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Any high-power receiver
gives you good midrange response,
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Today's low-efficiency speaker systems need plenty of
clean, undistorted power to sound their best. And almost
any modern receiver can put out the needed power in
the midrange frequencies . .. that's easy. Where the real
test occurs is in the vital low and high frequency ranges

. that's where Scott beats any competition you can
name.

For sustained undistorted power at low frequencies,
Scott engineers have designed one of the heftiest, cool-
est-running power supplies in the business. The over-
sized transformer is specially designed for minimum
heat rise and maximum efficiency. Giant power supply
capacitors store more than adequate power for even the
most strenuous bass passages. As you can see on the
graph, Scott power is sustained even below 100 Hz,
where other receivers tend to ‘‘sag.”

Scott Full Complementary Output gives you lower dis-
tortion at critical high frequencies than any other

amplifier circuit design. High-gain F/ C/ O transistors are
specified by Scott for lower distortion at any given
power output.

Laboratory test results and power charts can show you
exactly where Scott receivers excel. But the most con-
vincing proof is to listen to any Scott receiver connected
to the speakers of your choice. Choose from three out-
standing modeis: the 342C FM stereo receiver, at $269.95;
the 382C AM/FM stereo receiver, at $299.95; and the 386
AM/FM stereo receiver, at $395.95.

[HSCOTT:

H. H. Scott, Inc., Dept. 011-10
111 Powdermill Road, Maynard, Massachusetts 01754

Export: Scott International
Maynard, Massachusetts 01754

Check No. 100 on Reader Service Card (c) 1970, H. H. Scott, Inc.



DOLBY AND
IVIULTI TRACK
IN LONDON

With the increasirg soghistication of
pop and rock recording, c uality conscious
London studios are finding the
DOLBY SYSTEM essential in
preventing the noise problents which
are otherwisz inherent in multitrack
recording. In London’s rapidly
axpand ng network of 16-track
studios, 19 of the 20 recorders
currently in use are fully equipped
with Dolky noise reduction unit

Robi Casle at Trdont Studics DALBY LABORATORIES INC

23 Do'by 4301 s, P ¥ £ %
A tuig)6,9% i 16- e pobwelcre 233 Avenus of -he Ame-izas New York NY¥ 10014

teleprone (212} 245-2525 cebles Dolylabs New York

-

Mixe Clawdoa at |.B.C. Recordmng Studios UK anzl rkernational ¢

b G e e 34€ Clzoham Road London SW$ England
teleghone C1-720 1111 telex 319109 cables Dolbylabs London

Frenk Oween 3t |sland Studias
30 Eolby A301 un ts,
including 24 o1 th-ee 16-t ack recordes

top “ight
Ore cf the Doby installatbns at Dlympic Studios DDLBY SYSTE M
Landon’s tirst mul i-track =tudo 2 use

naise rec.ction th oughcut
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The first thing that will impress
you about the all-new W45 is its
articulation, how every nuance
of the musical score, every in-
tonation of the instruments
comes through with exhilarating
clarity and definition. The W45
is not a big speaker (only 22" x
12”7 x 10" deep), except when
you measure its performance!
The woofer is a heavy duty
10" unit with high compliance

neofrene surround; a specially |

constructed, large diameter
voice coil assembly and a mas-
sive magnet structure are all en-
gineered for the purpose of
taking the power and dynamic
range demanded, and giving it
all back again as distortion-free,

mirror-image sound. The mid
and treble ranges are handled
by the 3Va” and 22" ultra-curvi-
linear uniis that spread the
sound throughout the listening
area smoothly and uniformly.
Special “‘unitized” cabinet con-
struction avoids spurious noises.

At $117.00 list, the W45 is an
attractively priced and excep-
tional value. It is just one of six
Wharfedale speaker systems
engineered for every budget.
Write to Wharfedale Division,
British Industries Co., Dept. HS-
10, Westbury, New York 11590.

Wharfedale

ACHROMATIC SPEAKER SYSTEMS

The new W45 takes
all the oomph inthe oom pah pah

and all the1

Check No. 3 on Reader Service Card




Coming
in
December

CHRISTMAS BUYERS GUIDE:

Some suggestions for Xmas
shopping—gifts your wife can
buy you—or you can buy your-
self!

SPECIAL HEADPHONE
NUMBER:

The leading makes tested and
evaluated.

EQUIPMENT PROFILES
include:

KLH Model 33 Loudspeakers
Empire 598 Turntable

PLUS

Record and Tape Reviews and
all the regular features.

About the cover: This rather Patriotic
cover shows a Conn Mellophonium which
was specially designed by Stan Kenton. It
is monophonic and if you wanted to buy
one, it would set you back about $400.
.. . Keen-eyed readers will have noticed
an AR receiver reflected in the bell. The
distortion is purely visual. . . .

Audioclinic

JOSEPH GIOVANELLI

Connecting a TV set to a
Home Music System

Q. How do I obtain audio output from
my television receiver which can be fed
to the auxiliary input of my music sys-
temP—Charles Reibeling, Brooklyn, New
York

A. Without having a schematic of your
television set here as 1 write this, it is
impossible to give vou a concrete answer.
All T can do here is give you some gen-
eral guidelines to follow.

Many television receivers are of the
series-heater-string variety, having no
power transformer. If yours is one of
these sets, do not attempt to connect it
to vour audio system without first obtain-
ing an isolation transformer. Such a
transformer is connected between the
a.c. power line and the set. It does
exactly what its name implies: it isolates
the power line from the television set’s
ground system. The voltage appearing
across the output socket of the transfor-
mer is the same as that supplied by the
power line. The purpose of the trans-
former in this application is to ensure
that the ground system of the set is not
connected directly to the power line.
Without the transformer, the television
set’s ground system could either be at
true ground potential or might be “hot”
with respect to ground, depending upon
the polarity of the wall plug. You can see
that if the TV set’s ground was actually
“hot,” and that if it is connected to a
high fidelity system which is grounded,
the full power line voltage would be
shorted, blowing a fuse and possibly
damaging the two pieces of equipment.
Further, we must not overlook the shock
hazard which exists at the time that the
connection is made.

Assuming that the set is a tube-
equipped unit, the signal can be taken
directly across the volume control. How-
ever, if the set is of solid-state design,
there will not be sufficient signal pro-
duced across this volume control to drive
vour high fidelity system. You should
obtain your signal from the output of
the stage following the volume control.
This means that the setting of the vol-
ume control on your TV set will affect
the volume produced by vour high fidel-
ity system. This also means that the
television set’s internal speaker will also
operate simultaneously with the high
fidelity system. Its output can be si-
lenced by simply insering a single-pole

single-throw switch in series with the
speaker. If the set has a headphone jack,
then a dummy plug can be inserted into
it, cutting off the speaker. When sound
from the high fidelity system is desired,
the switch is open or the dummy is
plugged in. This arrangement should be
applicable to solid-state TV sets regard-
less of whether they use an output trans-
former or not.

In a tube-equipped set the amount of
signal appearing across the volume con-
trol terminals is sufficient to drive the
auxiliary high-level input of most home
music systems. A further advantage is
that the setting of volume control on the
TV set will have no effect on the level of
sound produced by your high fidelity
system. Therefore, no switching arrange-
ment need be provided to mute the tele-
vision set’s loudspeaker. Be sure that the
ground side of the volume control is
connected to the shield of the cable
which interconnects the television set
with the home music system. The “hot”
side conductor of the cable is connected
to the “hot” terminal of the control. The
center lug is not used to provide any
external connections.

If there is an overabundance of highs,
this means that the de-emphasis network
in your TV set is located in some portion
of the circuit after the volume control.

ig. 1 r
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Therefore, it must be added externally.
See Fig. 1. When using the TV set
alone, use it in the manner to which you
have become accustomed. However, if it
is connected at all times to the high
fidelity system, the input selector switch
must be set to the proper input in order
to prevent the audio of the TV set being
shorted out. If this switch is set to the
wrong position, nothing will be heard
from the TV set’s loudspeaker. When
you wish to listen to the television pro-
gram through the high fidelity system,
the volume control of the TV set should
be set to its minimum position so that no
sound is produced by its built-in loud-
speaker.

I have seen some instances in which
the volume control of the TV set is used

AUDIO * NOVEMBER 1970
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PROFESSIONAL -0 = &
- 2 e e )
e - ) f.resp. | 40Hz to | 20Hz to computer logic con-
o eSS S| vadh | e | 0| i for sale, rapd
STUDI S/N -60dB -60dB tape handling and

editing; full  remote
control optional

individual

equalizers

third  head momtor
with  A/B  switch;
meter monitoring  of
source, tape, output
and  source+tape,
sound - with - sound,
sound-on-sound and
echo

torque reel motors

“capable of providing
the most faithful re-
production of sound
through the magnetic
recording medium

to date” -Audio mag-
azine, 4/68

optional Trac-Sync

channel

2 mixing nputs per
channel

individual channel bias

adjust
rﬁgges(tjrucg%ﬂough o modular  construction
withstand parachute  $1790 for basic rack- \;«lnlthloeas%ov?ﬁgeszarttg
drops” -Audio mag-  mount half-track stereo and plugin  circut
azine, 4/68 deck, about $2300 with

boards; deck rotates
360° in console, locks
at any angle

CX822

Crown tape recorders and reproducers
are available in 42 models with almost
any head configuration, including 4 ¢han-
nels in-line. Patented electro-magnetic
brakes maintain ultra-light tape tension
and never need adjusting. They are made
by American craftsmen to professional
quality standards, with industnial-grade
construction for years of heavy use.

typtcal accessories,
Formica floor console
$295, rugged portable
case - $69

RECORDERS &
REPRODUCERS

SX 71 1 Claimed by its pro audio owners to
be the finest professional tape recorder value on
the market today price versus performance
= Frequency response at 7%ips +2dB 20Hz-20kHz,
at 3%ips t2dB 20Hz-10kHz = Wow & flutter at
7%ips 0.09%, at 3%1ps 0.18% m S/N at 7'2ips -60dB,
at 3%ips -55dB = Facilities: bias metering and
adjustment, third head monitor with A/B switch,
sound-with-sound, two mic or line inputs, meter
monitoring same as CX822, 60012 output ® Remote All Crown amplifiers are warranteed
start/stop optional, automatic stop in play mode three years for parts and labor. They
= $895 tor full-track mono deck as shown, $995 are 100% American-made to profes-
for half-track stereo deck sional qualhty standards. All are fully

protected against shorts, mismatch and

open circuits. Construction is indus-
S P7 2 2 trial-grade for years of continuous
tdeal reproducer for automation operation
systems ® Meets or exceeds all NAB standards ' ) )
® Remote start/stop optional, automatic stop in For more information, write CROWN,

Box 1000, Elkhart, Indiana 46514

STUDIO MONITOR @ &

AMPLIFIERS [———— | P

D4O Delivers 300 watts RMS per channel at

play mode m $595 for half-track stereo reproducer

f

i

D ’] 50 4Q = |M distortion less than 0.1%

1/10w-150w at 8Q2 & S/N 100dB below
Delivers 40 watts RMS per channel at
4 = Takes only 1%" rack space, weighs

8" Ibs. ® IM distortion less than 0.3%
from 1/10w to 30w at 8Q = S/N 100dB
below 30w output = $229 rack mount

Delivers 75 watts RMS both channels at
8Q = IM distortion less than 0.1%
from 1/10w to 75w at 8Q = S/N 100dB
below 75w output = Takes 5%" rack
space, weighs 16 Ibs. = $439 rack mount

Check No. 5 on Reader Service Card

150w output at 8Q2 = Lab Standard per-
formance and rehability = *“As close
to absolute perfection as any amplifier
we have ever seen” - Audio magazine,
10/69m$685 rack mount
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Fig. 2 PHONO CARTRIDGE oPOT
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as the load for the detector. Under these
circumstances, use a coupling capacitor
connected between the “hot” side of the
volume control and the cable feeding the
high fidelity system.

Going back to transistor sets, the de-
emphasis network will probably be lo-
cated at a point prior to the place where
you are extracting output. If, however,
the network is placed between this point
and the following stage, vou should con-
nect yvour music system to the output
side of this network.

You will almost certainly require a
coupling capacitor between the output
and your music system.

To facilitate a quick disconnect from
the music system, an appropriate jack
should be mounted on the rear apron
of the chassis. Thus, interconnecting the
TV set and the music system will simply
be a matter of running a cable between
the jack on the TV set and the appro-
priate input connector on the music sys-
tem.

Impedance and Speaker Efficiency

Q. From reading several articles con-
cerning amplifier power and speaker
power requirements, I am wunder the
impression that 8-ohm speaker systems
tend to he more efficient than four-ohm
speaker systems. Does speaker impedance
per se have much to do with efficiency?
—John J. Serocki, Whitestone, N.Y.

A. There is no way to equate speaker
efficiency with speaker impedance. Effi-
ciency depends on magnet design, cab-
inet design, cone mass, and other pa-
rameters.

As you know, transistor amplifiers are
designed to produce maximum power at
some specified impedance. If the speaker’s
impedance is higher than this value, the
amplifier cannot supply it with as much
power as would be true if the speaker
had an impedance equal to that which
enables the amplifier to deliver its max-
imum rated power. This might lead you
to think that speakers with, say, 16 ohms
impedance are not as efficient as others
of 8 ohms. However, this is really a mat-
ter of amplifier performance.

6
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Connecting a Pickup to Two Receivers

Q. I would like to connect my phono-
graph to two separate receivers by means
of two Y connectors. Would this be all
right or would it cause an interaction
between the two receivers?~Frank L.
Moore, Ogden, Utah

A. I do not suggest that you connect
your phonograph to two receivers, at
least not in the way yvou have described.
There are at least four reasons why I say
this.

1. The shielded cable required to
interconnect the two receivers to ‘your
phonograph system will be, obviously, of
greater total length than that which
would have been required to connect the
phonograph to a single receiver. Added
length means added capacitance, which,
in turn, can result in some loss of high
frequencies.

