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Where doyou putSco

Quadrant Speakers?

Anywherel

Speaker placement used to be
extremely critical if you wanted
to get the optimum stereo ef-
fect. But not any more. With
Scott's new Quadrant Q-100
Speaker* you can forget about
placement problems. Quadrant
speakers have been specifically
designed to eliminate the ''hole-
in-the-middle’' effect that .
plagues conventional speakers’ stereo performance.
Quadrant speakers have been used, with sensational
results, in actual press demonstrations of 4-channel
stereo, where the use of conventional speakers re-
sults in multiple ‘*holes-in-the-middle.”

Here's how the Quadrant idea works: two woofers
radiating more than 180° each and four midrange/
tweeters radiating more than 90° each are placed
around the four sides of the Quadrant speaker. They
project full-frequency sound in a complete circle.
The sound is radiated both directly at you and in all
directions, using the reflective qualities of your walls
to heighten the live stereo effect. Your entire living
room becomes a giant sound chamber. No matter
where your Quadrant speakers are, you can go any-
where in the room and be surrounded by rich, full-
range stereo sound! This freedom of placement is
particularly important if you're planning ahead toward

“Patent applied for.

4-channel stereo with its four separate
speaker systems.

Hear for yourself the dramatic differ-
ence between Scott

conventional speaker

stereo. Your Scott deal- ¢

er will show youthatno

matter where you place "¢

your speakers, or what ®¢
shape your room, the Quadrant will deliver %

hole-free wall-to-wall stereo. $149.95 each. w

Two woofers are mounted on op- Four midrange/tweeters are
posite sides of the speaker en- mounted one to a side, each pro-
closure, each radiating low fre- jecting high frequency sound
quency sound of more than 180°. waves in an arc of more than 90°.

NSCOTT

H. H. Scott, Inc., Dept. 000-00, Maynard, Mass. 01754
Export: Scott International, Maynard, Mass. 01754

© 1970, H. H. Scott, Inc.
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TANDBERG

NEW 6000X STEREO DECK

A Dynamic New Thrust In Recording Capability
Featuring Our Unique CROSSFIELD Design

The 6000X challenges the most precise
professional instruments that sell for $1,100 or
more. At 3% ips, this new stereo deck surpasses
the 7%z ips performance of our world famous,

top rated Model 64! 1t offers the truest high fidelity
you’ve ever heard, even at 3% ips (40-18,000Hz
=2%2db). And, it incorporates a completely

new design for the 70’s...fresh, interesting
—inviting use!

Convince yourself. Would you believe...
» Signal-to-noise ratio at 62db

» 70db dynamic range, plus

* An additional 24db overload protection

A

* Peak reading instruments
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And would you believe...

* 4 hyperbolic, mumetal screened, precision-
gapped heads

* Mixing, cueing, source vs. tape monitor,
sound-on-sound, add-a-track, remote control

* Independent mike/line recording controls
and stereo mixing

Although we hesitate to say that this is the world’s
best tape recorder, we have yet to find its equal!
Try the new 6000X. Record any material at 3%,
Play it back. Compare with others at 7%. You'll see
that you now can make professional quality
recordings. Your franchised dealer

has it now ... $499.00

TANDBERG
SERIES 6000X

Available in quarter or hait-track models, 3 speeds.

Solid state, 57 silicon planar and FET transistors. May

- be used horizontally or vertically. Low-noise, high out-

Al put tape recommended. Hand-rubbed walnut cabinet.

lan‘lb‘/r P.O. Box 171, 8 Third Ave., Petham, N.Y. 10803

OF AMERICA, INC. Tel.: {914) 738- 0772 » N.Y.C. (212) 892-7010

In Canada: Clifco Electronics, 5522 Cambie St., Vancouver, B.C.
Emgineered Sound Systems, 169 Kipling Ave., So.' Toronto, Ontario

Check No. 1 on Reader Service Card
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Number 77 in a series of discussions
by Electro-Voice engineers

PHASING:
PHASE 2

WILLIAM RAVENTOS
Field Engineer

As Electro-Voice continues its field study of micro-
phone and loudspeaker performance for sound
reinforcement, we have reassessed several long-
standing ‘‘rules” for installation of theater and
stage sound.

Onc such rule insists that two loudspeakers cover-
ing the same audience area must be in phasc.
Viewed solely from the loudspeaker end, this is
normally truc. But, extending a concept developed
earlier, we have found conditions where violation
of the rule results in an increase of gain-before-
feedback of up to 6 db.

In a large, typical auditorium with a center aisle,
we installed two E-V Sentry II speakers wired out
of phase. The speakers were located over the center
of the proscenium and at lcast six feet apart (closer
spacing will excessively reduce bass response) .
Careful location of the speakers created a dead area
(about 6-10 db down) extending from the stage into
the audience arca, but restricted to (he center aisle.

By locating the microphone in the center of this
dead area on the stage, an increase in gain-before-
feedback of as much as 10 db was achieved. Wid-
ening the speaker spacing narrows the width of the
dead area but reslores bass response lost as a result
of the oul of phase operation.

