lloyds HiFi, 1134-13th St
DENVER: Empire Audio Exchange, 1100 Broadway
Lloyds HiFi, 1599 S Colorado Blvd

CONNECTICUT NEW HAVEN David Bean Smith, 262
Elm St. NORWALK: Arrow Elect., 18 Isaac St
WNESTPORT Klein's, 44-50 Main St

WASHINGTON, D.C., Glen Music & Audio, 1204 "G’
St.NW

DELAWARE WILMINGTON: High Fidelity House, 3910
Concord Pike

FLORIDA MERRITT ISLAND: Stereo Assoc. (Heiene's
Int), 545 N. Courtenay Pike MIAM! Electronic Whole-
salers, 9390 N.W 27th Ave. Hi Fi Associates, 3188
Biscayne Bivd. ORLANDO: Electronic Wholesalers,
345 Graham Ave. TAMPA Viviano Hi Fi Center, 1538 So
Dale Mabry Hwy. TITUSVILLE: Stereo Assoc. {Helene's
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Int), 4549 S Hopkins Ave

ILLINOIS CHICAGO Allied Radio, 111 N. Campbell Ave
Musiccraft, 2035 W. 95th St. Musiccraft, 48 E. Oak St.
Schwartz Bros., 8533 S. Cottage Grove HINSDALE:
Hinsdale Camera, 49 Washington

LOUISIANA BATON ROUGE Kadair's Inc., 226 W. State
MARYLAND BETHESDA:Audio Center, 4962 Fairmont Ave

MASSACHUSETTS CAMBRIDGE Audio Lab, 16 Eliot St
Minute Man Radio, 30 Boylston St., Harvard Sq
SPRINGFIELD: Consumer Audionics ot Springfield,
461 Summer Ave

MICHIGAN DEARBORN . Alamas Hi Fi Stereo, 15031
Michigan Ave., DETROIT: Pecar Electronics, 11201
Morang Dr. Stereoland, 17131 W. McNicols,

20746 Mack Ave

MINNESOTA MINNEAPOLIS: Audio King, 7010 France
Ave.. So

MISSOURI KANSAS CITY. David Beatty Hi Fi, 1616 W
43 St ST LOUIS: Hi-Fi West Inc., 8217 Delmar Blvd
NEW JERSEY CHERRY HILL: High Fidelity House,

244 W Marleton Pike NEW BRUNSWICK: Hi Fi Haven,
28 Easton Ave NORTHFIELD: Rainbow Electronics,
318 Tilton Rd. PARAMUS: Sam Goody, Garden St
Shopping Plaza Music Age Inc., 17! Rte 4. SPRING
FIELD Federated Purchaser, 155 Rt 22 TRENTON:
House of Hi-Fi, 1819 No. Olden Ave. Ext. TOTOWA:
Arrow Electronics, 255 Rt. 46. WAYNE Stereo Sound,
1459 Route 23

NEW MEXICO ALBUQUERQUE H. Cook, 308 Central
Ave. S W

NEW YORK NEW YORK CITY: Arrow Elect., 97 Chamber
Audio East, Inc., 319 E 79 St. Audio Exchange,

1305 Second Ave.; 415 Lex. Ave; 110 W. 32nd St
Electronic Workshop Sales, 26 W. 8th St. Grand Central
Radio, 124 E. 44 St. Harmony House, 197 E. 76 St
Harvey Radio, 2 W. 45 St Interiors & Sound, 1307
Second Ave Leonard Radio, Inc., 18 Warren St ;

1163 Ave. of the Americas Liberty Music Shop,

450 Madison Ave. Lyric Hi-FiCenter, 1221 Lexington Ave.
Marconi Brothers, 864 Lexington Ave Sam Goody East,
666 3rd Ave. Sam Goody West, 250 W. 49 St.

G. Schirmer Inc., 4 E. 49 St. Sonocratt Corp. (Asco
Sound), 115 W2 45 St Victor International, 13 W. 46 St
Wexler & Sporly Inc., 125-127 Lafayette St. BRONX:
Arista Camera Specialists, 2194 White Plains Rd.
BROOKLYN: Audio Exchange, 1065 Flatbush Ave.
Kitcratt (Dyna Tech Labs), 738 Washington Ave.
FARMINGDALE: Arrow Elect., 900 Broad Hollow Rd
HUNTINGTON: Sam Goody, Walt Whitman Shopping Ctr
JAMAICA: Audio Exchange, 153-21 Hillside Ave.

Check No. 37 on Reader Service Card

matic stereo reception; zero-center tuning meter;
front panel headphone jack; switches for tape
monitoring, muting, speaker selection, tape or Aux.
input, loudness — the works.

At $399.50 (suggested list) the 6060 outshines
receivers costing up to $500. Get a Sony disposi-
tion. Just direct your feet to one of the Sony hi-fi
dealers listed below. Sony Corporation of America,
47-47 Van Dam Street, Long Island City, N.Y. 11101

MINEOLA: Arrow Elect., 525 Jerich Tpke. NANUET:
Electronics 59,346 W Rt 59 ROSLYN: Audio Exchange
1040 Northern Bivd. SYRACUSE: Q-Tronics, 3461 Erie
Blvd. E. VALLEY STREAM: Sam Goody, Green Acres
Shopping Ctr. WAPPINGER FALLS: Arnee Audio Designs,
Nine Mall Rt 9. WHITE PLAINS: Audio Exchange, 239
Mamaroneck Ave WOODBURY: Harvey Radio,

60 Crossways Pk. W.

OHIO AKRON: Electronic Eng. Co., Audio Hall, 362 W
Bowery St. CINCINNATI: Hi Fi Audio Co., E McMillian at
Woodburn CLEVELAND: Winteradio, 4432 Mayfield Rd.
COLUMBUS: Anderson Hi Fi, 2244 Neil Ave. Custom
Stereo Electronics, 1391 So. Hamilton DAYTON' Hauer
Music Co., 4421 Salem Ave. KETTERING: Hauer Music
Co., 3140 Far Hills Ave. PARMA Winteradio, 5373 Ridge
Rd. SPRINGFIELD: Bradley Kincaid Music, 130 So
Fountain TOLEDO: World of Sound, 3139 W. Central Ave.
YOUNGSTOWN: Audio Arts, 4224 Market St

OKLAHOMA OKLAHOMA CITY. Sonax Co., 1200 E
Britton Rd TULSA: Sound Unlimited, 3745 So Peoria
PENNSYLVANIA ARDMORE Soundex, 45 W. Lancaster
Ave. FAIRLESS HILLS C.A. Rogers Audio Lab, 312
Oxford Valley Rd PHILADELPHIA: Danby Radio Corp.,
19 So. 21 St Sam Goody, 1125 Chestnut St
PITTSBURGH: House of Audio, Terrace Level, 218
Allegheny Ctr. Radio Parts Co., 6401 Penn. Ave,,