2. The combined load presented to
the cartridge by the two receivers will
he 23.5 K ohms. Most cartridges require

PHONO CARTRIDGE L
R REC
A __q
TAPE
oUTPUT
HI LEVEL

]
B ]
_:_

PHONO CARTRIDGE
FEED SYSTEM

47 K ohms for proper operation. Addi-
tional high-frequency losses are likely to
result.

3. If you desire to use receiver A to
hear a phonograph record, but receiver
B is switched to some source other
than phonograph, it is possible that the
cartridge will be shorted out, rendering
it inoperative as far as receiver A is con-
cerned. As you know, selector switches
often short out all unused inputs. There-
fore, receiver A could not be fed from
the cartridge except when both are
switched to the “phono” position.

4. The common ground lead between
the two reccivers and the phono car-
tridge is likely to serve as a ground loop

and introduce considerable hum into one
or both receivers.

This hookup is better accomplished
with a switching arrangement. See Fig.
2. Of course, this arrangement will not
enable both receivers to obtain signal
from the cartridge at the same time. If
this is a requirement, another method
must be devised.

One solution might be to connect re-
ceiver A directly to the phonograph
pickup. Then connect the “tape out”
jack of receiver A to one of the high-
level inputs of receiver B. Thus, when
plaving a phonograph record, receiver
A is switched to its “phono” position,
and receiver B is switched to the posi-
tion corresponding to the high-level input
fed by receiver A. See block diagram of
Fig. 3.

Solid-state equalizers are on the mar-
ket; theyv have neither volume nor tone
controls, but they do provide sufficient
gain and equalization so that their input
can be fed into the high-level input of
an audio system, and they provide suf-
ficient signal strength as well as the
RIAA compensation. The phonograph
cartridge could feed two receivers simul-
taneously by being connected as shown
in Fig. 4.

This scheme has the advantage that
the leads connecting the equalizer to the
receivers can be rather long without
producing significant loss of high fre-
quencies. (I am assuming, of course, that
the output impedance of the equalizer is
rather low, as would be the case if an
emitter follower stage is provided in the
output of the equalizer.)

This arrangement has the disadvantage
that, if the receivers are to be used for
separate functions, the phonograph cir-
cuitry will be shorted by the input selec-
tor switch, as was described earlier. &

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.

AUDIO e NOVEMBER 1970



Altec uses the Hewlett Packard 9100B computer
to design your Acousta—Vmced sound system.
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To properly engineer a sound system, you must
consider every detail. The shape of the individual
roorr, the absorption coefficients in the room,

the acoustical characteristics of the room. Plus,
the efficiency, directivity and uniformity of
dispersicn of the loudspeakers. And this is where
the experience and knowledge of your local
Acousta-Voicing® sound contractor can really
help First, he measures and calculates all the
parameters and fills out a computer-designed
survey form. This information is telephoned to
Altecs' central computer location, and fed tc our
Hew ett Packard 9100B. The answers received by
your Altec contractor include the basic design To: Altec lTansmg_‘ 151.5 South Manchester Avenue,
approach to be used, the equipment required, Anaheim, Calitornia 92803 _
posilioning information, everything the Acousta- [] Please send me more information on your computer planning

; . and designing of sound systems—including a reprint of the
Voicing sound contractor needs to install the article titled “"The Computer in Sound System Design” that

proper sound reinforcement system. appeared in AUDIO magazine.

[] Please have an Altec Acousta-Voicing sound contractor con-
Altec has the only team of sound contractors tact me to set up a demonstration date.
in the audio industry trained in computer plan- Name - -
ning and designing of sound systems. They’'re Company/Position _ B
also the only team equipped with the very latest Address. . :
in Hewlett Packard real time audio frequency City/State : Al'l'E[
spectrum analyzers and using calibrated, . o - - LAMSINGS

. .. . N Zip _— AN d

adjustable Acousta-Voicing equalization. And R umLI COMPANY OF TV LG ALTEC

they already have more than 1000 Acousta-

Voiced installations to their credit. )
Check No. 7 on Reader Service Card



BEHIND THE SCENES

BERT WHYTE

ast »MoNTH I described the old
L Brooklyn Paramount theatre, which
was to be the locale for a four-
channel recording of its newly restored
26-rank “mighty Wurlitzer” organ. Now
I'll cover the details of that recording.
It becomes quickly apparent when you
decide to make a four-channel recording
that it takes a lot of heavy equipment,
and there is almost always a scarcity of
eager, strong-bodied young men to lug
the stuff. 1 guess over the years I've been
spoiled by the superb facilities available
to me on “location recording.” First
there was the famous Mercury recording
truck, which Bob Fine had equipped to
cover virtually any recording contingency,
and in which, in relative comfort, I made
some of the earliest stereo recordings.
Then there was my Everest recording
truck, which was equipped for every kind
of recording including six-channel 35-mm
magnetic film. This truck used to accom-
pany me as “personal baggage” on the
S.S. United States, or the Queen Eliza-
beth. We would disembark at Southamp-
ton, drive to London, and thence to
Walthamstow Town Hall, where British
Customs would open the sealed truck and
in fairly short order we would be set up
to record. Ah, those were the days!
Now I'm older and fatter, and definitely
not kindly disposed to the more athletic
side of location recording. Nevertheless,
once yvou have been infected with “re-
cording fever,” there is no turning back,
and it is astonishing in retrospect what
kind of personal effort and sacrifices one
will make for the sake of a recording!
To make this four-channel stereo re-
cording 1 used an altogether remarkable
tape machine . . . the Ampex 440-4. This
is the workhorse of many professional re-
cording studios, where they are installed
in consoles. My unit had the tape trans-
port and four-channel electronics mounted
in separate portable (transportable would
be a better term) cases. The 440 trans-
port follows traditional Ampex design,
considerably updated and advanced in
this latest version. All elements are ex-
tremely rugged, designed for heavy duty.
The transport is solenoid operated, of
course, and the pushbutton controls have

8

a reassuringly solid feel and respond
instantly to your touch. The 440 I have
operates at 7.5 and 15 ips, and speed
change is electric at the flick of a switch.
Switches also handle equalization for
both tape speeds, as well as tensioning
for reel size. With this unit you can use
up to 10%-inch reels, but you can also
mix reel sizes—7-inch on one side, and
10% on the other and vice versa. Unlike
previous Ampex professional recorders,
the 440 accepts both quarter-inch and
half-inch tape. Neat trick, and here is
how they do it . . . the tape guides at the
supply and take-up sides of the recorder,
have an ingenious spring-loaded mech-
anism, which when pulled up and given a
half turn, gives guidance for quarter-inch
in one position and half-inch in the other
position. Next, the entire head structure
is interchangeable. The heads are con-
tained in a cast housing, the base of
which has been precision milled and fitted
with three machined guide pins. This
mates with a milled area on the heavy
top plate, and the pins fit into perfectly
aligned holes in the plate. The leads
from the heads terminate in a flat Fiber-
¢las board and are connected to a series
of pins. The pins plug into female recep-
tacles which are mounted at the back end
of the milled area on the top plate. With
this arrangement, one can choose many
different mono and stereo head configura-
tions for use with either quarter- or half-
inch tape. The four record/playback
amplifiers are completely independent
and can be connected to the heads in a
variety of ways. Currently I have a
three-channel half-inch head (there are
thousands of three-channel half-inch pro-
ductions in the vaults, and if one has the
right connections . . .) and a four-channel
half-inch head. I also used a quarter-inch
four-channel head for a while, one of the
first of this tyvpe built by Ampex. The
precision fitting of head assembly to base
plate, makes possible head interchange
without alignment. You can check the
alignment, of course, and thus far it has
been on the nose! The head assembly
also contains a scrape flutter filter (with
provision for a second filter if desired)
and for the first time on an Ampex pro-

fessional machine, automatic tape lifters.
Actually the lifters come up through the
top plate and into the head assembly.
Now here is another clever bit . . . the
lifters pull the tape away from the heads
in the fast forward or rewind modes . . .
but not completely. Thus a certain level
of “monkey chatter” can still be heard
and the trained recording engineer is
able to use this sound to locate various
parts of the program on the tape. The
440 electronics are all solid-state, have
large, legible VU meters, the usual input
and output pots, and switches to select
between record, playback, and “sel sync.”
The sel sync feature permits totally syn-
chronous recording, by circuit switching
which changes a record head into a play-
back head in multiple-track “layer-on-
laver” recording. Sound-on-sound and
sound-with-sound recording with ama-
teur tape machines always suffers from
the approximate tenth of a second lag
between the record and playback heads.

For this organ recording, T used the
440 with the four-channel half-inch
heads, mainly in the interests of signal-
to-noise ratio. This really came about,
because the 440, in common with all pro-
fessional machines, uses Cannon XLR
input and output plugs. These mate
splendidly with the professional Dolby
A301, which is similarly equipped.
Trouble is, I didn’t have a pair of Dolby
A301s. My Dolby “B” Type units have
RCA pin jacks and I just didn’t have the
time to make up cables with XLR on
one end and RCA pin on the other end. I
have since rectified this situation, and
now can do “state-of-the-art” four-chan-
nel stereo plus Dolby recording. The Am-
pex 440 is found mostly in professional
studios and as such, are usually set up
for a line input from a mixing console.
Thus in the portable versions if you want
to record with microphones, you must
use a plug-in pre-amplifier, which goes
into an accessory receptacle on the rear
of the record/playback amplifiers. This
is okay, but it doesn’t afford the flexibil-
ity of a mixer like the Ampex AM-10,
which accepts multiple mikes and can
also split mikes between channels. Since
I was recording four-channel stereo, two

AUDIO ¢ NOVEMBER 1970



Model 4344 is the latest pacesetter from JVC.
With more features, more versatility than any
other compact in its field. You can enjoy either
its superb FM stereo/AM receiver. Or your fa-
varite albums on its 4-speed changer. Or 4-track
cassettes on its built-in player. Or you can re-
cord your own stereo cassettes direct from the
radio, or use its microphones (included) to re-
cord from any outside source. And you get all
these great components in a beautiful wooden
cabinet that can sit on a book-shelf.

But don’t let its size fool you — JVC's 4344 is
a real heavyweight. With 45 watts music power,
2-way speaker switching and matching air sus-
pension speakers, illuminated function ind ca-
tors, handsome blackout dial, separate bass and
treble controls, FM-AFC switch. Even two VU
meters to simplify recording, and more.

See the Model 4344 at your nearest JVC d=al-
er today. Or write us direct for his address and
color brochure.

JVECatching On Fast

JVC America, Inc., 50-35, 56th Road, Maspeth, New York, N.Y. 11378

Check No. 9 on Reader Service Card
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mixers were necessary. With this Ampex
440 unit and the mixers, one can handle
almost any kind of “remote” or “loca-
tion” recording.

In a huge place like this theatre, you
need miles of mike cable, especially in a
hall where your recording cquipment is
not necessarily in a place of your choos-
ing. In surveying the theatre for mike
placement, I thought I had found a good
solution to this problem. As I told you
last month, Long Island University uses
the theatre as a gymnasium. They had
ripped out about half the old orchestra
seats and installed in their place a basket-
ball court. Powerful lights are installed
over the court, about 40 feet high, and
strung on wires across the width of the
theatre from the organ pipe chambers on
each side. The chambers begin roughly
35 feet from the floor. I figured I would
hang my primary left- and right-channel
mikes from these lighting support wires.
In order to change bulbs when they
burn out, there is a “cherry picker’—an
elevating platform—on the premises, and
with this gizmo I thought I had it made.
Alas, none of the custodians would under-
take to run the “cherry picker.” Now
even with Star mike stands and booms,
you can’t get higher than about 20 feet.
And they are heavy. And 1 didn’t have
any. Momentarily thwarted, we spotted a
pile of commercial-type folding tables ofl
to one side, and with the aid of some
agile types we placed tables one on top
of another, at a pre-determined spot on
each side of the theatre near the pipe
chambers, and when we had built up
the “table platforms” as high as we
dared, we gingerly put one of my light-
weight PIC mike stands on top. This
precarious assembly put my mikes about
30 fect high. The mikes used for the
front channels were the new Electro-Voice
RE-55 omni-directional dynamics. They
are rugged, highly sensitive mikes with a
flat wide-range response, and a particu-
larly good bottom end. While I decry the
practice of placing mikes fairly close to
the pipes, which usually reduces the spa-
tial characteristics, it is important to get
your mikes level with the pipe chambers.
When they are level and you adjust the
closeness of the mikes to the pipes, so
that you get the important high frequen-
cies without short-changing the acoustic
perspective, you've got the beginnings of
a good balance. Incidentally, the rever-
beration time in the theatre was no more
than 1.5 to 1.7 secs, but the hall has
great brilliance and liveness. The left and
right rear mikes were Electro-Voice RE-
15 cardioid dynamics. They were placed
on regular mike stands about 12 feet
high and a certain width apart, and a
certain distance from the front mikes.
The “dead” side of the cardioids were
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placed to the rear. This four-channel
stereo recording utilized a special tech-
nique, and thereby hangs a tale.