It must be emphasized that matched, flat trans-
ducers are presumed, and tests have been limited to
acoustically symmetrical surroundings. The point
of the exercise is to reduce speaker level on the
stage in the vicinity of a fixed microphone. REI5
supercardioid microphones were used for the
experiments.

The use of footlight microphones is common, but it
has been noted that when located closer than 6” to
the stage floor, respons¢ and directional charac-
teristics may be seriously degraded. Experiments
indicate that slight changes in location can add 3 to
6 db of gain. Raising the microphone provides
essentially free-field operation, but another alter-
native may prove cven more attractive.

Resting a cardioid microphone on a shock absorb-
ing pad directly on the floor (taking care to keep
the head of the microphone unobstructed) may pro-
vide higher gain-before-feedback than can be
obtained by a frec-standing microphone. The me-
chanics of this improvement are not yet fully under-
stood, and additional experimentation in this and
other similar areas is now going forward.

1t is hoped that continued exploration will expand
both the theoretical and practical knowledge needed
to increase the sophistication of sound reinforce-
ment design to meet new demands for higher
quality and greater versatility of today’s equipment.

For reprints of other discussions in this series,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 203A
602 Cecil St., Buchanan, Michigan 49107
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Walter Carlos,

creator of
“Switched-0n Bach”
and “The Well-Tempered
Synthesizer,”

uses the Dolby System.

Mr. Carlos says, " The raw materials of electronic

music — the outputs of my Synthesizer, for

example — are sounds which can be varied from striking
purity to extreme complexity . After a desired sound is
created, often with considerable effort, it must be
preserved with care, to be combined later with others

in a meticulous layer by layer process. The noises of
magnetic recording are significant hazards in this
regard, since they are particularly noticeable in
electronic music. However, my experience confirms that
the Dolby System effectively attenuates the noise
build-up in electronic music synthesis. My studio at
TEMPI is equipped with ten Dolby units, which |
consider to be indespensible in my work."”

Whatever your recording activities, the dependable
Dolby System can help you make good recordings even
better. Now in use in over 100 companies in 21 countries
around the world.

S. Celif. Audio Industries Corp.

[JDOLBY LABORATORIES INC| " HHEsi e o o

N. Cslif. Audio-Video Systems Engineering

333 Avenue of the Americas New York N Y 10014 }525 Tgné\esszeszs(;reet. San Francisco. Calif. 94107
el 415-647-

telephone (212) 243-2525 cables Dolbylabs New York MHVESE Exgert ElecTindies, int.

for international inquiries contact UK address: 17_2[013182WHclessftse;r;&\;enue. Chicago. lllinois 60636
el - -

346 Clapham Road London S W 9 England Canads  J-Mar Elecironics. Ltd.

telephone 01-720 1111 cables Dolbylabs London 6 Banigan Drive, Toronto 17. Ontario. Canada

Tel 416-421-9080
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~ One of ourcompetitors
just introduced a two-stage
synchronous motor.

We're bloody flattered.




In 1967, Garrard engineers per-
fected the Synchro-Lab motor. A revo-
lutionary two-stage synchronous motor.

Revolutionary because, for the
first time in a component turntable, it
successfullycombined two types of mo-
tor: induction and synchronous.

Theinduction portion supplies the
torque to reach playing speed instantly.
The synchronous section then “locks-
in” to the 60-cycle frequency of the
current.

This produces unvarying speed,
and thus unvarying pitch, despite vari-
ations in voltage.

A missed point

Not surprisingly,a competitor has
introduced a copy of our Synchro-Lab
motor on their costliest model.

Alan Say, our Chief Engineer,
comments. “We're bloody flattered.
After all, being imitated is a rather good
indication of how significant an innova-
tion really is.

“But, curiously, they seem to have
missed the point.

“With a non-synchronous motor,
you need a heavy turntable. Its mo-
mentum makes up for fluctuations in
motor speed.

“Our purpose was to achieve
constant speeds, using a lighter
turntable and the least possible
power. Less power and a low mass
table help reduce rumble. And re-
lieve mechanical stresses all 'round,

“When we went to the Syn-
chro-Lab motor, we cut our turn-
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table weight to three pounds. They're
still using a seven pound disc.
“So, while others are following
our lead, there’s no comparison yet.
“Quite selfishly, we're pleased on
both counts.”

H. V.’s commitment

This is, by no means, the first
time a Garrard innovation has been
imitated.

Spurred by a commitment of
some thirty years standing, Garrard
engineers have recorded every major
advance in automatic turntables.

H. V. Slade, a co-founder and
Garrard of England’s uncompromising
Managing Director from 1918-61, set
policy which endures to this day.

“We will sell a Garrard in the U.S.
only when it is more advanced than any
machine available there.”

Satisfyingly dissatisfied

“To fulfill such an unbending
commitment,” points out Alan Say,
“requires chaps who are perpetually
dissatisfied.” The 1970 Garrards would
seem to bear that out.

Last year, we added viscous
damped tone arm descent for gentler,

Check No. 5 on Reader Service Card
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safer cueing.

But offering an automatic turn-
table that was undamped in automatic
cycle ran cross-grain of logic. So one of
our engineers devised a linkage system
between the changing mechanism and
the damping “jack”.