929 Liberty Ave Solar Elect., 2354 No. Mall POTTS-
TOWN: Amity Supply Co., 216 River Rd., So. WAYNE:
High Fidelity House, 167 W. Lancaster Ave YORK:

Sol Kessler, 126 So. George St

RHODE ISLAND WOONSOCKET: Sound Products,

230 West School St

TENNESSEE MEMPHIS Opus Two, 404 So Perkins St
TEXAS AUSTIN: Home Entertainment Ctr. 4803 Burnet
Rd. DALLAS:Gramaphone Shop, 2800 Routh DENTON:
Music City EL PASO: Ayoub & Wardy, 218 S. Stanton
HOUSTON: Audio Center, 1424 Westheimer Home
Entertainment, 5310 Kirby Dr., Nassau Bay Shopping
Ctr. Mall, 18091 Upper Bay Rd. LAREDO: Cowl's Music
Center, 1212 Hidalgo St. SAN ANTONIO: Vandergrift,
6740 San Pedro Vision Elect., 1116 F Houston St

UTAH SALT LAKE CITY House of Music, 156 So. Main
St.; 4835 Hightand Dr

VERMONT BURLINGTON: Concert Electronic, 1161
Willistone Road

WASHINGTON SEATTLE: Standard Records & Hi Fi,
1028 N.E. 65 St

WISCONSIN MADISON: Specialized Sound, 621 Gammon
Rd.; 411 State St. MILWAUKEE: Wack Sales Co.,
5722 W. North Ave.
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Fig. 4—Waveform pat-
terns  observed at

| scope points of sche-

matic in Fig. 2, with
pertinent notes.

(Filter response if
sweep frequency is
applied. In final set-
ting of L1 and L2, a
plot of response may
be made from about
40 kHz to 75 kHz
should sweep facili-
ties not be available.)

(.035 volt rms ob-
served for .050 volt
input at 67 kHz.)

(Approximately 2.5
volts rms.)

O)

(Approximately 1.5
volts rms.)

®

(Output with no au-

dio modulation

shows residual 67-

kHz integrated

pulses, approximate-

ly .05 volt peak-to-
peak.)

O

(Recovered audio
shows traces of re-
sidual 67 kHz pulse.)

errors in parts assembly, you should
encounter one or two “background
music” programs as you tune across
the FM dial. Bear in mind that a
good, outdoor antenna is an absolute
must—much more so even than for
good FM stereo reception. Inher-
ently, the signal-to-noise ratio of
SCA is at least 20 dB (often more)
poorer than regular FM. Therefore
you need all the signal you can get.
Final alignment can best be done by
listening to a background music sta-
tion (once found) and adjusting the
core of L, for loudest and cleanest
sound. L, and L, can then be
trimmed for least audible cross-talk
(main channel leaking into the sub-
channel program). The waveform
photos, corresponding to lettered
points on the schematic, will prove
helpful in the event of real trouble.
A photo of the completed printed-
circuit-board assembly is shown in
Fig. 8.

Enjoying “Commercial-Free”
Music

There are just a few more things
you should know about SCA pro-
gramming. The programs are ar-
ranged with frequent pauses between
musical selections. During these
pauses, the 67-kHz subcarrier actu-
ally disappears, “triggered on” again
by first musical note of the next
selection. About a millisecond of
sound is lost before the circuit re-
acts. During the silent period, a
muting circuit is required to avoid
hearing an enormous amount of
static and noise. In this SCA de-
coder, this muting circuit consists of
C,;, D, and transistor @, along with

its associated resistors R,,, R,;, and.

R,,, and capacitor C,,.

In the absence of a sub-carrier,
Q; is biased heavily into conduction
by the positive voltage applied to it.
This conduction gives @; the appear-
ance of a virtual “short circuit”
across the output of the gating pair
of transistors. When a 67-kHz signal
is applied to the decoder, part of the
amplified signal is applied, through
C,,, to rectifier D,, and an opposing
negative voltage is developed at the
junction of R,, and R,;. This over-
comes the fixed positive voltage and

(Continued on page 40)

110-120 V
A.C. 60 Hz

o
[=)
‘ cl c2 =
S
> 1=

T1—FILAMENT TRANSFORMER, 117V/12.6V,
STANCOR P-8130 OR EQUAL (DO NGT USE
CENTER TAP)

cl, CZ—%APAC!TOR. ELECTROLYTIC; 500 uF,
5V

RI--RESISTOR, 470 OHMS, 10%, Y2 WATT
SRI—RECTIFIER, SILICON, 500 ma, 100 PIV

Fig. 5—Suggested power supply for use
with SCA decoder described here if no
other source of +12 volts d.c. is available.

¢ SOURCE DRAIN

s o )

MPF-102

GAT

CA-3028A (or B)
(INTEGRATED CIRCUIT)

Fig. 6-Basing arrangements of FETs, tran-
sistors, and ICs used in constructing the
SCA decoder. All views are shown looking
at the leads from the bottom of the device.

-L 70 pECODER
= INPUT
4

68k

100k 1000 pFI

Fig. 7—Typical ratio-detector (A} and dis-
criminator (B) circuits with indication of
proper take-off points for feeding the SCA
decoder. This point is identical to the
take-off point used for connection of
stereo FM decoder circuitry.

Fig. 8 — Completed SCA decoder, less
power supply, viewed from the top of the
printed-circuit board.
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Everybody bulls, bluffs

and rags about

their tape recorders.

This new Ampex
will clear the air.

It seems like all tape equipment manufacturers
chatter about all sorts of features.

Onc talks automatic threading. Others boast
automatic reverse. Still more hit you with 4 heads,
sound-with-sound, dual capstan drive, automatic tape
lifters, 3-speed operation and on and on.

It makes the mind boggle.

Because the fact is that no one has all these
features on one stereo machine. Except us. Ampex.

Our new model 1461 has automatic threading,
And automatic reversc. And 4 decp-gap heads. And
sound-with-sound. And dual capstan drive. And tape
monitoring. And automatic tape lifters. And 3-speed
operation. And two omni-directional dynamic
microphones.

No brew, ¥ 4
C

speakers that nest inside the unit for portable use

and scparate up to 20 feet. A [-year overall warranty
and 3-yecar head warranty. Automatic shut-off.

Even sterco headphone output.

Just one great feature after another,

Sure, you can find some of these features on other
machincs. But not all on one machine. Except ours.
So sce an Ampex Sound Idea Dealer today. He has
the outfit that has it all.

No brag. Just fact.

AMPEX:
D

AMPEX

AMPEX CORPORATION

ONSUMER & E ATIONAL PROCUCTS OIVISION
2201 LUNT AVENUE
ELK GROVE, (LLINOIS 50007

Check No. 21 on Reader Service Card
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SCA ADAPTER

(Continued from page 38)

cuts off @;, thus creating an “open
circuit” across the output of the gate.