Some of you oldtimers may remember
a very early stereo recording called
“Sounds In The Round.” It was a rather
spectacular recording demonstrating the
spatial and directional aspects of stereo.
The recording was brilliantly engineered
by Bob Jordan and Jim Cunningham. Jim
has always heen in the forefront of stereo
experimentation, and today he is research
director for the Eight Track Recording
Co. of Chicago. About four years ago,
after much experimentation and research
in multi-dimensional recording techniques
and psychoacoustics, Jim developed a
unique  four-channel stereo recording
technique. A great deal of this technique
is based on fairly complex factors, but in
essence here is how it works . . . Re-
search has shown that the human brain

L
$ Ampex 440-4

!

cannot integrate sounds lasting much
longer than 33 milliseconds, with possibly
50 milliseconds right on the ragged edge.
Sounds longer than this confuse the brain
and thus we hear various orders of reflec-
tions. Working with this information, Jim
Cunningham devised a four-channel
stereo set-up, in which the primary mikes
are placed in more or less normal posi-
tion near the orchestra, depending on
the hall acoustics. The secondary mikes
he places preferably at 33 feet and no
more than 50 feet to the rear of the pri-
mary mikes, This distance is based on the
velocity of sound—approximately 1 foot
in 1 millisecond—hence 33 ms equals 33
feet. The width between the primary and
secondary mikes is dependent on many
factors, such as size and shape of hall,
reverberation time, size of performing
group, and so on. But in general, Jim’s
experiments have led him to conclude
that whenever practicable, the width be-

tween the mikes should be kept to the 33-
to 50-foot maximum. Further tests have
revealed that Jim’s technique doesn’t
work as well in a very reverberant hall.
In many situations, it may be necessary
to use cardioid mikes for front and rear
channels, with the rear cardioids present-
ing their “dead” side to the rear of the
hall.

Having made his four-channel stereo
recording in this fashion, Jim plays back
the recording quite differently from the
usual set-up of speakers in front of, and
to the rear of the auditor. The front
speakers remain in their normal position,
bhut the “secondary” speakers are placed
from % to % the distance between your
seat and the front speakers, they are
placed at the extreme sides of the room,
and they are angled in towards you.

I made the recording of the Brooklyn
Paramount organ with the Cunningham
technique. The primary (front) mikes
were a little less than 50 feet apart, the
secondary (rear) mikes were about 30
feet to the rear of the front mikes and
about 35 feet apart. The liveness of the
hall, led me to use the omni-directional
mikes in front and the cardioids in the
rear.

How does the Cunningham recording
compare with the four-channel stereo we
have heard up to now? In my opinion,
and the opinion of others who have heard
it, this is the most convincingly natural
sound vet. It is absolutely spectacular.
You play the two front channels and the
sound is that of a good high-quality
sterco recording. You switch in the sec-
ondary channels and the effect is stun-
ning and dramatic. The effect is not at
all subtle. Your whole listening room
opens up, a great stage seems to appear
before you. The effect is totally natural
too. Obviously, there is no danger of
overbalancing rear speakers and hearing
discrete instruments behind you, as is too
often the case with current four-channel
sound. In making the recording, the rear
channels were about 6 dB lower than
the front. In adjusting the playback level
of the secondary speakers, you strive for
a balance which complements the front
speakers, and this seems to be at quite
a bit higher level than you would ever
use for the rear channels in the surround
techniques. What about pop music with
the Cunningham technique? It works well
here too, providing that the recording
is made properly and played back with
Jim’s special set-up. However, a Cun-
ningham pop recording can be played in
“surround” style if desired, and without
any degradation of the sound. It is equally
important to emphasize that the playback
of currently available four-channel stereo
music will not give you the Cunningham
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“Perfect tone bursts”

Check No. 11 on Reader Service Card

We quote: “Tone burst response, using the Stereo Review SR-12 test
record, was perfect up to the highest frequencies . . .” That's Hirsch-Houck
Labs talking about the Shure V-15 Type Il Improved phono cartridge.
Hirsch-Houck also said the V-15 was “. . . always unstrained, effortless, and
a delight to listen to.”” We were enormously pleased, of course, but not
surprised. After all, the cartridge that does sound better to the ear should
also sound better to an electronic listening device. But now we feel we're
ready for the ultimate test — on your turntable, playing your records.

The incomparabie V-15 Type 1l Improved, w .
$67.50. Shure Brothers Incorporated, 222 ‘! SkFHUOUMRE
Hartrey Avenue, Evanston, lllinois 60204. y



sound. To hear this fabulous new sound,
it must be recorded and played back in
accordance with his prescrited tech-
niques.

Where can you hear Cunningham four-
channel stereo? That is a bit of a problem
right row. [ will be demonstrating some
of it at the Westbury and Newton Hi-Fi
Shows, but the trouble is that by the
time you read this the shows will be
over. It may be that some of the more
venturesome hi-fi sales rooms will want
to demonstrate this sound. The overall

point to remember is that a great deal of
experimenting lies ahead with all types
of four-channel sound. Both the Cun-
ningham and the “surround” four-channel
sound have their respective merits. Then
there is the thorny problem of speaker
placement in living rooms. Decor and
personal taste have to be a big factor
here. Fortunately, if you are contemplat-
ing the purchase of a four-channel stereo
tape recorder, it is comforting to know
that Cunningham, or “surround” or any
other kind of four-channel stereo that is

new

" SUPEREX...
it's beautiful

N WANT

SOMETHING
FRESH...
EXCITING?

Beautiful all the way! In design — a triumph of newest state-of-the-art
‘concepts. In response — a spectacular bass; sweet, clear highs; exciting
mid-range. And the experts say that overall performance is better than
some expensive speaker systems. It's all made possible by our exclusive
woofer/tweeter design that puts a 2-way speaker system at each ear. The
name is PROB-V. .. and the all-new extras include ‘‘con-form’’ ear cushions,
tunad port ear shells,” retractable cord and soft, tropical green finish.

SUPEREX ELECTRONIC CORP. \ Y
= 151 Ludlow Street, Yonkers, N.Y. 10705 w

$59.95 — at dealers everywhere
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likely to appear, can be played with equal
facility on the same machine.
o o o

It has been brought to my attention
that a few columns ago, I made a real
goof. In writing about the RCA Quad
Eight, I wondered why the time of the
cartridges would be cut down from 80
to 40 minutes. I even mentioned a few
sentences earlier, that in Quad Eight the
first set of four channels would end and
the player shift to the second set of
four channels. Worse still, I recorded
and sequenced the four programs on each
of the first hundred or so cartridges for
RCA. So I certainly know how the pro-
cess works. In fact, about a year ago I
wrote an elaborate article in Audio about
8-track cartridge sequencing. I'll have to
attribute my boo-boo on the time aspects
of Quad Eight to too many gin-and-
tonics, or some such thing when I was
writing the column. Sorry about that.

L L L

Progress is being made on the Dolby
front. Ampex Stereo Tapes, biggest pro-
ducer of open-reel, cartridge, and cassette
tapes, has announced it will be produc-
ing “Dolbyized” cassettes. First items
will be some London operas, with Tosca
and Norma heading the list. Ampex ex-
pects to be in production of the Dolby
cassettes by October 1st of this year.
The company has said it will produce
“Dolbyized” cassettes “whenever prac-
ticable” from most of their production,
but obviously such items as historical
and childrens’ tapes would be excluded.
Now that the ball is rolling on cassettes,
how about some “Dolbyized” open-reel
tapes for all the quality conscious audio-
philes who read this magazine? K

Dear
Editor. ..

1 very much appreciated the articles by
Don Davis on the use of a computer in
planning a Sound installation. Articles
of this caliber with the mathematics are
rarc these days. Keep up the good work!
J. THOMAS
Chicago
The article by Don Davis on Sound in-
stallation was far too technical. T could

not understand a word of it.
P. KELLY
Indiana

What can I say?—Ed.

(Continued on page 14)
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The time is tomorrow. The name is TEAC. The machines are the Simul-trak”
Series TCA-40. And they’re here today.

This series of tape decks combines the best features of high-quality
quarter-track, two-channel operation with four-channel stereo capability.
It’s the best of two worlds, in three versions, four channels.

All three models feature four-channel playback, as well )
as regular two-channel playback with auto reverse. What’s v 4
more, Models 40 and 41 can be modified later to the full j
four-channel capability of Model 42, at moderate cost.
Meanwhile, any one of these machines is compatible with
your present equipment; no modifications or reassembly
are necessary.

So what are you waiting for?

Simul-trak” surrounds you with sound — and gives you
a headstart on tomorrow.

TEAC

TEAC Corporation of America * 2000 Colorado Ave. « Santa Monica, Calif. 90404

:
v

4 ull
(LS T
" U

o
L i)

General Specifications

e Speeds— 7%z and 3% ips

® Motors—1 hyst. sync., 2 outer rotors

e Wow and Flutter—-0.12% @ 7% ips

® Freq. Response —=*3 dB 50-15,000 Hz @ 7%z ips
e S/N Ratio—50 dB

e Crosstalk—-48 dB

LINE RECOAD SELECT

PLAYBAZK

O O

s o TEAC MODEL RA-41 STEREO RECORD AMPLIFIER (5 o

TCA-40

e Ya-track, 2-channel stereo playback, plus 4-channel stereo playback (in-line)
e Ya-track, 2-channel erase and record heads for future “step-up ® Automatic
reverse for uninterrupted playback of conventional 2-channel tapes ® Feadily modified
tc TCA-41 or 42 e Buiit-in solid-state preamplifiers ® Ideal for duplication master or copy deck

TCA- 4‘ (Niustrated)

e Ya-track, 2-channel stereo playback, plus 4-channel stereo playback (in-ling) e Y-track, 2-channel record
¢ Automatic reverse for uninterrupted playback of 2-channel tapes ® Readily modified to tuture 4-channel
recording capability, or TCA-42 e Solid-state playback and record pream:plifiers e Off-the-tape monitoring selector

TCA-42

e l4-track, 2-channel stereo playback, plus 4-channel stereo playback (in-line) ® Y-track 2-channel stereo record and ko
4-channel stereo record (in-line) ® Automatic reverse for uninterrupted playback of 2-channel tapes e Total of 8 sepztate KO\
solid-state playback and record preamplifiers o Off-the-tape monitor selectors Abin g




Dear Editor. ..
(Continued from page 12)
Dear Sir:

After reading David Hafler’s article in the July issue, 1 feel
prompted to send you my own circuit for a derived center
speaker. (Nothing to do with four-channel stereo.) This circuit
solved a problem with my home stereo and does not require
that you modify the amplifier as does the Dynaco circuit.

My problem was that my Fisher 500TX would not deliver 60
watts RM.S. per channel with two 4-chm AR-3’s. With 4-ohm
loads the 500TX will deliver only about 37.5 watts R.M.S. per
channel. Also, the receiver would overheat at high levels and
eventually trip the thermal breaker. I was connecting my center
speaker—an 8-ohm AR-5-to the connection provided on the
receiver. But this only made a bad situation worse as it caused
the load impedance to go still lower. This power was not ade-
quate for two AR-3’s in a large room (AR recommends 60
per channel). I have determined that this is normal for a
500TX and my unit is not defective. Most people will assume
that the power goes up and not down with 4-ohm loads.

With the circuit shown, my receiver now operates cool at an
earsplitting level! About 25 per cent of the power is wasted in
the resistor with one channel driven. However, note that on
monaural no power is wasted since both leads of the resistor
are at the same voltage and phase. Whatever is wasted depends
on the program material. In my case the result was a very con-
siderable increase in acoustic power. And the receiver now
“sees” a much more favorable set of loads.

The purpose of the resistor is to cancel out any cross-channel
leakage. T use two 3.7-ohm “fuse” resistors (designed for TV
sets) and they get barely warm at maximum power. The value
is not critical as long as it is somewhere near the impedance of
the center speaker. The transformer is an ElectroVoice XT-1,

which is a large and heavy transformer with a 1:1 ratio. Purists
may object to the use of a transformer. Let me point out that
this transformer does not carry d.c. and has a 1:1 ratio. It is,
therefore, not subject to most of the woes of output trans-
formers. I cannot detect (and neither can anyone else) any
distortion introduced by the XT-1.

The sound with the two AR-3a’s in two corners and the
AR-5 in the middle of the wall is simply superb! The AR-5 is a
perfect match for the AR-3’s since it has similar midrange and
tweeter drivers. The somewhat lesser bass is no worry since
the AR-3a’s handle most of the bass—and they are in the best
location to handle it.

Sincerely,

Clyde E. Wade, Jr.

312 S. Cedar

Little Rock, Ark. 72205

aQ LEFT AR-3A

U= 2o
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1P ]

S CENTER AR-S
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40 RIGHT AR- 34 = =

Fig. 1—The transformer must be phased as shown in the dia-
gram or the resistor will not cancel channel leakage.
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CADENCE —the musical instrument speakers

Making better, clearer, amplified sound waves
is the THING Cadence does . .. better than

/ anythmg else in the industry. Cadence Speakers are built

to withstand heat from sustained notes at a high power
level and the vibrations and stresses which are continually
placed upon them. Cadence is guaranteed one full year

at the power level specified. This proven speaker

family has been selected by the manufacturers of most

of the world's fine amplified music instruments.
If making beautiful, clear sound waves is your
thing, ask for CADENCE SPEAKERS.

For complete information and the name of your
Cadence Dealer, write:

UTAH ELECTRONICS DIVISION
Utah-American Corporation

1124 East Franklin Street

Huntington, Indiana 46750
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Here is the new Dynaco A-50 Aperiodic loud-
speaker which costs $100 more ttan the pop-
ular A-25 loudspeaker.

As thousands of listeners have found, the A-25
gives excellent performance throughout the musi-
cal range and satisfies at least 95% of all listen-
ing requirements. Many people will not want to
spend $100 more for the last 5% that the A-50
provides . . . its lower frequency response, high
power handling capabilities, and slightly more lin-
ear impedance curve. The A-50's micrange is also
slightly smoother because the new dcme tweeter's

lower resonance permits a 1000 Hz crossover.

For most listeners, these are not substantive dif-
ferences, but for those striving for perfection,
they are worthwhile.

Here is how they are attained in the A-50: The
A-50's cabinet consists of two closed chambers,
each the size of the A-25, connected through an
acoustical resistance consisting of a narrow slot
filled with the critical density of fiber glass. The

olynaco Inc.

= =

3060 JEFFERSON
IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK

= 2

100 MORE

two 10" woofers and high dispersion dome tweeter
are mounted in the top half. The top enclosure
provides a high degree of acoustical loading in
the critical 50—150 Hz spectrum. This damping
is responsible for the outstanding transient per-
formance and flat impedance characteristic of the
speaker, and explains why power transfer between
an amplifier and the speaker is so efficient with
an aperiodic design.