Now Garrard’s tone arm is
damped in automatic.

This year, a popular and exclu-
sive Garrard feature—our disappearing
record platform—has become a non-
disappearing record platform.

Someone at our Swindon labs
discovered we could make it a bit
larger and stronger that way. A small
advantage, and a difficult decision.
But one that would have pleased H. V.

And we've added a counterweight
adjustment screw to our gimbal-
suspended tone arm. It permits you to
balance the arm to within a hundredth
of a gram.

To quote our Mr. Say, “Anyone
with a touch sensitive enough to take
full advantage of it should be cracking
safes with the Lavender Hill Mob.”

An embarrassment of riches

You can select from not one, but
six Garrard component models. Prices
range from the SL95B (left) at
$129.50 to the 40B at $44.50.

Although prices vary from
model to model, Garrard standards
do not. Only the number of refine-
ments possible at each price.

Iltcanbe a mostdifficultchoice.
Your dealer can help you make it.

Garrard



What’s New In Audio

Dual 1219 Base and
Dust Cover. Model, DC-9X

A very practical solution of
what to do with those extra
spindles and cartridges is offered
by this new base from Dual. The
entire dust cover can be raised
and left in a tilted position, or
removed entirely when desired.
It is made of heavy, smoke-tinted
plexiglass and costs $24.95.

Check No. 8 on Readers Service Card

New Heath 100 Watt
AM-FM Receiver Kit

This receiver, model AR-29 is
said to be the result of a two year
project to produce the best avail-
able medium power stereo re-
ceiver. It has many of the fea-
tures of the larger AR-15 and
uses no less than 65 transistors,
42 diodes, plus four IC’s contain-
ing another 56 transistors and 24
diodes. A computer designed 9-
pole LC filter provides ideally
shaped bandpass selectivity of
70dB and eliminates IF align-
ment, and new plug-in circuit
boards further simpli};/ assembly.
Other features include a massive,
regulated power supply, built-in
test points, linear motion lever
controls, and level controls on all
inputs. IM distortion is quoted
as less than 0.25% at any power
level. Kit price $285.

Check No. 22 on Readers Service Card
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8-Track Stereo Mobile
Cartridge Player

Craig model 3122 is an 8 track
unit with FM radio and it in-
corporates an electro-magnetic
latch which is claimed to give
longer life to tape cartridges. The
cartridge is held in playing posi-
tion and when power is removed
from the electro-magnet the
latch disengages the cartridge
from contact with the drive cap-
stan. Other features of the Craig
3122 are ““disappearing”  dial
nmarkings, stereo indicator lights,
AFC and automatic cartridge
and track sclection. It can be
powered by any 12 volt (nega-
tive ground) system and the di-
mensions are 6 by 3 inches high
by 9% inches deep. $119.95.

Check No. 18 on Readers Service Card

New 3-Way Bookshelf
Speaker System

Lafayette have introduced a
new version of the Criterion
100A called the 100B. It uses a
10 inch woofer with 5% 1b. mag-
net and 2 inch voice coil and 3}
inch midrange and a 1% inch
super tweeter. The enclosure is
a tube vented reflex type und the
response is given as 30 to 19,-
000-Hz. A level control for high
frequencies is fitted and power
handling capacity is 40 watts.
Dimensions 21% by 11% by 9%
inches, finished on 4 sides in
oiled walnut. $44.95.

Check No. 16 on Readers Service Card

Pioneer $X-1500TD
Receiver

This new receiver from Pio-
ncer uses four IC’s in the LI
section as well as a monolithic
1C incorporating 30 transistors
and 10 diodes in the multiplex
circuit. Other features include
two tuning meters, two separate
pairs of phono inputs, center
channel output sockets, and a
microphone mixing facility. The
panel is finished in silver and
black contrasting with the pol-
ished rosewood endpieces.
$399.95.
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Do-It-Yourself Organs

Tust opened in California is a
new plant specializing in organ
parts, kits, consoles and acces-
sories, It also has a showroom
and the enterprise is run by
Robert Eby, well known founder
of the Artisan line of organ kits.
The photograph shows Robert
Eby holding a transistor tone
generator which replaces no less
than 12 organ pipes!

Check No. 14 on Readers Service Card

Shure Microphone

A new unidirectional micro-
phone which combines numerous
professional features with a low
cost has been introduced by
Shure Brothers Inc. It is called
the Unisphere model 588 und
its features include a true cardi-
oid pickup pattern, built-in wind
filter and a chrome-plated all-
metal case. Frequency response
is quoted as 80 to 13,000Hz and
it is available in high, medium
and low impedances. $60 com-
plete with adapter, switch and 2
feet of cable.

Check No. 12 on Readers Service Card

Hitachi Receivers

Hitachi announce the release
of three new receivers, the SR-
300, SR-400 and SR-500 with
ratings of 12,25 and 40 watts per
channel respectively. All models
feature automatic stereo switch-
ing, interstation muting, switched
loudness control and center tun-
ing meter. Sensitivity of the SR-
600 illustrated is claimed to be
1.7uV for 20dB quieting.