In the case of a weak signal, how-
ever (or, if you are tuned off-station
altogether), the noise at the output
of the detector (of vour FM set)
contains enough signal at around 67
kHz to pass through the input filter,
be amplified and heard as an an-
noving static in the output. FM
quieting of 50 dB or better will cause
adequate muting between selections,
however, and this should not be diffi-
cult to obtain with a good antenna
and a reasonably sensitive tuner or
receiver.

The potentiometer R, is a minia-
ture printed circuit “pot” made by
Mallory (their “Minitrol” type) and
is used to compensate for high-out-
put tuners. With the pot fully clock-
wise, the decoder will work with
input signals as low as 30 to 50 milli-
volts of subcarrier. If more output is
available, lower the setting of the
potentiometer to improve cross-talk
rejection. If you can’t obtain a mini-

ature pot to fit the layout of the
board, a full-size potentiometer may
be used, mounted as close to the cir-
cuit as possible, with leads from the
three terminals of the pot to the ap-
propriate circuit-board holes. Alter-
natively, if you are certain that your
FM detector output does not provide
more than 0.2 volts of SCA signal
(figure 14,th of maximum audio
output of regular FM), simply in-
sert a 100 K-ohm resistor, making
certain to connect from former
“arm” terminal of R, to the former
“high side” terminal.

Some stations not yet engaged in
stereo broadcasting use an SC'A sub-
carrier having a frequency of 41
kHz. While they constitute a minor-
ity, the decoder as shown will not re-
ceive and demodulate such a sub-
carrier. If vou know for sure that
vou have such a subcarrier associ-
ated with a station in your area and
can receive none other, the filter ele-
ments should be changed. Referring
to the schematic in Fig. 2, capacitors
C: and C; should be changed to .005
pF, Cy to 1200 pF, and Ci~ to 2200
pl. Ly, L: and Lz remain unchanged

(though they may require re-tun-
ing) . Cross-talk rejection will not be
as good as in the case of a 67-kHz
sub, where we measured over 45 dB
of main-channel rejection.

Finally, a word of warning. There
are laws protecting the background
music companies from “piracy.” You
could be in serious trouble if you
plan to build and use an adapter for
commercial purposes, and it is hard-
ly the intent of this author or pub-
lication to encourage unfair use of
private subscriber music in public
places where others have to pay for
the same music service. There is,
however, no law which can prevent
you from experimentally building
this decoder for use in your own
home and for your own private en-
joyment of this talk-free program-
ming. While the fidelity is not high
by our standards (frequencies above
5 kHz are not normally used because
of complex relationships that would
exist in the form of interfering side-
bands, and so on), the music is
pleasant and really suited to non-
attentive listening for hours on end.
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toward the newest shape in sound ~ % -

Possibly some one has been bending your ear about the newest
shape in sound. It's called CELESTA! This speaker has a cast
chassis, functionally-formed under extremely high pressure for
lasting precision. A baked-on lacquer finish and slim profile
(8” model is only 3%,” total depth) are distinguishing features
of all SIX CELESTA models. Vibration-free, rugged CELESTA
frames assure added years of listening pleasure. So go on. ..
bend some one else’s ear about the newest shape in sound ...
CELESTA. Incidentally, free cabinet plans included with speaker.

See your dealer, or write UTAH for complete information
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HUNTINGTON, INDIANA

Check No. 40 on Reader Service Card
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A Marantz

stereo component
iIsn’t built for
the mass market.

Marantz isn't the name that most people think of first when
they think of components. It's understandable. The price of
Marantz equipment is simply beyond them.

On the other hand, price is the very reason a Marantz
component can be as good as it is. (Nobody can give you

something for nothing.)

Quite frankly, our philos-
ophy is to let our engineers
design a piece of equipment
as best as they know how.
Not as cheaply. (There are
enough othermanufacturers
doing that already.)

We believe that the four
superb stereo components
illustrated here are the finest

(That’'s what’s so good about it.)

performing stereo components available anywhere in the
world. The Marantz SLT-12U Straight-Line Tracking Turn-

table ($295). The Marantz 7T Solid-State Stereo Preampli-

1 ¢ a ¥ = 0 o2 = 0 ¢ 0 ¥V 4

Designed to be number one in performance...not sales.

fier Console ($325). The Marantz 15 Solid-State Stereo Power
Amplifier ($395). Andthe Marantz 10B Stereo FM Tuner ($750).

As soon as you examine
these components, we know
you will appreciate what
goes into making a Marantz
a Marantz. That's why your
local franchised Marantz
dealer will be pleased to
furnish you with complete
details together with a dem-
onstration. Then let your
ears make up your mind.

©MARANTZ CO.. INC. 1968. MARANTZ IS A SUBSIDIARY OF SUPERSCOPE, INC. P.O. BOX 93C SUN VALLEY. CALIFORNIA 91352 « SEND FOR FREE CATALOG

OCTOBER 1968
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Sound & Decor Styles

Bedroom Stereo Niche

Ronald Finger, Jamaica, N. Y.—This reader advises
that space limitations in his apartment leave no room
for a furniture-enclosed stereo system. And his landlord
does not permit him to have an in-the-wall installation
(no surprise) . Solution: Shelves, loaded with hi-fi gear,
LP records and magnetic tape reels, all in a corner of
a bedroom. In addition to two speaker systems at this
location, he has two speaker systems in the living room.
Equipment includes: Dyna SCA-35 integrated ampli-
fier, Dyna FM-4 tuner, Viking 88 tape deck, Thorens
TD124 manual turntable with Ortofon RMG-212 tone
arm, two AR-4 speaker systems, two custom-made
speaker systems, Koss PRO-4 headphones.
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An Open and Shut [Cabinet] Case

Harry Nuss, Brooklyn, N. Y.—Here is a cabinet in-
stallation that uses a Furn-A-Kit cabinet modified to the
owner’s requirements. Behind the cane door at left is a
Marantz Model 15 solid-state amplifier which rests on
a roll-out shelf for easy access to connections. Behind
the amplifier is a Rotron fan, a holdover from the tubed
amplifier that was previously owned. In the center is a
Marantz Model 7T solid-state stereo preamplifier. Next
to this, at right, is a Marantz Model 10B stereo tuner.
The panel mounting board for the tuner was extended
forward 34" to accomodate the depth of its chassis. Be-
low the preamp is one of two record players. This one,
a Fairchild 412-1 manual turntable, includes a Grado
tone arm with a Shure M55E phono cartridge and a
Grado “Dustat.” To the right is the second turntable, a
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AUDIO INVITES YOU TO
SEND IN PHOTOS AND
DETAILS ON YOUR HI-FI
SYSTEM. PAYMENT WILL
BE MADE FOR ALL PUB-
LISHED MATERIAL.

Dual 1019 automatic that incorporates a Pickering
V15/AME cartridge. (Both cartridges are equipped
with elliptical styli.) Below the phono sections are a
Fairchild “Compander,” built from a kit, and a Lafa-
yette stereo balance meter.