Below 50 Hz the bottom air volume is added to
the top, giving a large air mass which combined
with the two 10” woofers extends low frequency
performance.

The A-50 and A-25 are acoustically compatible
and both can be used in the same four dimen-
sional stereo playback system. Your dealer now
has both speakers available for your comparison.
We know you will be satisfied with the A-25. We
also know that for those of you who are seeking
that last 59% of perfomance, the A-50 is worth
$100 more . . . $179.95.

ST., PHILA., PA. 19121
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Tape Guide

HERMAN BURSTEIN

Ay I PLEASE again remind readers
M that the basic purpose of the Tape
Guide is to answer queries about the elec-
tronic and magnetic aspects of tape re-
corders, about the use of tape machines,
and about problems of tape machines in
general.

Too many letters still come in asking for
recommendations or other comments bear-
ing on specific items of tape and other
audio equipment; the policy of Aupo pro-
hibits me from making such recommenda-
tions and comments. Readers are referred
to the Equipment Profiles for such views.
Also there are too many queries about the
idiosyncrasies of specific models of tape
machines; I am not and cannot be familiar
with all makes of tape machines, and
therefore cannot answer most of these
questions. Finally, there are too many
questions which should be addressed to
manufacturers or their representatives, as
for example, those on specifications or
maintenance of a particular model.

-3 o -3

Mr. Roger Odom, Engineering Manager
of SPARTA Electr. Corp., Carmichael,
California, has sent in a very interesting
suggestion about better erasure and lower
noise:

“Few, if any, home-entertainment or
semi-professional recorders develop a
strong enough field to erase a tape thor-
oughly. The previous recording may be
wiped out well enough, but the residual
tape noise will be much higher than need
be due to incomplete erasure. Use of a
good-quality bulk eraser can result in
several dB or more of increased S/N, but
only if the recorder’s erase head is suit-
ably disabled so as not to undo the good
of thorough bulk erasure. Of course this
won’t help in a system whose perform-
ance is limited by circuit noise, but this
should not be the case in any modern
recorder of reasonable quality . . . My
recorder has an erase-defeat switch, and
I bulk-erase. I can easily detect where 1
have recorded-over, using the internal
erase head, by the increased noise level.
Please try it some time.”

Tape Deck Amplifiers

Q. One thing that puzzles me about
tape decks is that they have built-in
amplifiers. 1 want to get a tape deck and
run it through my audio preamp and
power amplifier. Do the tape deck’s built-
in amplifiers have any effect on the per-
formance of the preamp and power amp?
Is it possible to obtain a tape deck that
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doesn’t have built-in amplifiers, or are
the huilt-in amplifiers a necessity? Also,
if the built-in amplifiers are a necessity,
would my audio preamp/power-amp
combination improve the quality of the
sound from the tape-deck amplifiers?
(Curtis T. Gross, APO San Francisco,
California)

A. For recording, a tape machine must
have a special preamp that includes an
oscillator. None of the audio preamps
customarily available provides this facil-
ity, nor the equalization that is required
in recording (treble boost of a specified
kind). For playback, a tape machine
must have a preamp to provide equaliza-
tion and amplification. Many audio pre-
amps provide this playback facility, so
that output of the tape playback head,
if desired, may be connected directly to
the audio preamp. (However, this cable
should be as short as possible to avoid
treble loss; and it must be routed care-
fully to avoid hum pickup.)

Playback quality is governed by the
amplification stage nearest to the play-
back head. Whether you are better off
connecting the playback head directly to
an external preamp, or going through the
playback preamp of the tape machine,
depends on the respective quality of each
preamp. In vour case, if you are using a
very-high-quality external precamp, you
might be better off bypassing the tape-
deck playback preamp. On the other
hand, in a good tape machine the play-
back preamp contains equalization adjust-
ments to compensate for the deviation
from “ideal response” of the particular
head. The external preamp ordinarily pro-
vides no such adjustment, and therefore
may not give as good a frequency re-
sponse.

Test Tones

Q. I have some test records with 1600-
Hz standard lateral test tones recorded
at velocities of 5 cm. per sec. rms and
7 cm. per sec. peak, respectively,
which are almost the same. Are these
test tones equivalent to the standard-
level tones on tape recorder align-
ment tapes and therefore useful for
level adjustments when copying rec-
ords, or does such a standard exist?
These records have worked for me
for copying some orchestral records,
but result in level settings either too
high or too low on others or on other

types of music, such as classical vocal.
Your comments will be appreciated.
— H. Michael Lafleur, Lafayette,
Louisiana.

A. There is no direct relationship
between the standard lateral test tone
for records and the standard level
tones for tapes. The latter are related
to a prescribed amount of distortion
recorded on the tape at a prescribed
frequency. The NAB magnetic tape
standards can give you more infor-
mation on this.

In setting level for recording a tape,
one cannot follow a purely mechanical
procedure based on a reference level
tone. Much depends on the nature
of the sound to be recorded; more
specifically, on the extent to which
peaks exceed average level. If ampli-
tude of the sound is relatively uni-
form, with peaks seldom more than
10 dB above average level, one can
safely record (without excessive dis-
tortion) at a higher level than”if there
is, say, a 20-dB distance between
peaks and average level.

Faulty Playback

Q. I have a problem with my tape
decks on recording. This is my second
deck, and hoth of them have given me
the same difficulty. When I am taping,
the meters show that the signals are going
through, but on playhack I can hear only
one channel. This happens off and on,
which is the reason I bought a second
deck. Also, on tapes I recorded a while
back, I can hear a mixed up sound on
one channel and the recording on the
other channel. If I rewind, sometimes
this problem clears up. Or if 1 take the
tape off and play it at a later date it is
okay. My amplifier plays both tapes and
discs well, and there is always sound in
both speakers. (Clyde M. Thomas, Par-
aiso, Canal Zone)

A. Your trouble might lie in a faulty
cable or other poor connection between
the output of your tape machine and the
input of your amplifier. Interchange the
left and right output cables of the tape
machine to verify this. If the sound goes
dead on the opposite channel than previ-
ously, the trouble is in the cable.

If the trouble is not in a cable, you
can likely pick up a clue as to where the
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The More Serious You Are
About Tape Recording,
The More You Need It.

HE ADVENT MODEL 100 NOISE
REDUCTION UNIT is designed for people

who own good recorders and demand a great deal

of them. The more ambitious the recorder and more

demanding the recordist, the more necessary an
investment it is.

The basics of the Advent Model 100 are these :
B It makes the famous Dolby® System of noise

reduction available for use with any tape deck.

W It reduces tape hiss at any speed by 1C db.

W It takes over the electronic control functions
(such as level-setting) of a recorder and performs
them more precisely and simply.

B It provides complete input mixing —al_.owing any
combination of microphone and line source mate-
rial to be “Dolbyized,” and adding the mixing
capability to recorders that lack it.

B It makes a striking improvement in recording
quality at any speed, and can be the difference
between mediocrity and high performance at
lower speeds.

It is hard to do justice to the difference the Model
100 can make in recording quality. While many
people know that the studio version of the Dolby
System has made a dramatic improvement in pro-
fessional recording and mastering, very few have
ever heard tapes of their own without backgrounc
noise. And not having blessed silence as a reference
is something like never having seen a television pic-
ture without “snow.” If you don’t know it isn’t
supposed to be there, you simply look or listen past
it and accept it as part of the medium.

But once you’ve seen or heard things without it,
life is different. With the usual hiss removed from
a good recording, there is a striking difference in
overall clarity and in the definition of individual
musical instruments. And quiet passages previously
“lost in the soup” emerge for the first time. The
difference is anything but academic.

It becomes even less academic at _ower tape
speeds, where the presence of noise —to the point
where it competes actively with music for attention
—has made wide-range recording unteriable. With
the usual noise gone, the potential low-speed fre-
quency and dynamic range of many recorders can
be realized for the first time. The 334 -ips speed can

become the highest needed for most critical record-
ings of music, enormously extending both the
convenience and economy of recording. And the
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The Advent Model 100
Noise Reduction Unit $250*

178-ips speed, both in open-reel and cassette
recording, can become as satisfactory as the 33%5-
rpm speed for records.

All of which led us both to present the Dolby
System for home use and to make it the basis of as
flexible and useful a “recording center” as we could
devise. The Model 100 provides the kind of record-
ing control that few home recorders do — the kind
that makes for precisely repeatable results and that
yields a recorder’s full performance in everyday use.
Its combination of four input-level controls and a
single master record-level control make the fussy
but critical matters of balance and final level easy
to do properly.

The Model 100 uses the “B-Type” Dolby cir-
cuitry developed by Dolby Laboratories specifically
for home recording and pre-recorded tape releases.
It comes with complete calibration facilities (includ-
ing an internal test-tone oscillator) for optimum use
with any recorder, and with a standard level tape
that assures a match with the universal playback
characteristic for all “Dolbyized” recordings,
including pre-recorded releases.

We will be happy to send further information.
But we hope you will explore the Model 100 for
yourself. We believe that it’s the single best invest-
ment for anyone who wants the fullest enjoyment
of tape.

Advent Corporation 377 Putnam Avenue, Cambridge, Massachusetts 02139

*Slightly higher in some parts of the United States

“Dolby” is a trademark of Dolby Laboratories.




THE LITTLE
PERFECTIONIST.
ONLY $100.

Not all records are created equal. And
now Audio Dynamics has done some-
thing about it. We've hand-crafted the
world's only 3 stylus cartridge. It allows
you to custom match the cartridge to
each record in your collection, simply by
selecting the optimum stylus assembly.

The ADC 25 represents the “state of
the art’’—the ultimate refinement of
Audio Dynamics’ induced magnet
principle.

With all this, the ADC 25 naturally
costs a little more than most other
cartridges, but for audiophiles $100.00
is a small price to pay for perfection.

If money /s an object, buy the ADC 26.
It is the same cartridge, but with one
elliptical stylus. You can always add one
or both of the other 2 styli later.

SPECIFICATIONS
ADC 25 STEREO PICKUP SYSTEM with
GRAIN ORIENTED DIAMOND STYLUS*

Type . . . Induced magnet

Sensitivity . . . 4 mv at 55 cms/sec.
recorded velocity

Tracking force range . .. ¥4 gram to
1Y grams

Frequency response . .. 10 Hz to
24,000 Hz = 2 db

Channel separation . .. 30 db from 50
Hz to 10 KC
20 db from 12,000 Hz to 24,000 Hz

Compliance .. . 40 x 10-* cms/dyne
Vertical tracking angle ... 15 degrees

Recommended load impedance . . .
47,000 nominal ohms

Price . . $100.00 suggested resale
Replacement Styli .. =251, =252,
=253

*For substantially increased stylus life
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TAPE GUIDE (Continued)

trouble does lie by reversing left and
right connections—for example, connect-
ing the tape left output jack of the tape
machine to the right input jack of the
amplifier. In such a case, if the trouble
switches channels, suspicion points at the
left output circuit of the tape machine.
Similarly, you can make further tests to
narrow down the source of difficulty to
the tape machine or to the amplifier; and
to either the playback or recording mode.

Sibilant Distortion

Q. My tape deck produces a type of
sound distortion which is independent of
the recording level, but dependent on the
tape speed. The most extreme effect of
the distortion is in nearly all sung words
containing “s.” The fairly short, sharp
sound of the “s” in the source becomes
a much-lengthened “ssss” (somewhat like
a hiss) on the tape. Most extreme at the
slowest speed, the effect is still detectable
at 7.5 ips. When a cymbal is recorded,
it loses some or all of its clarity, depend-
ing on tape speed. What is the reason
for this distortion? (Conrad M. Swartz,
Minneapolis, Minnesota)

A. My guess is that the “distortion”
you describe may be due to a peak in
treble response. Such peaks are unlikely
to be severe, if they exist at all, at 7% ips
inasmuch as flat response of 15,000 Hz or
higher is readily attainable today at this
speed. But it still is not really easy to ob-
tain response to 15,000 Hz at reduced
speeds without giving up something in
the way of noise and/or distortion. To
maintain extended treble response at re-
duced speeds, a good deal of treble boost
is employed in recording—substantially
more than at 7% ips. This treble boost may
encompass a peak in response in the
vicinity of 5000 to 8000 Hz, unless the
equalization circuit is very carefully de-
signed. The peaked response characteris-
tics, frequently encountered at 3% ips and
lower speeds in many tape recorders,
could cause the “ssss” you describe.

The large amount of treble boost can
also produce distortion in two ways: (1)
It may overload the tape. (2) It may
overload the record amp of the tape
machine. Another possible cause of the
“ssss” is distortion in the record amp
due to a leaky capacitor, faulty resistor,
and so on,

Test Tapes

Q. I am interested in obtaining a test
tape to test and align my tape deck. Can
you suggest an inexpensive test tape that
will fulfill the job as a good substitute
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for the standard test tapes? (Laudie J.
Doubrava, Fairfield, California)

A. I am sorry, but I have no substitute
test tape to recommend. A great deal of
ingenuity, work, and care go into the
making of a good test tape; hence its
expensiveness. I would be disinclined to
trust an inexpensive test tape, because
this would seem to reflect insufficient care
in producing a product of very high pre-
cision for it to serve its intended purpose.

Head Life

Q. Could you hazard a guess as to how
long it might take before a properly in-
stalled replacement head begins to show
visual signs of wear? That happened
within three hours after I installed a new
head in my recorder, and this leads me
to believe that something must be wrong.
(Robert Pearson, Chicago, Illinois)

A. I am sure it should be much more
than three hours. Are vou by any chance
mistaking accumulation of tape oxide for
visual head wear?

Measurement Levels

Q. Why is frequency response of a
tape recorder measured well below 0
VU rather than at a higher levelP—
R. B. Rose, APO San Francisco, Cali-
fornia.