Check No. 6 on Readers Service Card

Catalogues

I'rom Electro-Voice, two cata-
logues covering the complete
range of high fidelity products
including speakers, speaker sys-
tems and stereo components.
Full of easy to read tips on hi-fi.

Interested in headphones?
Sharpe Audio has a new free
catalogue describing their range
of headsets which include induc-
tion and wireless (RF) types
plus audio station and sound
centres ancilliary equipment.

Check No. 23 on Readers Service Card

Check No. 7 on Reader Service Card >
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The Ouer Rotor Mfor.

Attains new heights
in turntable efficiency

JVC announces the outer rotor motor—destined to reveclutionize
the record player as we know it.

Bigger and substantially heavier than the old inside rotor type,
the outer rotor motor achieves new heights in efficiency while cutting
power consumption in half. Among its advantages are greatly \y -
improved balances for a significant reduction in vibration and o
more even rotation, and completely eliminated hum, thanks to the
much reduced leakage flux.

The outer rotor motor is a feature of both the JVC 6102 and the
5201. The 6102, a beautifully-styled 4-speed component,
offers the option of records or 8-track stereo tapes and seils for just
$139.95" The 5201, another 4-speed model, is a bargain $94.95!

JVC's 5204, with 2-pole synchronous motor, is priced at just $59.957

If greatly improved turntable efficiency makes sense to you, drop
in and see your nearest JVC dealer. Only he is offering it.

*Suggested list prices

Catching On Fast

JVC America, Inc., 50-35, 56th Road, Maspeth New York, N.Y. 11378 A Subsidiary of Victor Company of Japan, Limited, Tokyo, Japan

WAL BAAGREHadikdistemn. com.



Coming in
March

SPECIAL LOUDSPEAKER
ISSUE. ..

Directory of Loudspeaker
systems

Q’s and A’s on Loudspeakers
—What the specifications
mean, how to choose a loud-
speaker, white noise testing
etc.

Loudspeakers Past and Pres-
ent—by Roy Allison and Bob
Berkovitz

Bass Response and Enclosure
Size—Victor Brociner looks
at some design criteria

How to add a Bass Speaker to
an Electrostatic Unit—Nate
Garfinkel describes how he
added a 'super woofer’ to his
Quads.

PLUS:
Record and Tape Reviews
and all the Regular Features

ABOUT THE COVER: This very elegant
installation was designed by David Beatty
Hi-Fi for Mr. and Mrs. Rogers of Kansas
City. Equipment used includes Mclntosh
amplifiers and tuner, Dual 1009 turn-
table and Bozak 302A’s speakers which
are housed in the lower section of the
pier cabinets.

8

Audioclinic

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.

More Selective TV Sets

Q. My color 1v set is being fed by
a rotating, high-gain, highly directional
antenna, 66 feet above the ground.

Distant stations are often adversely
affected by adjacent-channel interfer-
ence caused by strong local stations.
Why are not Tv set makers able to
eliminate this adjacent-channel inter-
ference?

Great strides have been made in
this respect where the FM band is con-
cerned. Crystal filters, such as are used
in Heath and other tuners, allow one
to listen to a weak station even when
it is next to a strong local one. It is
possible to apply similar circuits to a
TV tuner so as to accomplish similar
results for the video and audio per-
formances of Tv sets? If so, why are
not the manufacturers making use of
these filters>—Chester ] Alkema,
Grand Rapids, Mich.

A. There is no technical reason why
television receivers cannot be made
more selective, and, at the same time,
produce pictures with even more defi-
nition than is presently the case.

However, economic considerations
play a role here. Because competition
among manufacturers is keen and
costs are measured in tenths of a cent,
a manufacturer would have to be
pretty sure that these circuit changes
would really be important to the con-
sumer before he would decide to in-
clude them.

As it is, you are one of the very
few who is interested in having such
a set. Hence, vou will either have to
do some design work of your own or

At inRadRa ISt o Ty

simply enjoy your present set.

Another problem regarding selec-
tivity is one which involves the front
end. Very often, amateur radio opera-
tors are blamed for creating interfer-
ence to television receivers. True, the
emanations of some of these trans-
mitters do find their way into television
sets, but it is not the fault of the
operator of the station. It is the fault
of poor front-end design of the tele-
vision receiver which allows this type
of interference to enter the receiver.
This is the kind of problem that most
television users would not understand
as a design problem, and, therefore,
would not complain to the manufac-
turers of the sets.

Q. I want to learn how to construct
a voltage divider to put between my
cartridge and preamplifier in order to
cut down first-stage overload—R. B.
Taylor, Sellersville, Pa.

A. You can make a voltage divider
which will reduce the output from
your cartridge sufficiently to prevent
overloading of the early stages of your
equipment.