Recording equipment is located in a hutch that rests
on top of the floor cabinet. Here you can see a 4-track
Crown SS824. A roll-out turntable is used so that the
recorder can be pulled out and turned around, even with
its 1014” reels attached. Underneath the recorder is a
storage drawer for accessories, which include David
Clark Model 100 stereo headphones, two Shure 545
Unidyne microphones, Crown low-impedance mike
transformers, tape-head demagnetizer and splicer,
audio cables, and so on. All audio connectors and
speaker wires are color-coded for easy identification.

AUDIO « OCTOBER 1968
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A Clean, Modern Installation

Donald Clyne, Brooklyn, N. Y.-—Shown here is a stereo
hi-fi installation in a reader’s new home. The tonearm
here is the Ortofon Transcriptor Fluid Arm from Eng-
land, working with a Sony manual turntable. A Marantz
FM stereo tuner and a Marantz stereo preamplifier are
rack-mounted, with a JBL power amplifier hidden in
the cabinet. LP records are kept in the cabinets.

Free-Standing Wall Unit

Thomas R. Marshall, Fort Wayne, Ind.-—Behind slid-
ing doors of a free-standing wall cabinet are a Scott
344B stereo receiver, Garrard Lab 80 automatic turn-
table, and a Roberts 1740X tape recorder. Large book-
shelf speaker systems, JBL Lancer 77s, are situated at
eye level at each end of the cabinet.
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Sound & Decor Styles
eye-
fidelity

JERRY JOSEPH, F.I.P.D.

An audio enthusiast generally
gets a great deal of enjoyment visit-
ing his favorite sound salon. It’s a
place where he can browse leisurely
and carefully study each and every
piece of stereo hi-fi equipment on
display.

Often a knowledgeable buyer, he
is aware of the large variety of com-
ponents available to complete a fine
sound system, components com-
posed of various shapes and sizes.
There is the sleek and delicate tone
arm, obviously designed for gentle
intentions toward its record com-
panions. There are the sturdy yet
handsomely built receivers, ampli-
fiers and tuners, dressed up in styl-
ish metallic faces. Even some of the
hard-working members of the audio
family, the turntable and tape decks,
are being designed at present with-
out that “Put me in the closet” look.
There is, unfortunately, one very
important unit that we cannot al-
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ways include as part of our favorable
observations on component style
trends—the loudspeaker system.

When it comes to speakers, the
audio enthusiast usually makes his
choice after listening very carefully
to the various makes, carefully read-
ing equipment evaluation reports,
and so on. The lack of unanimity
among buyers for any one type veri-
fies our individual taste for sound.
It is unfortunate, however, that we
are not accorded the same privi-
lege when it comes to choosing for
“looks.” Except for a few isolated
makes, most people end up with a
box. It may be a large box or a small
box, a square or a long box, but a box
nevertheless, A friend of ours who
recently surprised his wife with a
stereo hi-fi rig was greeted with,
“Where will T place the boxes?”’
Now as the owner of a lovely tradi-
tional home, the question seemed
appropriate. Wouldn’t you agree?

Let’s see what we can do with the
box. Actually, experience has shown
us that there are three interesting
ways in which we can treat the box,
aside from just plain ignoring it.
First we can hide it; second, we can
camouflage it; finally, we can em-
phasize it!

Let’s try hiding the box. The un-
decorative method is simply to find
a space behind a large piece of furni-
ture, such as a sofa, or behind some
drapes. But out-of-sight is often out-
of-sound (good sound reproduction,
that is). The ideal method of hiding
the box is to incorporate it into a
smartly styled cabinet. Fine audio
furniture is now available in all pe-
riod styles, in many sizes, and in an
infinite variety of finishes. Antique
reproductions are also available for
the connoisseur, where cost is of
secondary importance to taste.

For the hi-fi buff who wishes to
have a fully isolated speaker system
(where the speaker system is not in
physical contact with the equipment
portion of the cabinet), there are a
number of designs being presently
manufactured which consist of the
equipment cabinet and two match-
ing speaker cabinets. These fit adja-
cent to one another to form good-
looking consoles. Another design to
effect speaker isolation is where the
speaker box sits on the floor (on

carpeting or a pad) inside the cabi-
net. Still another new and interest-
ing method of housing bookshelf
speakers is a cabinet design where
the end portions of the cabinet are
mounted on swivel bearings. This
type of design not only affords the
isolation desired, but has the addi-
tional advantage of being able to
rotate the speakers 180 deg., for any
desired sound dispersion.

Secondly, we come to camouflag-
ing the box, a challenge to many an
interior designer. This challenge can
easily be solved, with gratifying re-
sults, with a little imagination. Both
contemporary and traditional home
interiors allow for interesting set-
tings.

The question now is, when is a
box not a box? When it is a lamp
table, a pedestal, or an attractive
corner planter. To successfully con-
ceal the box without impairing its
main function, additional custom
woodworking must be considered.

Lamp tables in Contemporary,
Classic, and even Early American
periods are suitable designs to work
with. Some examples are shown in
the accompanying sketches.

As a modern pedestal for unique
and abstract pieces of sculpture, the
bookshelf speaker lends itself easily
to this form by the simple addition
of a recessed base in black, approxi-
mately two in. in height. Topping it
off with a thick slab of marble (not
less than 54-in. thick) will enhance
the pedestal feeling while adding
height and style.

Finally, emphasizing the good old
box is another decorative road we
can follow. This can be accom-
plished by using the box as a focal
point in wall design. These wall-
hung variations are only limited by
the taste and budget of the home
owner. Another method of empha-
sizing bookshelf speakers is the cabi-
net design that is constructed with
open-end platforms — the speaker
boxes simply sit on these platforms.
Still another new and interesting de-
sign is the vertical unit that houses
components above an open platform
on which the speaker sits.

So as you can see, a little effort
and imagination can go a long way
to help you match speaker systems
to a room’s decorating scheme. A&
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a few new reasons
ou should see
the Pioneer line now!

In every area of high fidelity, new
components by Pioneer are making
listening more enjoyable . . . aricher
experience. Although these com-
ponents represent the newest and
most advanced technology in audio
electronics, each is backed by the
30 years’ experience of the world’s
largest manufacturer devoted solely
to high fidelity and audio compo-
nents. Here is a sampling of some
of the things to come in the next
few months.

SX-1000TD-130-watt AM-FM Stereo
Receiver with an FET front end and
4 IC’s

A powerful 130-watt (8 ohms, IHF)
receiver with most advanced cir-
cuitry, boasts 1.7 uv FM sensitivity
(IHF), excellent selectivity, capture
ratio of 1 dB (at 98 mHz), and S/N
ratio of 65 dB (IHF). Automatic
stereo switching, frequency re-
sponse: 20 to 50,000 Hz — 1 dB.
CS-52T-Compact 2-way Speaker
System

Brilliant sound reproduction from a

CS-527

AUDIO « OCTOBER 1968

very small enclosure (13%”H x
8%2"W x 8%”D). Driven by a 6%~
inch woofer with extra large and
heavy magnet, and 2% -inch cone-
type tweeter. Excellent transient re-
sponse and sparkling highs with
very wide dispersion.