A. To measure a tape machine’s
frequency response, frequencies are
recorded at a level typically 15 to 20
dB below 0 VU to avoid tape satura-
tion at high frequencies. The record
amplifier supplies a substantial amount
of treble emphasis, and recording in
the vicinity of 0 VU would therefore
result in tape saturation at the high
end of the audio range. Correspond-
ingly, in playback there would be an

erroneous indication of inadequate
treble response. The reason 1 say
erroneous is that natural sound

generally contains high frequencies of
substantially lower magnitude than
mid-frequencies, thereby avoiding
tape saturation at the high end. How-
ever, in testing record-playback re-
sponse, one feeds in high frequencies
of the same magnitude as mid-fre-
quencies. A

If you have a problem or question on
tape recording, write to Mr. Herman
Burnstein at AUDIO, 134 North Thir-
teenth Street, Philadelphia, Pa. 19107.
All letters are answered. Please enclose
a stamped, self-addressed envelope.
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Editor’s
Review

Five years ago I wrote “I do not suppose anything
has caused so much confusion in the audic world
as this question of power output. When highly qual-
ified cngineers talk (and argue) about RMS or sine
wave power, peak watts, continuous power, IHF, EIA,
music power and so on, it is no wonder that the man-
in-the-street scratches his head in some bewilderment.
Gertrude Stein could have said ‘A Watt is a Watt is a
Watt” but she would have been quite wrong!” Well,
the situation today is still the same—worse if any-
thing—because we have additional ratings like the
misleading *+1 dB figures to contend with. . . .

The question is, said Alice “whether you can make
words mean so many things?”

“The question is,” said Humpty Dumpty, “which is
to be master—that’s all.”

Referring to the recent Federal Trade Commission
Hearing on Amplifier Power Advertising, Acoustic
Research issued a statement saying:

“Acoustic Research is firmly opposed to official rec-
ognition or sanction of so-called ‘music power’ ratings
in advertising. This rating is not relevant to the char-
acter of many music signal waveforms, nor is it
consistent with accepted physical definitions of power.
Lacking any derivation from the nature of music and
power, it is an entirely promotional term, fabricated to
inflate the apparent performance of mediocre equip-
ment. The term lends itself to deceptive use; it cannot
clearly distinguish one amplifier from another of the
same rating; it demeans the integrity of those who
use it.

“Acoustic Research favors adoption and enforcement
of Rule 1, with minor modifications to make it more
complete. The rule would require every claim of
power output, bandwidth or distortion to be accom-
panied by

(1) A continuous power rating.

(2) The bandwidth over which this power could be

delivered in full.

(3) The maximum distortion at any frequency

within this bandwidth.

“FTC pressure can finally bring sanity and order to
amplifier power advertising, after nearly twenty years
of confusion.”
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Critics say—with some justification—that amplifiers
with identical RMS figures will not necessarily produce
the same power output as far as music is concerned.
In other words, an amplifier’s power supply regulation
might be such that the low-load d.c. voltage is appreci-
ably higher, allowing a larger power output on tran-
sient peaks—so increasing the Music Power rating.
The trouble is—there is no agreement as to how long
these short-duration peaks shall be. The new EIA
Standard speaks airily of measurements made “for a
short period of time when measured after the sudden
application of a signal.” The power peak of some organ
works like Bach’s Toccata and Fugue in D is main-
tained for quite long periods, and then how about
those tremendous climaxes in Vaughan Williams Sea
Symphony? Unfortunately, neither RMS nor Music
Power ratings take into account the amplifier’s distor-
tion at very low levels, overload recovery character-
istic, or indicate the type of distortion at clip point. An
amplifier which generates a high percentage of odd
harmonics at overload will sound much worse under
those conditions than one which produces a higher
proportion of second harmonics. (Some present-day
speaker systems are so inscnsitive that transient over-
loading occurs more often than supposed.) Then
there is the question of output loads: some amplifiers
will deliver their maximum output at 6 ohms and
others at 8. So it is difficult to come up with a simple
set of figures that can accurately indicate what the
dynamic power of an amplifier really is. Nevertheless,
continuous power rating, bandwidth, and distortion
figures are meaningful, repeatable measurements
which should always be used in preference to mythical
Music Power or dishonest = 1 dB figures.

L L L

The 1971 Washington Hi-Fi Show will take place
from February 12 to the 15th at the Hotel Washing-
ton—near the White House. Show director, Teresa

Rogers, believes the attendance will surpass the 1969
figure of 22,000.

£ L %

The New York Hi-Fi Show at Westbury was very
successful with an attendance of over 12,000. True,
some of the exhibitors were a little dissatisfied with the
small rooms and the parking facilities left a lot to be
desired (no pun intended) but the results were
worthwhile. Walter Goodman, the IHF President,
told me that attendance was double that anticipated
and that he himself was impressed with enthusiasm
of the great number of youngsters who were seriously
interested in Hi-Fi.

L L £

Some additions to the September Products Directory
will be found on pages 43 and 44. These include new
products, late arrivals and one or two we just plain
couldnt find room for.—GWT

AUDIO ¢ NOVEMBER 1970



A lot of people don’t know
that a cartridge that’s great for

ity system

could be disastrous for another.

That's why Pickering has done something fantas-
tically simple.

We've developed Dynamic Coupling Factor—
henceforth known as DCF.

All it is is a complicated name for an uncempli-
cated way to select the best cartridge for your system.
Itis your guide to the selection of that cartridge based
on its intended application in playback equipment—
just as horsepower is the guide to the proper engine
for a vehicle.

It works like this. You own an XYZ model record
changer. What cartridge do you pick? Not the $29.95
model because it isn’t designed for the capability of
your XYZ player. Not the $60.00 cartridge either, for
its quality cannot be realized in that unit.

Our chart—available to you free—reveals that you
need our model XV-15 with a DCF rating of 400 for
optimum performance. This means that you will get

100% of the music from your records. Not 50% or 75%
but all of the music capable of being obtained from
your particular playback unit.

Technically, what we’ve done is taken virtually
every high fidelity record player and pre-analyzed the
vital variables for you; those affecting cartridge design
and those related to the engineering features of the
various turntables and changers.

So now all you need to be well informed on car-
tridges is to send for our DCF application guide con-
taining our recommendations for what cartridge you
use with which record player.

And next time you walk into a high fidelity salon,
tell the man: “I'd like a Pickering XV-15 with a DCF of
400.” Or whatever.

Pickering cartridges are priced from $29.95 to
$60.00. For your free DCF chart, write DCF, Pickering
& Co., 101 Sunnyside Blvd., Plainview, N.Y. 11803.

PICKERING

“for those who can | hear |the difference’”
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HE FUNCTION GENERATOR is a fun-

damentally different oscillator from

its predecessors. The nearest to it
was the multivibrator. The old sine wave
oscillator worked, esssentially, by using
a tuned circuit or other frequency-selec-
tive network and applying gain to
make it oscillate at the required fre-
quency.

Oscillators that used a phase-shift or
bridge-type feedback, or even the twin-T
type, all employed the same principle.
What the reactive components, of what-
ever combination and configuration, de-
termined was frequency, basically of a
sinusoidal signal. If it oscillated too hard,
the shape departed from true sinusoid,
but that was the shape with which it
started, before it got big enough to distort.

And gain was the other adjustable
quantity. When gain was just a whisker
more than needed, the waveform built
up until something stopped it. In a good
oscillator, an automatic circuit would
turn down the gajn; in a poor one, dis-
tortion would reduce gain, because all
the signal handled was not of the true
frequency.

And if gain went a whisker too low,
the oscillation would die away. However
good a sine-wave oscillator, it has these
sort of “bouncy” characteristics, of grow-
ing and dying. The function generator
uses a totally different starting point.
Instead of frequency and gain being the
basic reference quantities, as in the sine-
wave generator, the function generator
uses time and amplitude as the basically
inter-related quantities.

Figure 1 shows one way of starting
such a design. Transistors Q1 and Q2 al-
ternately charge and discharge capacitor
C, as one or other of them is triggered
into and out of action. The rate of charge
or discharge is set by the voltage applied
to their bases, As shown, the emitters of
Q1 and Q2 have a 1-K resistor each. This
converts the voltage from base to supply
point into a constant current of the same
number of milliamps.

Transistors Q3 and Q4 serve to switch
off the transistor Q1 or Q2 that is mo-
mentarily inoperative. Suppose Ql is
momentarily charging C more positively.
For this to happen, Q6 short-circuits Q3,
so that the only current in the 1-K resistor
between the emitters of Q1 and Q3 and
supply plus is due to Q1 emitter current.
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THE FUNCTION GENERATOR

NORMAN H. CROWHURST

To maintain Q6 in saturation, Q4 must
also be conducting. The 1.5-K collector
resistor, feeding the base of Q6, sets the
collector and emitter voltage of Q6,
which is saturated, at plus 12 volts, due
to the drop in the 1-K resistor in the
emitters of Q2 and Q4. This means the
emitter of Q2 is more positive than its
base and thus it is cut off. Only QI is
supplying current that aflects the voltage
on C.

-———— 30v
00
Qs
1K 1K —4
1.5K
Q1 7 Q3
1
6K
J 1-10
wa L
T
Qs
Q2 @
Q7 1.5K
1K 1K § ) I
100
L - . ov

Fig. 1—The switching and charging, dis-
charging part of a function generator.

When the current through Q1 has
charged C to the point where its voltage
should go the other way, a trigger circuit
will reverse the cycle. Then Q3 will satu-
rate, along with Q7, and Q4 and Q6 will
be non-conducting.

When Q4 saturates Q6, Q4 in turn is
saturated by the 36-K resistor between
the bases of Q3 and Q4. Q7, being non-
conducting, allows the current in this re-
sistor to saturate Q4. Similarly, when Q7
saturates, Q4 is cut off, cutting ofl Q6,
thus allowing the current in the 36-K re-
sistor to saturate Q3 and maintain the
other bistable condition.

In this circuit, the rate, or slope of
both ‘up” and ‘down’ is controlled by the
input voltage applied to Q5. As this has
a 1-K resistor in both emitter and col-
lector, the voltage is duplicated, relative
to the respective supply points, at the
bases of Q1 and Q2. By applving from
1 to 10 volts d.c. at the base of Q5, the
charge and discharge rate may be varied
from 1 to 10 milliamps.

FROM
12-18v

If C is made 1 microfarad, 1 milliamp
will charge or discharge it at the rate of
1 volt per millisecond. Making the height
of the wave 6 volts (from 12 to 18, as
shown) means the ‘up’ slope will take 6
milliseconds and the ‘down’ slope will
take 6 milliseconds: a period of 12 milli-
seconds, or a frequency of 83.3 Hz.

Pushing the control voltage up to 10
volts, the charge and discharge rate will
change to 10 milliamps, resulting in
charge and discharge times of 0.6 milli-
second, or a 1.2 millisecond period: fre-
quency 833 Hz. Using different values
of C enables other frequency ranges to
be obtained. Using a capacitor of 0.1
uF, the frequency range will be from
833 Hz to 8330 Hz, for the same control-
voltage range.

Figure 2 shows the next step toward
the design, by adding a suitable trigger
circuit. First step is to provide the trigger
voltages, which is achieved by stringing a
resistor chain across the supply. The trig-
ger circuit consists of Q8, Q9, Q10, Q11.
As the bases of Q10, Q11 are at 12 and
18 volts, with the polarity of transistors
shown, all four transistors are normally
non-conducting.

The only time they conduct is at the
moment when the voltage at the bases of
Q8 and QY goes either more positive
than 18 volts or more negative than
12 volts.

When the voltage on C is moving posi-
tive, Q1 is conducting, Q4 and Q6 are
saturated, and Q7 is non-conducting.
When the voltage causes Q8 to conduct,
it triggers Q10 along with it, and this
triggers Q7 into saturation, which short-
circuits the base of Q4, cutting it off, and
thus discontinuing the saturation of Q6.
This allows Q3 to saturate, switching Q1
olf, while Q4 being cut oft allows Q2 to
start conducting to reverse the charge
direction.
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Function Generator

When the voltage on C gets so that Q9
starts to conduct, Q11 triggers Q6 into
saturation, cutting off Q3 and Q7 and al-
lowing Q4 to saturate, again reversing
the charge direction. This flipping will
carry on with close precision.

This is a precise triangular waveform,
with very linear sides, because the charg-
ing current is controlled entirely by the
voltage on the bases of Q1 and Q2, in
conjunction with the emitter resistor. For
example, 5 volts across the 1-K emitter
resistor sets the current at precisely 5
milliamps, and the collector current fol-
lows it. Precise choice of 1-K resistors,

both in the emitter and collector of Q5
and in the bases of Q1, Q3 and Q2, Q4,
is needed to effect an exactly symmetri-
cal wave.

The next step will be to use this tri-
angular wave as a basic form from which
to generate other waveforms. A series of
appropriately biased diodes and resistors
can change the slope of the waveform at
different points, until a very close ap-
proximation to sinusoidal is achieved.

The advantage of this method of mak-
ing a sine wave is that it works down to
a very low frequency. For example, by
using a 1000-gF capacitor for C, the
frequency range, with the same values

30V

1K 1K

Qs

1

$ 12V

—& Q

=4

Fig. 2—The trig-
ger elements
added to the cir-
cuit of Fig. 1.
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Fig.3—The com-
plete circuit,
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otherwise, can go down to from one cycle
every 12 seconds to one cycle every 1.2
seconds. It will trace these waveforms as
precisely and as immediately as it does
those of more conventional audio fre-
quency.

A 1/12th Hz sinusoidal oscillator, us-
ing the older circuits would take minutes
—perhaps half an hour—to settle to a
stable amplitude, even if a good sine
waveform was possible. This circuit starts
to generate the perfect sine wave imme-
diately.

But we do not have a sine wave yet.
All we have is a triangular wave, with a
peak-to-peak voltage of 6, using a 30-volt
supply. To be able to adjust the sine
waveform precisely, it will be advanta-
geous to make the wave bigger first. And
to set its limits as precisely as the 6-volt
limits at 12 and 18 volts on this embryo
wave.