There are two resistors needed.
Their total ohmic value, when they
are connected in series, is 47 k ohms
so that it will match the cartridge’s
requirements. You probably will need
to reduce the signal output to perhaps

ONE CHANNEL SHOWN-
DUPLICATE FOR STEREQ

=

FROM

CARTRIDGE TO PREAMP FROM

Ry CARTRIDGE

L

Ry & Ry = 22K FOR 6 dB LOSS
Ry = 33K Ry = 15K FOR 10d8 LOSS

Fig. 1

6 dB below its present level. Therefore
the value of each resistor should be
93.5 k ohms. However, there is no
such value made in standard resistance
sizes. Therefore, 22 k ohms is the
closest obtainable value. (There will
be no degradation of sound quality
as a result of this slight discrepancy.)
See Fig. 1.

If the signal level is still too high,
change the resistances to 33 k and

Check No. 9 on Reader Service Card -



COLUMBIA STEREO TAPE CLUB now offers you
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The Well-Tempered
Synthesizer
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LOVE THEME

~PLUS—

F R E E—if you join now
REVOLUTIONARY SELF.-
THREADING TAKE-UP REEL
Just drop the end of the tape over this
reel, start your recorder, and watch it
thread itself! Unique Scotch® process
autormatically threads up tape of any
thickaess, releases freely on rewind.

12

plus mailing and handling
if you join now, and agree to buy five
additional tapes during the coming year,
from the hundreds to be offered

176776
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Love Theme

ATLANTIC] &)

176735

JUST LOOK AT THE FABULOUS SELEC-
TION of best-sellers the Columbia Stereo
Tape Club is now offering new members!
The greatest stars...the biggest hits ...
and all available in the incomparable
stereo fidelity of 4-track reel-to-reel tape!
To introduce you to the Club, you may
select any 5 of the stereo tapes shown
here, and we'll send them to you for only
one dollar each! That's right...5 STEREO
TAPES for only $5.00, and all you need to
do is agree to purchase as few as five
more tapes during the coming year.

AS A MEMBER you will receive, every four
weeks, a copy of the Club’s entertaining
and informative music magazine. Each
issue describes the regular selections for
each musical interest. .. hits from every
IiebIdI of music, from scores of different
abels.

If you do not want a tape in any month
— just tell us so by returning the selection
card by the date specified...or you may
use the card to order any of the other
tapes offered. If you want only the reg-
ular selection for your musical interest,
you need do nothing — it will be shipped
to you automatically. And from time to
time, the Club will offer some special
tapes which you may reject by returning
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the special dated form provided ... or ac-
cept by doing nothing.

YOUR OWN CHARGE ACCOUNT! Upon
enrollment, we will open a charge account
in your name. You pay for your tapes
only after you’ve received them. They will
be mailed and billed to you at the regular
Club price of $7.98 (occasional Original
Cast recordings somewhat higher), plus
a mailing and handling charge.
FANTASTIC BONUS PLAN! Once you've
completed your enrollment agreement,
for every tape you purchase you will be
entitled to an additional stereo tape of
your choice for only $2.00...0r you may
choose one FREE tape for every two
tapes you buy.

SEND NO MONEY NOW! Just fill in and
mail the coupon today!

Note: All tapes offered by the
Club must be played back on 4-track
reel-to-reel stereo equipment.

APO, FPO addressees: write for special offer

COLUMBIA STEREO

TAPE CLUB
Terre Haute, Indiana 47808

SEERTER,
167692
RAY CONNIFF'S
GREATEST HITS
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COLUMBIA STEREO TAPE CLUB, Terre Haute, Indiana 47808

Please enroll me as a member of the Club. I've indicated
below the 5 tapes I wish to receive for only $1.00 each,
plus postage and handling. Include the self-threading
takeup reel FREE.

SEND ME THESE S TAPES (fill in numbers)

I I I | |

My main musical interest is (check one):
[0 CLASSICAL [0 POPULAR

I agree to purchase flve selections during the coming
year, under the terms outlined in this advertisement ...
and I may cancel membership at any time thereafter. If
I continue, for every tape I purchase I will get an addi-
tional stereo tape of my choice for only $200 . . .or I
may choose a FREE tape for every two tapes I buy.

Name. . . . e e e e .
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15 k ohms. The 15 k resistor should
be placed closest to ground because it
is the one which must develop the
lower voltage.

Pliace the two voltage dividers (one
for each channel) in a metal container.
Mount the input and output connectors
to the box. This arrangement is useful
in eliminating unshielded resistors and
their leads.

It might be convenient to have a
method whereby any voltage between
zero and the full output capability of
your cartridge can be fed to the input
of your preamplifier. This can be ac-
complished through the use of a
50-k ohm potentiometer. See Fig. 2.
The 50-k ohm resistance value of this
pot is close enough to the recom-
mended 47-k ohm cartridge termina-

50K

TO PREAMP

=

Fig. 2

tion that there will be no degradation
of sound quality.

As with the circuit of Fig. 1, this
potentiometer should he mounted in a
metal box.

If vou have a VIVM and a test
record, the two potentiometers needed
for stereo should be adjusted to pro-
vide equal voltages between their
wipers and ground.

Regardless of which of the two cir-
cuits vou choose, connect a ground
wire between the metal box in which
the circuit is mounted and vour pre-
amplifier.