1S-31-Basic Music Programmer for
Integrated Systems

Pioneer has led the way in advanced
concepts of bi-amplification and
electronic crossovers — the Pioneer
Integrated Systems. Hailed as the
ultimate approach to perfect sound
reproduction, Pioneer introduces
for 1969 (available now!) this basic
music programmer — an AM-FM
stereo tuner, a transcription turn-
table, and preamplifier, in one in-
tegrated module to couple with bi-
amplified speaker systems such as
the 1S-80. Beautifully designed in
walnut, charcoal, and white gold,
with smoked acrylic cover.

PL-25-Semi-automatic Transcription
Turntable

The turntable perfectionists have
been waiting for — the precision of

S$X-1000TD

Check No. 45 on Reader Service Card

a manual transcription turntable
with automatic cueing, automatic
shut-off, and automatic arm return.
The turntable with the conveniences
pecple want.

CS-5-Intermediate-sized, Budget
priced Speaker System

An intermediate-sized speaker sys-
tem at the lowest possible price,
from the world’'s largest manufac-
turer of loudspeakers, The CS-5 is
a convenient bookshelf-size sys-
tem, using the most advanced trans-
ducers for full range reproduction,
to fit anyone's budget. Measure-
ments: 21%”H x 11 7/16”"W x
8 13/16”D.

See these and other fine compo-
nents by Pioneer at your nearest
Pioneer franchised dealer, Or write
directly to Pioneer for free literature.

PIONEER ELECTRONICS U.S.A,
CORP. 140 Smith Street, Farming-
dale, L.l., New York 11735,

PIONEER.(2

...More Value All-Ways!
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Magnetic lape

AL FANNING

How to choose the right

type from among all-pur-

pose, low-noise, low-print-
through, high-output tapes

MAGNETIC AUDIO TAPE is one of the
most ingenious and resourceful part-
ners a hobbyist could have, if he
understands how to choose and use
it. This thin ribbon of plastic—shiny
on one side and dull on the other—
is an endlessly versatile tool. But
there is much to bewilder a tape
recordist—imperfect tape, different
thicknesses, many trade names, and
S0 on.

Good-quality tape can’t be made
without unremitting care in manu-
facture and fanatically intense in-
spection of the finished tape, because
the process requires extreme preci-
sion in a number of important re-
spects. Obviously, the maker must
have skill and, literally, devotion to
quality if he is to put out tape that
is uniformly good. So your chances
of getting good tape are a lot better
if you buy “brand” tape from the top
names in the field. The “white box”
tape sold at bargain prices carries no
such initial presumption of quality.
One box of it may be pretty good,
and the next wildly off the beam.
Some white-box tape is instrument
tape that has been rejected by manu-
facturers (You wouldn’t want a
dropout when a computer is calculat-
ing your income tax would you?).
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What do you watch out for? What-
ever the origin of tape, it may have
any of the faults discussed in the fol-
lowing. Some of the most important
arise from the fact that the strength
of the signal varies with the thick-
ness of the coating of magnetic par-
ticles that forms the active side of

" the tape. To understand this and

some of the other faults, let’s review
quickly how tape is made.

The process is a continuous one in
which the plastic backing, at this
point two to three feet wide, moves
slowly through a machine that flows
the liquid coating onto it. Next the
broad band of plastic goes through
an oven that hardens the coating.
Then it goes to a slitting machine
which cuts it, in one operation, into
40 or 50 ribbons which are (for open-
reel sound tape) one-quarter inch
wide.

The preparation of the coating to
go onto magnetic tape is an ex-
tremely demanding process. The
coating consists of billions of parti-
cles of iron-oxide powder, the “mag-
netic” part of magnetic tape, mixed
into liquid glue, the “binder,” which
holds them onto the plastic backing.
The oxide particles are needle
shaped and each one is only a few
millionths of an inch long. When
the binder hardens, the particles are,
ideally, laid out along the tape in a
perfectly even “carpet” that has the
same magnetic properties at every
point on the tape.

The coating must be flowed onto
the backing with a thickness uniform
within a few millionths of an inch.
And the backing must have a mirror-
smooth surface on that side.

How deficiencies originate

What happens if the coating does
change in thickness a tiny bit, get-
ting a little thinner, say, at some
point? The signal level will suddenly
drop a few decibels, a very discon-
certing fault found in poor tape.
Elimination of such changes de-
pends, in the final event, on 1009
inspection. A lot of tape doesn’t get
it, as already suggested. The reason
for this sensitivity to coating thick-
ness is simple: the thicker the coat-
ing, the more iron there is on the
tape and the stronger the magnetism
produced at any point by a given

signal in the recording head.

Now let’s suppose that the iron
is not evenly dispersed in the coat-
ing, or that the iron particles them-
selves are not unifrom in size. Then
the tape will have a high noise level:
it will be very hissy, and this is prob-
ably the most common fault of poor
tapes. We can see that the particles
together produce a kind of “grain”
in the magnetic coating. The finer
and more even this grain, the lower
the noise.

If the tape backing is microscopi-
cally rough, the coating will have
tiny variations in thickness that are
heard as noise. So use of a low-grade
backing pushes up the noise level.

The binder itself has to be just
right, very tough and smooth when
it hardens but not brittle or stiff, be-
cause the tape must be flexible
enough to conform to the heads in
recording and playback. If the binder
lacks the necessary toughness or is
brittle, the coating may tend to flake
off after a time, or the oxide may
rub off in large amounts in the form
of a gummy dust. A flaky or powdery
tape should be removed from the
machine the instant it shows its char-
acter. You can detect extremely good
binder quality by running a finger
nail over the coating side of the tape.
But this may not show up a more
moderate coating weakness that
would be unacceptable on your ma-
chine. Deposits around the heads or
guides are often the first signs that
a tape is shedding its coating.

If the binder is very rough or
sticky, you have some other trou-
bles: you may get extreme head
wear, or a squeaky tape, or high
flutter, (from uneven motion), or
poor high-frequency response, or a
lot of noise. This shows how impor-
tant the adhesive chemist is in tape
manufacturing. He has to come up
with a glue that has just the right
properties when hard. Top-quality
tape today has nearly always been
given another operation to reduce
binder roughness: the coating side is
lightly polished to make it very
smooth, so it passes over the heads
with a minimum of friction. At
slightly higher cost, you can get tape
that is “lubricated” with a silicone
to make it slide even better. Some
manufacturers put a lubricant in the
coating as a routine matter. Low fric-
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We interrupt this magazine
to bring you two sound reasons
for the trend to TEAC.