Figure 3 shows the same circuit with 4
more transistors added that will achieve
this. Q12 and Q13 take the triangular
voltage, which is 6 volts peak to peak,
and convert it to a triangular current
waveform. The 27-K emitter resistors con-
vert the 6 volts maximum voltage to 6/27
= 222 microamps maximum current.

The 8.2-K collector resistors again con-
vert these currents to voltages, except
that there are now two of them, located
adjacent to the supply voltages, on the
d.c. scale. Before determining the volt-
age, consider the parallel effect of the
transistor bases, Q14 and Q15, which have
910-ohm emitter resistors. Assuming a
beta of 50, this refers back to the base
as 455K. In parallel with 82K, this
makes 7 K.

So the voltage at the bases of Q14 and
Q15 is triangular, of 0.222 X 7 = 1.56
volts peak. When C is charged to its
maximum positive, Q12 current falls to
zero, as does Q15 current, to which it is
coupled. At the same time Q13 current
reaches 222 microamps and Q14 base
reaches 1.56 volts negative of supply

plus.
The emitter voltage of 1.56 volts maxi-

mum, on Q14 or Q15, across 910 ohms,
results in a collector current of 1.56/910
= 1.72 milliamps. The other current, at
this moment, is zero.

The collector load for Q14 and Q15 is
the two 15-K resistors across the supply.
These provide a source voltage of half
the supply, or 15 volts, and a load re-
sistor value of 7.5 K. The maximum cur-
rent of 1.72 milliamps in 7.5K yields a
voltage of almost 13 volts peak, each
way, or 26 volts peak to peak.

Quite precise choice of values may be
needed to effect this degree of precision.

(Continued on page 87)
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Another Look
At Parallel-Connected
Loudspeakers

THERE 1S AN INNATE appeal in the use
of multiple speakers. It is difficult to

dispel the notion that many of a kind are
better than one. And why not, for that’s
the principle of democracy, is it not?
What, then, are the advantages of demo-
cratic speaker systems?

G. A. Briggs, in his 3rd edition of
Sound Reproduction (pp. 58-61), dis-
cusses some of the characteristics of a
system using nine 8-inch speakers. Both
good and bad results were noted. Among
the former was the ability to produce
sound at 30 Hz without doubling, and
among the latter was a good deal of
boominess. Improvement was gained by
being less democratic and replacing two
of the 8-inch units with more conserva-
tive 10-inch speakers.

Of a more recent vintage is the Sweet
Sixteen speaker system, in which sixteen
small, low-cost speakers were used.
Opinions vary, but many claim improved
bass response from this array.

Even more recently we have the Bose
speaker system. This unit also has nine
speakers, but arranged so as to achieve a
large percentage of reflected sound. The
reviews of this system are generally
excellent. Having listened to this system,
I must say that it has much better bass
than one would expect from a group of
small speakers. I don’t care how much
the bass is boosted, it is difficult to
achieve decent bass much below the
resonant frequency of the speakers.

Then, too, we have the example of some
speaker manufacturers who make top-of-
the-line speaker systems using several of
their best speakers in parallel (acous-
tically speaking). For example, 1 have
always had a liking for the large Bozak
systems that use four 12-inch speakers
for the bass, and Bozak makes it clear
that they believe these larger systems to
be superior. Now why is that?

Many reasons have been given for the
superiority of multiple speaker systems,
but the one I wish to dwell on is the
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superior bass response. This is partly
because 1 like lots of low bass and partly
because of my limited test facilities. On
to the experiments!

1 measured the impedance characteris-
tics of four identical low-cost ($15) 12-
inch speakers. The indicated resonance
was 38 Hz and varied only by 1 Iz, and
the impedance at resonance varied only
by a few ohms between the four speak-
ers. The results for one of the four are
plotted in Fig. 1.

The four speakers were then mounted
in a simple corner enclosure (which we
will discuss later) and the impedance of
the single speaker was again measured.
As can be seen from Fig. 1, there is some
eflect due to the combination of the
cabinet and the corner placement. The
speaker was slightly better damped, and
the resonant frequency was lowered by
two or three Hz.

Finally all four of the speakers were
phased, and then wired in a series
parallel combination, so as to achieve
nominally the same impedance as the
single speaker. The results (see Fig. 1)
are gratifying! The resonance has heen
moved down to 27.5 Hz.

What has happened? Mutual coupling.
When several speakers are connected in
phase and not too far apart physically,
the reactive and resistive components of
the air loading at low frequencies are
increased. Mr. Knowles has a good dis-
cussion of this effect in Keith Henney’s
Radio Engineering Handbook, 4th Ed.
(pp. 741-744). For four speakers the
radiation resistance, which is that part
of the air loading to which the speaker
can deliver acoustic power, is multiplied
by four. This is somewhat offset by the
increase in radiation reactance, but,
as Mr. Knowles points out, a typical
speaker system will gain about 5 decibels
in bass response by using four similar
speakers.

There is more. If we place the same
four speakers in a corner we gain another
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factor of four in radiation resistance. So
we achieve another 5 decibels bass boost,
for a total of 10.

Does it really happen? A microphone
and a.f. voltmeter were used to measure
the bass response. With the same 100 Hz
signal level the four in the corner were
found to produce 5 decibels more output
than the single speaker in the corner. At
4() Hz the increase was 12 decibels. That
is as low as my microphone goes. 1
believe that at 30 Hz the increase is more
like 15 decibels, hut I cannot prove it.

This is mostly in agreement with the
theory, although there is more bass
increase at 40 Hz than would be pre-
dicted. Of course, room acoustics and
microphone placement may explain the
differences. Incidentally, 10 decibels is
not peanuts; it is the difference between
a 20-watt amplifier and a 60-watt unit.

But what about that lowering of the
resonant frequency? Well, there is the
increase of reactive air loading that we
mentioned. The resonant frequency of
the speaker is determined by the com-
pliance of the speaker, the mass of the
speaker cone and voice coil, and the
equivalent mass of the reactive air load-
ing. As the air loading increases due to
mutual coupling effects, the equivalent
mass of the air load also increases, and
this lowers the resonant frequency. At
this point we need to know more about
the speakers in order to calculate the
effects of the increased air loading, but
we can make a few assumptions and see
if the results seem reasonable. From
Olson’s book Elements of Acoustical
Engineering, 2nd Ed., pp. 126, we see
that the mass of the speaker cone is
approximately equal to the mass of the
air loading for representative speakers.

If we then assume that the air mass,
due to the twin effects of four speakers
and corner placement, is doubled at low
frequencies (as seems reasonable from
Mr. Knowles curves), we arrive at the
conclusion that the total mass is increased
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How we saved our
new %139 speaker
from medium-priced
boredom

and conformity.

Ordinarily, there's nothing more bor-
ing than a medium-priced speaker
system.

Low-priced speakers can be exciting
because a few exceptions sound better
than they have the right to. And high-
priced speakers are, of course, end-
lessly fascinating because each ex-
presses a different designer's concept
of the "'state of the art.”

But bookshelf speakers in the $110 to
$150 range? When you've heard one,
you've heard them all.

That's why, having already created
some of the world’s finest low-priced
and high-priced speakers, we decided
that something distinctly new and dif-
ferent should be done for the music
fover with a middle-sized sterec budget.
The result was the Rectilinear XII.

First of all, we did something about
efficiency. Unlike the conformist acous-
tic-suspension speakers in this price
range, the Rectilinear Xl is a high-effi-
ciency tube-vented bass reflex system.
All you need is 10 clean watts to drive
it to ear-shattering levels. So you won't
need a high-priced amplifier or receiver
to enjoy your medium-priced speaker,
even if you like to feel those bottom
notes right in your stomach.

Then we did something about time
deloy distortion. The Rectilinear Xl
reacts faster to an input signal (it
“speaks’ sooner, with less time delay
between electrical input and acoustical
output, and with less lag between driv-
ers) than any other cone-type speaker
system except our own higher-priced

models. Rectilinear seems to be the only
speaker manufacturer to be concerned
about this type of distortion, but the dif-
ference it makes is easily audible to any
critical listener.

A nonconformist approach to cross-
over design is largely responsible for
the superior time delay characteristics
of tne Rectilinear XII. The 10-inch high-
excursion woofer is crossed over to the
“fast,” low-inertia 5-inch midrange
driver at 350 Hz, a much lower fre-
qguency than is conventional in three-
way bookshelf systems; the 3-inch
tweeter takes over at 4000 Hz. To com-
pound the unorthodoxy, we abandoned
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the customary parallel-type crossover
network in favor of a very elegant
series configuration, which gave us
vastly improved phase response.

Finally, as our ultimate defiance of tra-
dition, we listened objectively to our
own speaker. Did it really sound as
different as we had set out to make it
To our ears {which, after all, have a
good track record), it did. The
Rectilinear Xll seems to reproduce mu-
sic with a clarity and authority that few
speakers, at any price, can even ap-
proximate. And certainly none at $139.

But this is something that each pros-
pective buyer must decide for himself.
So, it you're shopping in this price
range, listen carefully to the Rectilinear
XIl. And, please, be cynical, jaded and
hard to please.

For your $139, you're entitled not to
be bored.

(For more information, including de-
tailed literature, see your audio dealer
or write to Rectilinear Research Corp.,
107 Bruckner Blvd., Bronx, N.Y. 10454,
Canada: H. Roy Gray Co. ltd., Mark-
ham, Ont. Overseas: Royal Sound Co.,
409 N. Main St., Freeport, N.Y. 11520.)

Rectilinear XIi




(Continued from page 24)

by a factor of 1.5, giving a new resonant
frequency 1/1.24 that of than the origi-
nal. Since the mecasured new resonant
frequency is 1/1.27 times the original,
either we made compensating errors in
our assumptions, or we are very close to
being right.

What about damping? Since the resis-
tive part of the air load at low frequen-
cies has increased more than the reactive
part, we would expect better damping.
A glance at Fig. 1 shows that the
impedance of the four in the corner is
lower than the single unmounted speaker,
so that the damping is apparently
improved.

What sort of enclosure was used in
these tests? Not much. Fig. 2 shows the
design. The top and bottom are made of
a 24-inch square piece of %-inch plywood
sawn diagonally. The front is 32 X 48
inches, also of %-inch plywood. A 2 X 4
is used at the rear to space the top and
bottom. All are screwed and glued
together. The speakers are mounted,
phased, and the whole is jammed into a
corner. Foam weather-stripping is used
to seal the inevitable gaps around the
top. The weatherstripping also prevents
rattles. There is about a 1-inch gap along
both sides which becomes a port. Thus
this is a bass reflex cabinet. The main
purpose of this port is to avoid the neces-
sity of achieving a seal along the edges.
The area of the port is too small in rela-
tion to the total cone size to give much
radiation. Furthermore, its high periph-
ery-to-area ratio is such as to damp the
port radiation rather well. However, the
port undoubtedly does some radiating,
and it lowers the speaker impedance as
well. The volume of the cabinet is just
under eight cubic feet. The cabinet does
not rattle, but for those interested in
making their own cabinets T recommend
the advice of Mr. Briggs (cited earlier).

There you have it, a little curiosity, a
simple cabinet, a few simple measure-
ments, and a little theory. How does it
sound? Clean. Good opera recordings are
very clear, without boominess. Beethoven
really growls.

What are the conclusions? Simply that
theory and experiment both conclude
that multiple speaker systems can give

both lower resonant frequencies and
more bass. K
See also:

‘“Another word on multiple speakers’ by John
Ward, Audio December, 1962

“Mutual acoustic impedance between radiators
in an infinite rigid plane’” by R. Pritchard, J.
Acous Soc. Am. 32, No. 6, 1960

“An open-baffle parallel-series array” by R.
Oakley, Audio December, 1963

Loudspeakers, by Gilbert Briggs (Cahners Pub-
g;llﬂnsg Co., 221 Columbus Ave., Boston, Mass.
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An audio engineer
talks about the new
VM professionals.

| Murray Allen owns one of “The VM professionals are really worthy of the
the world’s keenest ears. , .
He played sax aéld ((:ilarinet name. I've never seen so much professional
with big name bands : :
like Skitch Henderson’s control in home-type equipment.
| ggg gogggoil}ﬁrw:ﬁd’s “The VM 1521 receiver, for example,

o g : ) .
engi.neeri_ Axhd ggs gdorie does a lot of things even more expensive units I've
sessions for Bobby Melton, B ’

The Hi-Los, Julie London’ | Played with can’t. '

and many other famous “The bass and treble controls really give you
names. Murray was one of ce .

thelﬁrst to experiment ind a lot of room. And it’s got a high and low filter
multi-track recording an : : :
rECengllprioniercd in the you can switch in and out. The separation

use o -track. He is now 1 1

with Universal Recording 1s t‘?rl lﬁC, too. . .

Studios where hde q I mean you can take something like a
gggai?gsiszsc,oi;cslsgmg bass and clarinet duo and completely 1'solate the
the Schlitz and United bass on one channel, then completely isolate
Air Lines television .

campalt%ns w?}ich are the clarinet on the other.