Background Music

Q. What is meant by “background
music”’®—Mr. M. Reich, Bronx, N.Y.

A. Background is that music which
vou often hear in restaurants, banks
and other establishments. It is carried
on ordinary FM stations, probably the
verv ones to which you listen all the
time. You cannot hear it at home,
however, because it is transmitted on
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what is known as a subcarrier. The
main FM carrier is modulated by the
audio you hear, plus some stereo in-
formation which you cannot hear on
4 monophonic receiver. Furthermore,
there is a 67-kHz carrier which also
frequency modulates the main carrier.
This carrier, in turn, is frequency
modulated, and contains the back-
ground music service.

In order to receive this background
music programming, the FM signal is
first detected in the usual way. The
regular program is then filtered out of
the resulting audio and all that is left
is the recovered 67-kHz subcarrier
This carrier is then passed into cir-
cuitry which detects its FM just as is
done when detecting the FM with
which you are familiar.

Transformers in Solid-State
Amplifiers

Q. It appears that most, if not all,
of the latest solid-state amplifiers have
no output transformers, driver, or inter-
stage transformers.

Do you fecl there is any advantage
in performance of either having dricer
transformers or not having them?
Would their presence deteriorate tran-
sient responsesP—Leonard Drasin,
Jamaica, N.Y.

A. I do not think driver transformers
impede good transient response. They
are not required to handle much
power. Further, because of the low
impedances associated with solid-state
circuitry, these transformers will not
have sufficient turns to cause severe
losses of highs because of distributed
capacitance.

The use of driver transformers solves
some design problems, especially that
of phase splitting.

Meter Disagreement

Q. Several FM stereo tuners I have
seen have both a center-of-channel
tuning meter and a signal-strength
meter. If properly aligned, should the
two meters agree with one another as
to the point of best tuning? If not,
which one should be relied onP—
Leonard Drasin, Jamaica, N. Y.

A. Theoretically, center channel
meters Dhoth should give proper read-
ings at the same time. In other words,
when the center-of-channel meter
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shows proper tuning, this reading
should coincide with the maximum
signa] point on the signal strength
meter. I noticed, however, that in
many cases the readings will corre-
spond at one particular signal strength
—that used when aligning the tuner.
A signal which is stronger or weaker
than this one will produce disagree-
ment between the meter readings.

I am not altogether sure of the rea-
son why this discrepancy should exist
My personal guess would be that it
has something to do with current flow-
ing in the detector circuit and the
changes in diode conductivity with
varying signal levels feeding this cir-
cuit.

In any case, when the two meters
disagree, rely on the center-of-channel
meter reading.

Of course, if the readings are in vio-
lent disagreement, it might indicate
that you must have your tuner aligned.

Relay Protection for
Solid-State Amps

Q. Why don’t manufacturers use
relays as aids in protecting solid-state
circuits from overload®—Name with-
held.

A. When transistor circuits are over-
loaded, they often burn out with light-
ning speed. Therefore, in order to
protect such devices, the protective
circuit must sense the potential danger
even faster than it can act to cause the
damage.

Being mechanical devices, relays
are not fast acting. Therein lies the
basic reason why they are not used in
solid-state amplifier protective cir-
cuits. Further, relays are not com-
pletely reliable in other ways. Oxida-
tion of their contacts can make them
useless. Failure of a restoring spring
can also destroy their usefulness.

Product Information

Simply complete the Reader Ser-
vice Card (back of issue), noting
the reader service number on
advertisements and editorial ma-
terial. We’ll handle the rest.

AUDIO e FEBRUARY 1970



FORTHOSE WHO DEMAND
The ﬁy Zenr

Some people can .accep: reduced quality in their audio
components. For others — the recording engineer, the
professional musician, the music connoisseur — there is

only one quality — the very best. These are the
uncompromising — the people who choose CROWN.

They know that behind each Crown product stands
the teamwork of some of the nation’s finest audio
engineers and proudest American: craftsmen. These are
the designers whose innovations have led the tape
industry with exclusive electro-magnetic braking, the
first solid-state components, original computer logic tape
control, the new industry standard power amplifier —
DC300, and now an ultra-flexible, high-performance
control center. These are the craftsmen who carefully
hand-fabricate and test each unit, entering measurements
on individual proof-of-pzrformance records. This is the
product line that is worthy the pride of both its makers
and its owner, '

To discover what you're missing — compare
CROWN's Total Performance sound today. Write Crown,
Box 1000, Elkhart, Indiana, 46514.

® C>834 For the audic
%@ perfzctionist or professiona,
—— the altimate in live recording. < chenrels in-/me, 2
MADE ONLY IN AMERICA speeds, computer logic -ape ccn=rcl mever beaks
tapes, remote control optional, sourd-on-< anc .
sourd-wizh-sound, echo effects
All models shown featu-e tota slco1 solid stase
desien, nan-mechanical trakes, pracisic n micre-gas
heacs, 5~ VU meters, 4 mic or 'ne irputs, >/16™
panel wah massive cemtral castirg, third Jaean
monitor with AB switch, rugged construction, 100
hours inplant testing.