A-4010S STEREO TAPE DECK
with three precision motors: dual-speed hysteresis
synchronous for capstan drive —plus two eddy-
current outer rotor motors for reel drive. This TEAC
exclusive means less wow and flutter, more studio-
quality sound. Other outstanding features:
e 4 heads, 4-track 2-channel operation
o Electrified automatic reverse system
e Exclusive symmetrical control system
e 4 solid-state amplifiers
e Tape tension control switch
* Independent LINE and MIC input controls
e Handsome walnut and brushed chrome styling

AS-200 INTEGRATED AMPLIFIER —
powerful differential-type amp and pre-amp, with
superb equalization and precision tone control.
New this year!
® Pushbutton source selector
o |arge variety of input connectors
e Qverload protection
¢ Hidden panel controls

And there are more whe
these came from.

TEAC,

TEAC Corporation of America, 2000 Colorado Avenue, Santa Monica, California 90404

Check No. 47 on Reader Service Card
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MAGNETIC TAPE (cont))

tion at the heads is of great impor-
tance because, among other things,
it reduces “modulation noise,” the
mushy garbling sound that seems to
be in back of the music in wide-range
reproduction. Modulation noise 1is
really a very fast flutter that results
from the tape’s sticking a little on
the head, then jumping forward, then
sticking, etc. The less it sticks, the
lower this noise. And that adds up to
a lot of trouble from a rough or sticky
binder.

Now let’s suppose that the mixing
process has not been complete, so
that there are little clumps or nod-
ules of the powder on the surface of
the tape. When one of these passes
over the head, it tends to push the
tape away from the head. We lose
high frequencies, or maybe the whole
signal, for a fraction of time. We
have, in other words, a “drop-out,”
a kind of hole in the sound. If the
loss is very short, a few milliseconds
only, it may not be noticeable in
sound recording (in digital instru-
mentation recording any drop-out is
serious because the loss of just one
of the microscopic dots of magnetism
will change the story on the tape). A
longer drop-out of course, is very
disturbing.

A more subtle fault found in much
poor tape, and one depending on a
combination of factors in manufac-
ture, causes high-frequency deficien-
cies. The oxide characteristics, the
shape and size of the particles, and a
number of other things affect the
high-frequency response of tape.
Since getting super highs in tape
recording is a challenge, you are
badly licked if the tape itself falls off
considerably in this part of the spec-
trum. It is worthwhile making a trial
recording on any tape you are not
sure of if you are going to use it for
a job in which the ultimate in fidelity
is important.

As a final entry in this litany of
tape sins, consider what happens if
the slitting machine does not cut the
tape ribbons absolutely straight, as
is sometimes the case. The edge of
the tape may be “curly,” which tends
to produce uneven motion with at-
tendant flutter, wow, increased mod-
ulation noise. The tape may skew
back and forth over the heads, caus-
ing gross variations in signal; or it
may repeatedly rub against the
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flange of the supply or take-up reel,
again a cause of flutter or wow.

Types of magnetic tape

So much for the sins of tape. Let’s
talk about which good tape the savvy
recordist chooses for any given re-
cording job. First there is the divi-
sion into the two types of backing
material, acetate, polyester, and
polyvinyl chloride.

Acetate is a little cheaper and is
satisfactory for all ordinary record-
ing jobs, including those in which
you are aiming at top fidelity. Its
inferiority to polyester shows up
mostly when it comes to life in stor-
age. Extreme changes in humidity
and temperature may degrade the
acetate backing somewhat, making it
brittle or causing the coating to peel.
Polyester is more resistant to such
changes.

The polyester is also considerably
stronger than acetate at a given
thickness. Thus the 1-mil polyester
is, roughly, about as strong as 114-
mil acetate, and this makes 1-mil
polyester very attractive for all-
around amateur recording. On the
other hand, a lot of professional re-
cording is done on acetate, partly
because of one fault of polyester: its
tendency to stretch before breaking.
If a tape breaks without stretching,
it can usually be put together with
little or no loss of the recording, but
a stretched section of tape is ruined.

For a little more money still,
though, you can get “tensilized poly-
ester,” which has both high strength
and a reduced tendency to stretch
(it’s pre-stretched). To sum up, if
vour machine runs at fairly low ten-
sion or is so arranged that it very
seldom breaks tape, the straight
polyester is a good all-around tape
for recordings you want to keep in-
definitely. If you have occasional
tape breakage or stretching, use ten-
silized tape for irreplaceable record-
ings.

The third type of tape base is
polyvinyl chloride—PVC—which is
available from a few manufacturers.
This material is claimed to exhibit
a strength similar to polyester, and
is extremely supple, thus providing
excellent head contact. It is usually
pre-stressed, and is not affected by
humidity.

Concerning the three backing

thicknesses, 114, 1, and V4-mil: the
thinnest, the Y5-mil, should be used
only if you can’t do without its
increased playing time on a particu-
lar job. It has a greater tendency to
break or stretch than thicker tape.
It also exhibits increased ‘‘print-
through,”” which is the transfer of the
signal from one layer of tape to
another in storage. The unhappy
outcome is stronger pre- and post-
echoes.

There are tapes with specialized
characteristics, including “high out-
put,” “low print-through,” and “low
noise.” But select them with care
because you may lose a desirable
characteristic to gain another one.
For example, the high-output tape
may be handy if you are recording
from some source that puts out a
very low signal, forcing you to run
the gain on the tape recorder very
high, a possible cause of increased
noise. But note that higher-output
tape tends to have high print-
through. So if print-through has been
troubling you, high-output tape is
likely to make it worse.

You can reduce print-through by
recording at a lower level, by using
a thicker tape, or by using a low-
print tape at some loss in sensitivity
to signal. The low-print tape may be
indicated if you must record fairly
high and if you have plenty of low-
noise signal so that the sensitivity of
the tape is of secondary importance.
Low-noise tape is especially useful
with slow-speed recorders, where sig-
nal-to-noise ratio and high-frequency
response is poorer than at higher
tape speeds. This tape reduces back-
ground noise and lifts the high end.
But a problem arises here: recorder
bias requirements are different from
bias current needs of other tape
oxides. Thus a recorder bias ad-
justment may be needed to match
low-noise tape. This will allow a re-
cordist to take full advantage of the
tape’s attributes. This is not an acute
problem, though, because there is
generally sufficient bias margin to
produce desirable results with mag-
netic tape having special character-
istics. Performance will be further
enhanced, however, when bias cur-
rent is right on the button for the
tvpe of tape used. This squeezes out
that last drop of higher fidelity.

(Continued on page 117)
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Press
comment .. .

AMERICAN

record
gulde (Larry Zide)

“In choral works and other music of relatively ‘heavy’ content, the AR-3a simply
eliminates any mid-range lack of clarity .. . | find myself repeating what | said in 1959
[about the AR-3]. The AR-3a . . . easily succeeds its prototype as a speaker that

I consider ‘as close to musical realism in the home . . . as the present state of the

art permits.” In a word, it's superb.”