He was also Audio ~ “Another thing, I live in an area where FM
Consultant to Science is very RFy. The VM 1521 has a new filter that

Research Associates.

handles it better than anything I've heard.
“The sp=akers are something else, too. VM calls them the Spiral Reflex System. Built on the twin wave theory.
That’s very efficient. And clean. Really clean. Especially the percussions. Even the transients don’t get distorted. It
even gets those low guitar sounds.
“And I really like the VM 1555 automatic turntable. The cueing. The belt-driven platter. The extra length on
the tone arm. The photo-electric tripping mechanism. All of them are terrific.
“And the spirdle gently lowers records all the way down to the stopped platter. Really takes good care of them.
“You know how hard it is to reproduce a clean piano or harp. Well, the 1555 does a beautiful job. Absolutely no wow.
“I listened to an album I engineered on a VM professional rig, and I can honestly say it was closer to the
master tape than I'd ever heard. I could even hear tape noise which is really rare.
“I've decided to take my VM professional outfit to my office. Every day I deal with people

. The VM
who really know a good sound when they hear it. PROFESSIONAL 1521
. . . (0}
“And it always pays to make a good impression.” complement: 49

transistors, 30 diodes,

i i ; ; e 3 1Cs, 2 MOSFETs o FM
For engineering specs on the complete VM Professional Series write: s Toor ganged

front end with 2 dual gate
w MOSFETSs for lower cross
modulation, greater

sensitivity and overload;

Dept. 74, P.O. Box 1247, Benton Harbor, Michigan 49022 or call direct, Area Code 616-925-8841. 5 pole phase linear

toroidal filters and
(Ask for Dept. 74) 2 ICs for selectivity,

sensitivity and limiting
that surpasses all
previous standards in
this price range
¢ AMPLIFIER: Power
output/bandwidth:
40 watts RMS/
channel power at less
than 0.5%
distortion;
bandwidth
9-30 KHz
@ IM distortion:
less than 0.5%
e Frequency
response:
=+ 1 db 20 Hz—
20 KHz e TUNER:
Sensitivity:
1.9 uv for 30 db
quieting ® Signal
to noise ratio:
—75 db e Capture
ratio: 1.8 db
eSelectivity: —75 db
e SM 100% MOD
distortion: less than
0.5% e Stereo
separation: 40 db
at I Hz ® Image
rejection: —90 db e IF
rejection: —100 db
PUrious response
re jection: —100 db
omes complete with
cabmet of oiled walnut
veneer hardwood at no
extra cost. (Model 1520,
same as above except 25
watts RMS/channel
power.)




“‘Rosemary~ “Brown

One is inclined to be facetious in writ-
ing about Rosemary Brown, as I know to
my cost. Too easy to poke fun. This
is the second version of my article. I
scrapped the first. Rosemary is the plain
little English housewife who takes down
music by dictation from the Great Com-
posers. The dead ones. She’s already
accumulated hundreds of pieces from
beyond the grave. And now she has a
recording of some of them.

Not that I have come around to believ-
ing. But I do feel that (a) there is
nothing to be gained from ribaldry at
the expense of those who may be acting
in good faith; and (b) there’s a lot to be
gained in Rosemary Brown’s case by sheer
listening. That’s my business and yours
too. We can read all about Rosemary
second hand. But when we listen, it’s
first hand. Straight from Rosemary to you
and me. Or is is straight from Liszt, and
Schubert?

The composers appear to her in per-
son, she says, and have even been known
to guide her hands at the piano. Liszt,
above all. But also others of a familiar
Music Appreciation sort—Chopin, Schu-
mann, Beethoven, Schubert, Brahms,
Rachmaninoff, Crieg, even Debussy. One
by one, under Liszt’s personal direction,
they are still giving her their compositions
from the Other Side. And she writes them
down, note for note. That is what makes
it all so interesting.

There is a Foundation now, set up ex-
pressly to provide Rosemary with enough
income so that she can work full-time
with these composers and learn more
musicianship and better finger technique,
the quicker to take down their music,
which sometimes comes through pretty
slowly. She is receiving what she calls
“tuition” (she means tutoring) right
now from Liszt himself, who has taken
over and organized her working day
with times for seeing the composers and
for concentrated studies of various sorts.

“I find Rachmaninoff most wonderful
for helping me in my actual playing,”
she says. “Ile’s been giving me quite a
lot of helpful hints and assistance in
trying to improve my style and tech-
nique.” As for Brahms, “he has given
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me some finger exercises to improve the
stretch between my fingers and the actual
span of my hands.” Beethoven brings her
some problems. “I would like to get onc
piece at a time completed . . . but instead,
I find he'll give me a page of one thing
and then two pages of something else—
it’s a little bit confusing but I must just
adapt muyself. He puts them together
eventually.”

Debussy, it scems, has been doing a lot
of painting, in the Impressionist style. 11e
showed her one called “Femme cn blen”
with a blue face, which she got to like.
As for Chopin, he got agitated one day
and burst out in French, “Le bain va ctre
englouti!”—the bathtub’s going to over-
flow. Sure enough, her daughter had left
the tap running. “I think it was after
that,” she says, “that I began to fecl
more at case with him.” Schubert came
to her the first time wearing his famous
spectacles but “I think it was only to
make sure I recognized him. Now he
doesn’t wear them at all.” But Liszt is
her favorite and he evidently decides
which composers to send along each
time. She just takes whoever comes.

Rosemary has heard the entire Un-
finished Symphony of Schubert, includ-
ing the part that wasu’t finished. She
hasn’t got it down yet. “Whether he will
eet it through—written down, that is—I
don’t yet know. All I can say is that it
was absolutely heavenly—I’ve never heard
anything so beautiful in all my life. I
thought that after I heard it I would
never forget the main theme but I never
wrote it down and it went—so he’ll have
to give it to me all over again. 1 find
that he communicates very easily.”

That tells you the Rosemary story. On
her record she tells it to you in her own
voice, in the same matter of fact way.
Rosemary could not be faking; there is a
ring of absolute conviction to her words.

Opinions on Rosemary vary. They fall
into three irreconcileable categories. (A)
She is harmlessly, totally looney. (B) She
is in contact with the other world—she
has ESP. (C) Her symptoms are charac-
teristic of well known types of delusion,
of which examples abound in the litera-
ture including Joan of Arc. Voices. Un-
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conscious total recall. Cryptomnesia.
These viewpoints will be argued until the
printed page turns blue and you may join
in if you wish. But only one thing mat-
ters, the music. Hundreds of pages of it
and plenty more on the way.

There could, of course, be fraud, or
pure hoax. I suppose Philips of Holland
and even the great BBC might be hood-
winked or—less likely—knowingly produce
a fake. I doubt it, but does it reallv mat-
ter? We now have two whole LI sides
of recorded Rosemary and the sheer fact
of its existence is the startling thing.
Somebody wrote down all of those notes
and, if there is honesty here, it was
Rosemary herself. 1 accept that premise,
and I believe it.

And so what do we find? I’ve listened.
It’s not bad at all—if hardly earthshaking.
Rosemary’s music is not amateurish. It
flows easily and for the most part with
good musical sense. She has a nice feel
for a kind of nineteenth-century salon
style, watered down and simplified but
really quite authentic, Just what Grandma
played in the front parlor. Her feeling for
modulation is excellent; she moves easily
from key to key and back again, as they
used to do—an art that is mostly lost on
today’s pros, who don’t have it and do
not want it. Rosemary knows how and
she seldom flubs. Nothing spectacular,
mind you. Just an easy, right sound.

She has a good sense for a tune, too,
in the right style. And she remembers
her tunes, plavs on them, brings them
back very properly. They stick—and you
remember them. Her piano writing is
the same, a simplified salon style, circa
1875 perhaps, slanted moderately in the
direction of one or another composer.
Good left-hand ficurations, a proper
spread of right-hand melodic line, a tex-
ture and mood that is of the period, if
out of its more insipid expression. Defi-
nitely, she has a knack.

What I hear is exactly what Rosemary
Brown might actually compose, or im-
provise of whatever, if there were no
ESP and she merely presented  her
“thing,” say, at a party, putting on a little
show of numbers done up “in the style
of” various composers. Not an uncommon
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It’s kind of a dumb-locking thing, but the
ear is still the best listening device around.
Which should tell you samething about the
shape of a Yamaha speaker.

True, the ear receives sound and a speaker

reproduces it. But the basic principles of
physics and design are essentially the same.
There is a place in the middle through which
the sound travels. Surrounding it are planes of

Either we're right
about the shape of our speakers,
or youre wearing the wrong kind of ears.

varying dimensions. There is no symmetry.
This is because sound is not symmetrical. It
bends. So symmetrical shapes—ears or speak-
ers—will confine sound to an area that won’t
let it bend naturally. (Cup your ear and see
how directional and differert things sound.)
The irregular shape of a Yamaha speaker
gives sound waves of different length a place to
go. Long waves go to the long parts, medium

waves to the medium parts and so on.

The result is a sound as close to natural as
you’ve heard. Freer, fuller, more omnidirec-
tional.

Listen to what natural sound is all about. If
you’re not convinced then, well, maybe you are
wearing the wrong kind of ears.

SYAMAHA

YAMAHA INTERNATIONAL CORP. Audio Products Division
7733 Telegraph Road, Montebetlo, Calif. 90640

Check No. 29 on Reader Service Card



This splice h
took 12 seconds.
itis now
stronger than
the original
tane.

Tape splicing used to be a
painstaking nuisance. Now
it can be accomplished in a matter of sec-
onds with EDITall, the only true splicing
method for reel, cartridge, cassette and video
tape. Perfect for professional and amateur
alike, It’s virtually the only method used by
broadcast, recording studios and manufac-
turers of 4 and 8 track tape cartridges and
cassettes.The reason: it's precise . . . rapid
... simple to use — every time you use it.
EDltab™ precisely trimmed tape splices,
make splicing even easier. They are avail-
able in ¥%” and 150 mil sizes. Tape spliced
in an EDITall block may be erased and used
over and over again for top quality record-
ings. EDITall splices are guaranteed to be
stronger than the original tape. Perfectly
smooth, they retain the original quality of
sound reproduction. And they never damage
tape heads or tape.

MARK & CUT COMPLEYED

POSITION

-

Regardless of the size tape you're using,
there's an EDITall kit to meet your require-
ments. Visit your EDITall dealer today or
write: ELPA MARKETING INDUSTRIES, INC,,
New Hyde Park, N.Y. 11040

EDITa/

Tape Splicing Method
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gift at all, and hers is good but not really
that good. Lots of people have the gift,
in one way or another. I can do it myself,
though my memory is dreadfully short
and I hate to write things down.

Don’t think that all the musical talent
in this world goes into the music profes-
sion! Ninety per cent never gets near a
formal music lesson. And remember that
Telemann, the most impeccable profes-
sional of his day, was totally self taught.
So, mostly, was Beethoven. And Wagner.
The good improvisers that I know (quite
a few—in quite a few styles) are almost
entirely self-trained. They just pick it up.

Rosemary, in addition, seems to have
an excellent memory and an accurate, if
slow, ability to write things out on paper.
That helps. That’s all. I don’t feel any
necessity to go further in explaining her
music. Her personality, her communica-
tion with the dead, is something else
again, though easily enough “explained”
by experts in psychology and in para-
psychology, even if they don’t agree.

On her record Rosemary has put a
good selection of her Liszt pieces, which
are the central body of her music, along
with a sampling from Chopin, Brahms,
and so on. She plays the simpler pieces
herself on one side. A typical forthright
amateur, she gets through the notes, a
bit heavily, and the sense of the music
is there. The tougher pieces, the ones
she can’t play herself, are on the other
side, played by a much more brilliant
pro, Peter Katin. These really sparkle.

The pieces grouped under Liszt’s name
are really very pleasant and well made,
her best without a doubt. They often
sound like minor Liszt, though more
often they are just of the period. Her
Chopin is not much different, the style
rather too late for Chopin (though she
hits a few tricky Chopinesque harmonies ).
Schumann rates about 10 per cent.
Wouldn't even know him. Her Schubert
is much better—she has a funny streak
of affinity for the music of the early part
of the century. Her Beethoven “Baga-
telle” is curiously like many bits of late
Beethoven, notably his late Bagatelles.

When it comes to Brahms, whose
forthright piano style is the easiest in the
world to imitate—even I can do it—Rose-
mary is way out of whack. Brahms would
roll his beer-barrel body if he could
hear her. Debussy is terrible; same old
semi-Liszt with a few bits of the Golli-
wog’s Cakewalk thrown in. ESP or no,
Rosemary is out of her depth with these
composers, as I hear it. But, oddly, her
little Grieg piece is excellent! (Only, I
think she borrowed it. Sounds very
familiar.)

“Grubelei,” the work of Liszt in 3-
against-5 time which she couldn’t play
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to find out what it sounded like, is a
superior piece. Its compound rhythms
are handled with real sophistication, the
misty altered-chord harmonies are much
more striking than those of the run of
other pieces. If Liszt didn’t manufacture
it, somebody did. Rosemary?

What we sense, compassionately, be-
yond this modest music and in Rosemary’s
disarming views on the composers, is a
conventionality, a narrowness, that is
surely no more than a reflection of her
own drab way of life. This is precisely
the music, these are the stories of the
Great Composers, that an ordinary house-
wife in the poorer section of London
would produce if—like the woodchuck—
she could. Rosemary can.

Her every note and word is out of a
sort of cultural hearsay, an echo of the
grandeurs of Music Appreciation filtered
down into a middle class wasteland. She
is expressing no more that that same
touching hope for the finer things of life
which pins up sepia prints of Mona Lisa
and the Last Supper in a thousand par-
lors, next to the portraits of the Great
Composers and a picture of the Matter-
horn, which puts a too-expensive upright
piano against the wall and the Reader’s
Digest on top, the Complete Britannica
(on installments) off in a corner. Rose-
mary has found a better way. It would
be nice to know the composers in per-
son, now, wouldn’t it? Perhaps to fufill
an otherwise empty life.

Rosemary Brown is trying so hard to
finish the Unfinished Symphony it almost
makes you weep. .3

A Musical
.1) Seance
L3

Featuring

Rosemary
Brown,

Peter Katin, pianists.

Philips PHS 900-256 stereo ($5.95). g
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FABULOUS SUCCESSOR TO
THE FABULOUS SANSUI 2000

THE NEW SANSUI 2000A

AND STILL AT THE SAME PRICE

$299.95 can still go a long way in purchasing top notch high fidelity equipment. The exciting new
2000A has a wide dial FM linear scale plus a sensitivity of 1.8 wV(IHF) for pin-point station selectivity
with a clean crisp signal from even distant stations. Its powerful 120 watts (IHF) will easily handle 2
pairs of stereo speaker systems. The Sansui 2000A has inputs for 2 phonographs, tape recording
and monitoring, headphones and auxiliary; and for the audiophile, pre- and main amplifiers may be
used separately. Hear the new Sansui 2000A at your franchised Sansui dealer.