CX722 Superlative profes- SX724 Professional perform- SX824 For the serious audio- DC300 Laboratory standard
sional quality with outstand- ance at a minimum price. es- phile, the ultimate home re- basic amplifier. 300 watts per
ing flexibility for on-location sential for the finest compon- corder. Z channels, 2 speeds, channel RMS, complete out-
recording. 2 channels, 3 ent systems. 1/4-track stereo computer logic control never put protection, extrems puri-
speeds, pushbutton electric 2 speeds, push-button electric breaks tapes, remote control ty, shown in walnut cabinet
control, remote start/stop op- control, remote start/stop op- opticnal, sound-on-sound, D40 The ideal menitor ampli-
tional, sound-on-sound, sound tional, sound-on-sound, shown shown in genuine walnut hard- fier. 40 watts per channel
-with-sound, echo effects, in scuff-proof carrying case. wood cabinet. RMS, compact, low distortion,
shown in studio console. shown in walnut cabinet,
AUDIO ¢ FEBRUARY 1970 Check No. 11 on Reader Service Card 11
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BERT WHYTE

My involvement with four-channel ste-
reo gives me a distinct feeling of deja vu

. as well it might, since there are so
many parallels between four- and two-
channel stereo. But there are difterences,
there are dissimilarities between the two,
which pose some formidable problems.

As was the case with two-channel ste-
reo, there is a great deal of experimenta-
tion to be done in the matter of micro-
phone placement before we can optimize
this parameter of four-channel sound. Of
course, it goes without saying that micro-
phone placement hefore we can optimize
variables . hall acoustics, individual
engineering and recording-director pref-
erences, the special demands of certain
repertoire . that it is unlikely there
will be a set inflexible standard. But we
must at least have a guideline which in-
telligently used will provide some reason-
able standard of rear-channel information.
It is also highly probable that those engi-
neers who make the most successful four-
channel recordings will have modified
their recording techniques even in respect
to their handling of the front channels.
They will have embraced new recording
disciplines in which they think of the
totality of the four-channel medium,
rather than the front and rear channels as
separate entities. This was one of the
problems in the early days of two-channel
stereo . . . many engineers accustomed to
monophonic recording couldn’t orient
themselves to stereo . . . they found it
hard to “think stereo.” In fact you would
be amazed by the number of the engi-
neers in those davs who thought stereo
was “stuff and nonsense!”

Experimentation with mike placement
naturally means live recording . . . and
here is where the problems begin. One
might safelv assume that a typical profes-
sional classical recording session would be
the best place for four-channel experi-
ment. and for the most part this is correct.
However. evervone on the session is al-
ways aware of the giant taxi meter ticking
inexorably . . . the staggering cost-per-
minute union rate of the musicians . . .
and if things aren’t going smoothly, the
four-channel experiments would have to
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be abandoned. It is still a two-channel
market and that comes first. The alterna-
tive of course, is a situation where one
can experiment without the terrible pres-
sures of a commercial session. This in-
volves many factors and unfortunately it
is going to be a more complicated proce-
dure than it was in the early days of
two-channel stereo. For example, there is
the matter of the two rear microphones.
In 1951 when I was recording stereo with
Maestro Stokowski, the recordings were of
actual concerts. Whenever possible T hung
my microphones, hut often had to use
mike stands and booms. This did not too
greatly discommode the audience . . . the
mikes blocked very little in the way of
sight-lines and the cables snaked along
the foot of the stage to one of the wings
where I was ensconced with my recording
equipment. Monitoring was strictly via
earphones. As you can imagine, if you
tried to do the same thing todav for a
four-channel recording of a concert, un-
less you could hang the rear mikes vou
would be ont of luck as the hall manage-
ment almost certainly would not permit
the placement of mike stands and booms
among the audience at an appropriate
place in the hall. Over-riding all this
would be the matter of union clearance
to make the recording. Since what we
were doing was strictly experimental and
non-commercial, Maestro Stokowski was
able to arrange clearance with the local
involved. What would happen today is a
matter of considerable conjecture.

Well. no matter. If we are to learn any-
thing about this new medium we all must
experiment. I have the big Crown four-
channel recorder and ancillary equipment
and I'm rarin’ to go! So where do we
conduct our experiments? If vou are for-
tunate enough to be near a large city or
live in one. the blessed musical amateurs
are the answer. In New York. the suburbs
are quite well endowed with amateur
community or-
chestras with as many as 80 members.
There are choral groups galore . . . the
colleges and universities have many musi-
cal organizations of various tvpes and
sizes. In the city itself, there is almost an
embarrassment of musical riches in the
large churches. As I write this in early
December. the churches are offering Bach
Cantatas. the Bach “Christmas Oratorio,”
the “Messiah.” Mendelssohn’s “Flijah.”
the Poulenc and Vivaldi Glorias, Kodaly’s
“Te Deum,” numerous organ recitals and
much more. Some of these productions
are quite modest with little more than
piano or organ accompaniment. Others
have brass ensembles or chamber orches-
tras. Still others have elaborate presenta-
tions with full orchestra and some well-

symphony orchestras . . .
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known soloists. Okay, so these groups
don’t exactly sound like the Philharmonic
and the Westminster Choir! Some of them
are surprisingly polished performers and
when all is said and done, they are more
than adequate for the experiments. Get-
ting permission to record these various
groups ranges from dead easy (especially
if the director of the group is a hi-fi nut)
to in some cases impossible, due to the
presence of some union musicians within
a particular group. It is a very hide-bound
attitude because for one thing the group
is not good enough to compete commer-
cially with the great orchestras and
choruses. For another thing, the union
musicians ultimately will benefit from
four-channel sound when it eventually
supplants two-channel stereo, since all of
the symphonic literature including all the
old pot-boilers, will have to be newly
recorded for the four-channel medium.
My experiences in recording two-channel
stereo with organizations of this kind has
been generally good with amicable rela-
tions and polite co-operation.