HIGH FIDELITY (Norman Eisenberg)

“Our reaction on first hearing the AR-3a was |an| . . . enthusiastic one which has

not diminished after weeks of listening . . . in normal use, predominantly fundamental
bass is evident to about 30 Hz . . . Tones in the 13 to 14 kHz region can be heard
clearly at least 60 degrees off axis . . . at [high] levels, the speakers sounded
magnificent . .. On any material we fed to them, our pair of AR-3a’s responded
neutrally, lending no colgration of their own to the sound.”

lliFi/S[el?eO l{ﬁ\vie\v {Hirsch-Houck Laboratories)

‘... the best speaker frequency response curve we have ever measured using our
present test set-up . . . virtually perfect dispersion at all frequencies — perhaps the
most non-directional forward-facing speaker we have ever tested . . .

AR speakers set new standards for low-distortion, low-frequency reproduction,

and in our view have never been surpassed in this respect.”

Chicago’s AMERICAN (Roger Dettmer)

“I' have not encountered truer ‘fidelity’ . .. in three decades of home listening."”

The AR-3a is priced from $225 to $250, depending on cabinet finish. Literature is available
for the asking.

ACOUSTIC RESEARCH, INC., 24 Thorndike Street, Cambridge, Mass. 02141
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Look What’s New In Your

NEW «kit ap-27

1699

NEW kit GR-17
$4.395
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NOW, THE TUNER AND AMPLIFIER OF
THE FAMOUS HEATH AR-& RECEIVER ARE
AVAILABLE AS SEPARATE CGCMPONENTS

kit AJ-15

$18995"

kit AA-15

$16995"

Heathkit FM Stereo COMPONENT-COMPACT

This new Heathkit AD-27 stereo compact has features not found in
other units costing twice as much for one very simple reason. It wasn’t
enginecred to meet the usual level of compact performance. Instead,
Heath took one of its standard stereo/hi-ti receivers, the AR-14, and
re-arranged it physically to fit a compact configuration. The result is
performance that is truly high fidelity without compromise. It features
31 transistor, 10 diode circuitry with 15 watts per channel dynamic
music power (enough to let you choose most any speaker systems you
prefer), full-range tone controls, less than 1% distortion, and 12 to
60,000 Hz responsc. The pre-assembled FM stereo tuner section with
4-stuge IF ofters 5 uV sensitivity, cxcellent sclectivity, AFC, and the
smoothest inertia tuning. The BSR McDonald “500” turntable offers
features usually found only in more expensive units . . . like low mass
tubular aluminum tone arm, anti-skate control, cueing and pause con-
trol, plus a Shure magnetic cartridge with diamond stylus. It's all
loused in a smart oiled walnut cabinet with sliding tambour door that
disappears inside the cabinet. For value and performance choose the
AD-27, the new leader in sterco compacts. Shpg. wt. 41 [bs.

Heathkit AM-FM Portanle Radio

Here's performance others can't match. The new Heathkit GR-17
portable has 12 transistor, 7 diode circuit with the same front end as
Heathkit hi-fi tuncrs; 3-stage 1F; big 4” x 6” speaker; tone control;
AFC on FM and amplified AGC on AM; built-in AM rod antenna plus
telescoping 34” FM antenna; 350 milliwatt output; and 200-300 hour
battery life. Shpg. wt. 5 lbs.

HEATHKIT 1-15 VDC Regulated Power Supply

Labs, service shops, hams, home experimenters . . . anybody working
with (ransistor circuitry can use this handy new Hcathkit All-Silicon
Transistor Power Supply . . . use it in place of conventional battery
power supply. Voltage regulated (less than 50 mV variation no-load to
full-toad; less than 50 mV change in output with input change from
105-125 VAC). Current limiting; adjustable from 10-500 mA. Ripple
and noise less than 0.1 mV. Transient response 235 uS. Qutput impedance
0.5 ohm or less to 100 kHz. AC or DC programming (3 mA driving
current on DC). Circuit board construction. Operates 105-125 or 210-
250 VAC, 50/60 Hz. 6 {bs.

HEATHKIT AJ-15 Deluxe Stereo Tuner

For the man who already owns a fine stereo ampltfier, and in response
to many requests, Heath now otfers the superb FM stereo tuner section
of the renowned AR-15 receiver as a separate unit. The new AJ-15 FM
Stereo Tuner has the exclusive design FET FM tuner for remarkable
sensitivity, the exclusive Crystal Filters in the IF strip for perfect re-
sponse curve and no alignment; Integrated Circuits in the IF for high
gain, best limiting; elaborate Noise-Operated Squeleh; Stereo-Threshold
Switch; Stereo-Only Switch; Adjustable Multiplex Phase, two Tuning
Meters; two variable output Stereo Phone jacks; one pair variable
outputs plus two fixed outputs tor amps., recorders, ctc.; front panel
mounted controls; “Black Magic” panel lighting; 120/240 VAC op-
eration. 18 [bs. *Walnut cabinet AE-18, $19.95,

HEATHKIT AA-15 Deluxe Stereo Amplifier

For the man who already owns a fine stereo tuner, Heath now ofters
the famous amplifier scction of the AR-15 receiver as a separate unit.
The new AA-15 Stereo Amplifier has the same superb features: 150
watts Music PPower; Ultra-Low Harmonic & IM Distortion (less than
0.5, at full output); Ultra-Wide Frequency Response (+1 dB, 8 to
40,000 Hz at | watt); Ultra-Wide Dynamic Range Preamp (98 dB);
Tone-Flat Switch; Front Panel Input Level Conirols; Transformerless
Amplifier; Capacitor Coupled Outputs; Massive Power Supply; All-
Silicon Transistor Circuit; Positive Circuit Protection; ‘“‘Black Magic”
Panel Lighting; new second system1 Remote Speaker Switch; 120/240
VAC., 26 lbs. *Walnut cabinet AE-18, $19.95.
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Free 1969 Heathkit Catalog

New Lower Prices On Heathkit Color TV : ; o
3 HEATHKIT” COLOR TV'S
Make Them A Better Buy Than Ever! NGW! ALL WITH 2-YEAR

il WARRANTY ON PICTURE TUBE
Deluxe “295" Color TV... Model GR-295 44935 S5

(less cabinet)

TR —

New improved phosphors and low voltage supply with boosted B4 for
maximum color fidelity and operation e automatic degaussing e exclusive
Heath Magna-Shield ¢ ACC and AGC assures color purity, flutter-free
pictures under all conditions e preassembled IF with 3 stages instead of the
usual 2 e deluxe VHF turret tuner with “'memory’’ fine tuning e choice of
installation-—wall, custom or optional Heath factory assembled cabinets
e Easy to assemble.

Big, Bold, Beautiful . . . With Advanced Features and Exclusive Heathkit
Self-Servicing. Top quality, American brand color tube . .. 295 sq. inch
viewing area. The built-in dot generator and full color photos and
simiple instructions let you set-up, converge and maintain the best color
pictures at all times. Add to this the dctailed trouble-shooting chart
in the manual and you put an end to costly TV service calls for periodic
picture convergence and minor repairs.

GRA-295-4, Mediterranean cabinet shown................ $119.50
Other cabinets from $62.95

now only

Deluxe “227" Color TV...Model GR-227 *39935

(less cabinet)

Has same high performance features and built-in scrvicing facilities as
the GR-295, except for 227 sq. inch viewing arca. The vertical swing-out
chassis makes for fast, easy servicing and installation. The dynamic
convergence control board can be placed so that it is easily accessible
anytime you wish to “touch-up” the picture.

GRA-227-1, Walnut cabinet shown. . . ... ... .. ... ........ $59.95
Mediterranean style also available at $99.50

now only

Deluxe “180" Color TV...Model GR-180 34995

(less cabinet)

Same high performance features and exclusive self-servicing facilities as
the GR-295 except for 180 sq. inch viewing areca. Feature for feature the
Heathkit *'180” 1s your best buy in deluxe color TV viewing . . . tubes
alone list for over $245. For extra savings, extra beauty and conven-
ience, add the table model cabinet and mobile cart.

GRA-180-5, table model cabinetandcart..................%$39.95
Other cabinets from $24.95

Now, Wireless Remote Control For Heathkit Color TV's

Control your Heathkit Color TV from your easy chair, turn it on and
off, change VHF channels, volume, color and tint, all by sonic remote
control. No cables cluttering the room . . . the handheld transmitter 1s kit GR-180
all electronic, powered by a small 9 v. battery, housed in a small, smartly
styled beige plastic case ... feather-light and contoured to fit com-
fortably in your hand for ecasy pushbutton operation. The receiver
contains an integrated circuit (15 resistors, 10 transistors, | diode) and NEW Wireless

a meter for adjustment case. Circuit board construction and plug-in " TV Remoté Control
wire harness make installation of receiver and control motors easy.
For greater TV enjoyment, order yours now.

kit GRA-295-6, 9 Ibs., for Heathkit GR-295 and

GR-25 Color TV'S. . oo $69.95
kit GRA-227-6, 9 |bs., for Heathkit GR-227 and
GR-180 Color TV S, . vttt $69.95

HEATH COMPANY, Dept. 41-10
FREE Benten Harbor, Michigan 49022
In Canada, Daystrom Ltd.

] Enclosed is §. _ == plus shipping.

1969 Heathkit Catalog Please send model (5

|
|
|
Shows these and over 300 other easy-to-build kits that : L1 Please send FREE Heathkit Catalog.
|
|
|
i

|

|

save up to 50% . . . Electronic Organs, Stereo, Marine, T Please send Credit Application. I
CB, Ham Radio, Test, Photography, Educational for home Name. —=— - = — I
& hobby. No skills or experience needed. Send for your l
free copy today. Mail coupon or write Heath Co., Benton |
Harbor, Michigan 49022. |
4

Address._ e— S = - _

City | — B —_State - —Tip
Prices & specifications subject to change without notice.
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The author discusses how variances in

electronics produces different sounds

much as an electronic organ,

the first question in the buyer’s
mind is, “How much can I get for
my money?” As you read that, you’ll
say, “How much what?”’ Even this
isn’t a simple question to answer.
For non-professionals — and few of
us are professional organists — the
problem can get quite confusing.

What complicates it is that the
way the many features provided on
home organs are designed to appeal
to laymen — non-professionals.
Many people who hought an organ
that impressed them tremendously
when it was demonstrated in the
showroom, were dissatisfied when
they got it home and started to play
seriously.

This happens because any organ,
built for today’s market, can be
demonstrated so that it sounds like
a lot of organ for the money. You
don’t really find out how much or
how little you’ve bought until you
have time to get familiar with it.

IN BUYING ANYTHING that costs as

How Much Organ?

To make the how-much-organ
question easier to understand, let’s
divide it into two parts. A little over-
simplified, perhaps, the part ques-
tions might be phrased this way:
“How many different things can the
organ do?” and “How many differ-
ent things can it do at once?”’ I say
“over-simplified,” because there’s
more to that second part than the
simple wording reveals.

When the demonstrator flips tabs
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and makes the organ produce differ-
ent tonal effects, from full-bodied to
reedy, resembling brass or strings,
then puts in or removes vibrato pos-
sibly at different rates; then perhaps
adds percussion, sustain, and any
special features the organ may have;
you can be very impressed. Perhaps
he plays some excerpts of popular
music, with a little classical or reli-
gious thrown in, to show off these
features. You're convinced it’s a lot
of organ for the money.

Then you get it home and start
playing yourself. It’s true that after
a while, you repeat all the different
effects he showed you. But somehow
it doesn’t sound like “as much or-
gan” as it seemed in the showroom
when he did it. Whatever you do, it
lacks the full richness of a big organ.
However many notes you play to-
gether, or tabs you flip (unless you
play a discord, which you’ll notice
quickly), it doesn’t sound like much.
It sounds like a little organ.

In a sense, you get this impres-
sion because although it makes
many different sounds, the organ
doesn’t make them all at once. Say
you flip tabs labeled ‘flute’ and ‘vio-
lin,” one after the other: you get
different tones. You can imagine
them as somewhat like flute and
violin, respectively. Now you flip
the two together, expecting to hear
these impersonations of flute and
violin, as if they both played to-
gether.

But it doesn’t sound like that. In-
stead, you get another tone that
sort of “splits the difference” be-

PART 2 of a series

tween sounds you identified as being
like flute and violin. While flipping
combinations of tabs does add more
variety to the sound the organ can
make, it doesn’t make it sound like
“more organ.”

After you tried out the various
combinations, you probably got to
thinking it sounds pretty ‘“same-
ish.” When you’ve played flute and
violin separately, splitting the dif-
ference between them isn’t really
new. If you could play them both at
once, you'd feel more satisfied.

How Much Electronics?

This comes back, from the elec-
tronic viewpoint, to the way tones
are built up. Suppose your organ
uses a master-oscillator bank, with
dividers to get all the other notes on
the organ, and formant filters to se-
lect the frequency bands in the com-
posite music you play, rather like
elaborate tone controls or equalizers
in a hi-fi system. You will definitely
get this effect. Whatever you do with
the tabs, pressing one key plays only
one note, or produces only one tone.

If you press one key and flip the
flute tab, and then the violin tab,
you get two different sounds. But
now you flip both tabs, and you don’t
hear both sounds at once. You may
have combined the harmonics of
both sounds, but it’s still only one
sound. The early way to change this
is to have the one key play two
notes, or sounds, when the two tabs
are flipped.

If the organ has two complete sets
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