Once vou have decided what groups
you would like to record, there is a
preliminary task to take care of bhefore
asking permission to record. You must
visit the hall or church where the groups
are to perform and check the acoustics.
Churches are rarelv “dry” acoustically,
but many halls are quite “dry” with
reverb periods so short that they would
be useless for four-channel recording. Or
there may be other acoustical problems
like severe slapback, too long a reverb
period, multiple echos, bass attenuation,
and so on. No use trying to record four-
channel stereo in a poor acoustic situation.
Assuming a good recording locale has
been found it is now necessary to face the
fact that you probably won’t get permis-
sion to place your rear mikes among the
audience at the actual concert. Even if
you could. the location you choose prob-
ably wouldn’t be right and vou could
hardly change the mike positions during
the concert. After all, the idea is to expe-
riment, right? Thus we must accept the
idea that the best time for our experi-
ments is during rehearsals. Then we can
make all the changes we desire. 1 per-
sonally plan to attend two rehearsals . . .
the one before the final and the final
rehearsal. In this way I may find a mike
placement that seems to have possibilities,
and then if T am lucky, I may get per-
mission to hang the mikes in that position
and thus record the actual concert. If this
is not possible, the final rehearsal will still
furnish sufficient data. Since four-channel
tape can be spliced as easily as two-
channel, a skillful editor may be able to
put together a complete performance.
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If it were not for the incomparable Shure V-15 Type ||
(IMPROVED) Super-Track, the Shure M91E Hi-Track would be
equal or superior to any other phono cartridge in trackability . . .
regardless of price! The astounding thing is that it costs from
$15.00 to $50.00 less than its lesser counterparts. And, it
features an exclusive “Easy-Mount” design in the bargain.
Trade up to the M91E now, and to the V-15 Type It (IMPROVED)
T e when your ship comes in. Elliptical Stylus. 3% to 1% grams
FREQUENCY by tracking. $49.95. Other models with spherical styli, up to 3

TRACKABILITY CHART FOR M91E grams tracking, as low as $39.95.
Measured At One Gram

8 25

MODULATION VELOCITY CM/SFE.

N e s e om

SHURE
M91E HI-TRACK PHONO CARTRIDGE

© 1969, Shure Brothers Inc,, 222 Hartrey Ave., Evanston, lllinois 60204
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We're making progress, but alas, this
business of four-channel recording is
quite cumbersome. For example, let us
assume we are in a good hall at a re-
hearsal. Your front mikes are in place and
the rear mikes some distance down the
hall. Ideally, to monitor the four-channel
sound you will be in a room off to the
side of the hall, or perhaps behind the
stage. To reach this room from the hall
you may need as much as a hundred feet
of mike cable for each mike. You can’t
monitor in the hall with loudspeakers,
hence the long cables. In the room you
will have vour four-channel recorder, two
stereo amplifiers, two loudspeakers in
front of you, and two in back of you. The
room will have been heavily damped with
rolls of builder’s fiberglass insulation . . .
we want to hear the acoustics of the hall
with a minimum of interference from the
room acoustics. Unles§ you are rich
enough to have an intercom system or
closed-circuit TV, you'll be working blind
in the room. What comes over the mikes
will have to be vour cues to start record-
ing. In the case of a concert, you'll prac-
tically have to run continuously. To cope
with varying acoustics of halls our mike
complement would include four with
cardioid pattern and four omnidirectional,
to be used in various groupings. A mike
that would greatly facilitate experiments
is the AKG Model C-12 which has a
number of patterns remotely switchable
from the recorder locale. As you can see,
the recording and monitoring of four-
channel stereo darn near requires an ex-
pedition with pack mules! As an admit-
tedly lazy tvpe, the thought of all that
equipment appalls me. How much easier
two-channel stereo recording is! You can
usually have vour recorder right in the
hall or church with vou, albeit off to one
side. vour mike runs are short and oh!
those lovely earphones! Surely the inven-
tive genius of the audio industry can
devise some way to monitor four-channel
stereo via earphones? Perhaps two sepa-
rate elements in each earphone reproduc-
ing front and rear mikes? The front sound
would undoubtedly swamp the rear. How
ahout one pair of phones on the ears and
the other signals via bone conduction?
You can’t blame me for trying! Probably
the simplest thing is to plug phones alter-
nately between front and rear amplifiers
and try to hazard a guess as to whether
vou have too much or too little rear in-
formation. It’s worth a try although I
don’t really b