@
Woodside, New York, 11377 e Los Angeles, California, 90007
SANSUI ELECTRIC CO., LTD., Tokyo, Japan ® Frankfurt a.M., West Germany Electronic Distributors (Canada), British Columbia
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Fisher Futura 201

Harman-Kardon 230

JVC 5040-2
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Sony STR-6065

new receivers-and an amplifier...

At the top, on the left, is the new
Fisher 201 receiver which costs only
$199.95. It features a FET ‘front end’
three IC’s, automatic stereo/mono
switching, FM muting, four-way speaker-
selector switch, blackout dial and illumi-
nated dial pointer. FM sensitivity is
quoted at 2.5 uV and total power output
is 50 watts (IHF).

The JVC receiver, model 5040-2 has
a power output rating of 200 watts total
(IHF) and the FM sensitivity is given as
1.8 uV. It incorporates the SEA (Sound
Effect Amplifier} system of tone controls
which operate at five different frequen-
cies—60, 250, 1000, 5000, and 15,000 Hz.
FETS are employed in the ‘front end’ and
two IC’s are used in the i.f. stages. Other
features include speaker switching,
semi-variable interstation muting and a
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better-than-average AM performance
due to the use of two r.f. stages. Price:
$449.95,

The Harman-Kardon 230 AM/FM re-
ceiver is very modestly priced at $159.95
and listed among its specifications are
a tape monitor, speaker selector, loud-
ness switch, blackout dial, and illumi-
nated push-button on/off switch. Power
output is 35 watts, total, (IHF), and FM
sensitivity 2.7 uV. A walnut enclosure is
available at $9.95.

Hitachi model 1A-1200 is an inte-
grated amplifier with a power output
rating of 120 watts (IHF). This is divided
into four sections and a panel switch
permits a selection of four 30-watt chan-
nels, one 60-watt center plus two 30-
watt, or two 60-watt channels. Output-
protection circuits are employed—plus a

power limiter controlled from the front
panel. Other features include high and
low filters, separate tone controls for
each channel, speaker select and mute
switch, tape monitor, and provision for
two phono inputs. The price of model
1A-1200 is $595.

The Sony STR-6065 is a high-powered
receiver rated at 255 watts (IHF). FM
sensitivity is quoted at 2.2 yV and AM at
20 uV. Provision is made for two phono
inputs and among the other facilities are
loudness, filter and mute switches, four-
position speaker selector and tape moni-
tor. Price of STR-6065 is $399.50 and a
smaller version with 145 watts (IHF) out-
put, STR-6055, costs $299.50.

Continued . . .
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New He athKit Stereo Gifts

o Receives AM, FM & FM-Stereo
e 1.8 uV sensitivity
e 9-pole L-Cfilter for over 70 4B selectivity
e “Blend” control eliminates
on-station FM hiss
e “Mute’ control attenuates
between-station FM noise

o 100 watts IHF, 70 watts
RMS output @ 8 chms
e Less than 0.25% harmonic & IM
distortion at full output, both channels
e Frequency response: -1 dB,
7 Hz to 60 kHz
e Complete input level controls

Smartly-styled Mediterranean cabinet included
with the new AS-101 & AS-102 speaker systems.
Pecan veneers & hardwood trim, beautifully
handcrafted. 29%” H x 273" W % 197" D

FREE
NEW 1971 CATALOG

Featuring these and dozens of
other exciting new Kkits for
home, hobby, test and service,
education and recreation . . .
over 300 easy-to-bulld, fun-to-
use electronlc Kits in all. Get
your FREE copy now . . . use
coupen_or write: Heath Com-
pany, Benton Harbor, Michi-
gan 49022.

New Heathkit AJ-29 . . . tuner section of
the famous AR 29...%$169.95*

Delivers the same remarkable AM, FM & FM-stereo
tuning as the famous Heathkit AR-29 stereo re-
ceiver. Preassembled, factory aligned FM tuner
uses FET design for superior overload character-
istics. 3 IC's in IF provide better AM rejection,
hard limiting, temperature stability & greater relia-
bility. 9-pole L-C filter eliminates IF alignment.
Modular plug-in circuit board construction for fast,
easy assembly. Built-in self-service capability.

Kit AJ-29, 18 lbs. .................. $169.95*
Assembled AE-19, oiled pecan cab.,
9 IbS!  wMY4 Fawerae fisses e e . . il $19.95*

New Heathkit AA-29 . . . amplifier from
the famous AR-29. .. $149.95*

Check the specs & compare — the AA-29 is in-
disputably the finest medium-power amplifier
available at any price! The best harmonic & IM
distortion figures in the industry, a massive, fully
regulated power supply, 4 individually heat-sinked
and protécted output transistors and individual in-
put level controls for each channel of each input
all add up to the greatest stereo buy of this or any
other Christmas season.

Kit AA-29, 27 |bs. .................. $149.95*
Assembled AE-19, oiled pecan cab.,
9 Ibs!  ws.g sk cen . aglewh L el . L. o $19.95*

New — Heath/Altec-Lansing®
& Heath/Bozak® Floor
Speaker Systems . ..

only $259.95*

Two remarkable floor systems for audiophiles who
desire the finest in reproduction. New AS-101 fea-
tures high-efficiency Altec-Lansing components
for 35-22,000 Hz response: 15” woofer & famous
sectoral horn. New AS-102 with Bozak compo-
nents delivers 40-20,000 Hz response from 12"
woofer, 6” midrange & 2-2%2" tweeters. AS-101,
53 Ibs. AS-102, 39 Ibs.

New — luxurious Mediterranean stereo
equipment Credenza . .. only $189.95*

The best of stereo worlds . . . wife-pleasing Medi-
terranean styling and room for all your stereo
components. 5%’ of craftsmanship, hickory ve-
neers and solid oak trim, finished in oiled pecan.
Ducted port enclosures on both ends accept 12"
speakers. Optional changer & cartridge-cassette
drawers. Assembled AE-101, 90 Ibs.

HEATH COMPANY, Dept. 41-11
Benton Harbor, Michigan 49022

D Enclosed Is $.
Please send mode| (s,

slightly higher to
costs of shippi
stocking, local se

Prices shown apply to
factory mail order only.
Retail store prices are

cover

ng,
rvice,

parts replacement,
demonstration facilities, etc.

330 E. Ball Road
Boston Area

165 Worcester St.

Chicago Area

224 Ogden Avenue

5444 Pear| Road

Dallas, Texas 75201
2715 Ross Avenue

Denver, Colorado 802
5940 W. 38th Ave.

3705 Westheimer

2309 S. Flower St.

Milwaukee, Wisc. 532
5215 W. Fond du Lac

Minneapolis Area

101 Shady Oak Road
35W. 45th Street
6318 Roosevelt Blvd.

St. Louis, Mo. 63123
9296 Gravois Ave.
San Diego Area

La Mesa, Calif. 92041
8363 Center Drive
San Francisco Area

Seattle, Wash. 98121
2221 Third Avenue

Rockville, Md. 20852
5542 Nicholson Lane

See the complete
Heathkit line at your local
Heathkit Electronic Center:

Anaheim, Calif. 92805

Wellesley, Mass. 02181

Chicago, lilinois 60645
3462-66 W. Devon Ave.

Downers Grove, [1l. 60515
Cleveland, Ohio 44129
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Detroit, Michigan 48219
18645 W. 8 Mile Road

Fair Lawn, N. ). 07410
35-07 Broadway (Rt. 4)

Houston, Texas 77027

Los Angeles, Calif. 90007
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Hopkins, Minn. 55343
New York, N. Y. 10036
Philadelphia, Pa. 19149

Pittsburgh, Pa. 15235
3482 William Penn Highway

Redwood City, Calif. 94063
2001 Middlefield Road

Washington, D.C. Area

..or send for your FREE fac-
tory mail order catalog, below.

a Schiumberger company

plus shipping.

(s)
O Please send FREE Heathkit Catalog.
Name

D Please send Credit Application.

Address

City State

Zip

*Mall order prices; F.0.B. factory. Prices & speclfications subject to change without notice.
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NEW YORK HI-FI SHOW 1870

" Harman-Kardon Citation

Bose 501 :

Wharfedale W 35

Empire 6000M

Sony SS 9400

Several interesting new speaker sys-
tems were being demonstrated but the
smallness of the rooms and the milling
crowds made judgment a little difficult.
One of the systems | liked was the new
Tannoy Orbitus [, which is an omni-
directional system using the well-known
12-inch dual-concentric speaker. It was
specially modified for horizontal mount-
ing and faces upward into a curvilinear
reflector. As might be expected, sound
was very smooth with a wide stereo
image. Some will prefer the forward-
facing Tannoy systems like the Mallor-
can which have a pretty wide dispersion
anyway. It is all a question of personal
taste—and room acoustics! The Bose type
of direct-plus-reflected sound pleases
many people and their new 501 will
appeal to those who just cannot afford
the more expensive 901’s. Less amplifier
power is required, too . . . The 501 uses
a 10-inch bass speaker with two side-
mounted 3%2-inch units and the overall
sound has much of the spacious quality
of the larger system. | almost forgot—no
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equalizer is required and there is no
doubt that at the price of $125, Bose has
another winner. Harman-Kardon were
demonstrating their Citation system
which | heard at the Los Angeles AES
Show. Again, | was impressed with the
natural sound and lack of coloration. It
uses three 6-inch bass speakers with
two high-frequency dome units-all fac-
ing upwards and slightly forward. Like
all so-called omnidirectional systems,
the sound pattern will depend on the
rear walls of the listening room and the
actual position of the speakers. Another
relative newcomer is the unusual-look-
ing Sony SS-9400 which has six five-inch
full-range speakers. As they are placed
around the ‘barrel,’ radiation is more or
less omnidirectional. Each speaker unit
is fitted with dispersion domes to prevent
‘beaming.’ The system is about 24 inches
high and comes complete with reversi-
ble red-and-black cushions. Choice of
program material in the Empire room
seemed to emphasize the bass some-
what but there is no doubt that the big

Grenadier systems have a good low-
frequency response. A test report of the
latest modei—the Empire 6000 is now
being prepared. The Altec-Lansing room
also attracted the crowds and Don Palm-
quist was kept busy answering ques-
tions. Here, as in the rear Frazier room
nearby, many people were more inter-
ested in the larger systems—at least
that was my impression. However, the
speaker that attracted my attention in
the Wharfedale room was the relatively
small W 35. It features a 8-inch bass, a
3-inch mid-range and a 2%-inch treble
unit. Ideal for the smaller room-but they
could also be used as the rear speakers
in a 4-channel system. Most congested
place in the Show (apart from the park-
ing lot) was the Electro-Voice room. The
reason was the demonstration of the new
Feldman-Fixler 4-channel system. (Yes,
Leonard Feldman and John Fixler—the
4-channe! headphone inventor) More de-
tails on the FF system will be found on
page 48.

Check No. 35 on Reader Service Card —p
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DUANE COOPER*

OW MANY CHANNELS'’

The accuracy of the reproduction of a Sound Field is dependent on the number of discrete channels
used in the system. In this article, the author examines some psychoacoustic factors involved when
using two, three, or four channels.

WO APPROACHES MAY BE TAKEN in
Tseeking to determine the number of

channels needed for a true stereo-
phonic  reproduction—a  reproduction
characterized by the feeling of actually
being in the presence of the original in
its acoustic setting. The first is the objec-
tive, or holographic, approach, and the
second is the subjective, or psychoacous-
tic, approach. A reconstruction of an
adequate approximation to the original
three-dimensional sound field is the goal
of the first, whereas the goal of the
second is to determine only those psy-
choacoustically-relevant attributes of the
sound field that need be recorded for
optimal presentation to the listener.

Both approaches may be seen in other
fields. In color photography, for example,
the little-used objective approach would
require the reproduction of the physical
color spectrum actually reflected by the
colored object, whereas the subjective
approach requires that only the appropri-
ate balance be struck among the three-
color stimuli known to characterize
human vision.!

Although there may be subtle human-
vision effects glossed over in the latter
approach, it produces such satisfying re-
sults that only a major revolution in
technology, or in understanding human
perception, can renew the pressure to
seek a new equilibrium in satisfaction,
whether through reviving the objectivist
program or refining the subjectivist pro-
gram.

Audio engineering appears to have
reached the stage at which multi-channel
technology and newly-appreciated audi-
tory phenomena have renewed the pres-
sure towards a more satisfactory stereo-
phonic reproduction. It is too early to tell
when the new equilibrium in satisfaction
will be obtained, or what system configur-
ation it will require. While ultimate ans-
wers are not yet available, current sign
posts do indicate directions in which it
appears sensible to proceed.

*Associate Professor, Electrical Engineering
and Physics, University of lllinois, Urbana, !ll.
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Relevant Data

The objective approach involves the
erection of imaginary livingroom bound-
aries in the concert hall, say, and the
covering of the boundary surface with
outward-directed microphones, each with
its own recording channel. Then, in the
actual listening room, preferably ane-
choic, the reproducing channels would
excite loudspeakers in positions corres-
ponding to those same microphone loca-
tions. A recent trial was made by
Camras® He used twelve channels to
obtain a very realistic effect. Of these,
he than sought to select the ones most
apt to provide a sufficient approximation,

judged by listening, to objective repro--

duction. It was found difficult to remain
content with fewer than four channels for
the front and two for the back.

The subjective approach would remove
the constraint that the microphones and
the speakers be placed in corresponding
places, or even that they be equal in
number. Instead, the psychoacoustically
important characteristics of the original
would be recorded with microphones
placed to serve that end. Similarly, the
speaker placement would be designed to
serve the psychoacoustic goals of provid-
ing an optimum presentation of those
characteristics. For equal satisfaction, the
requisite number of channels in the two
approaches could well be quite different.

Of the large mass of psychoacoustic
data. in the literature, those in two papers
have been pointed out by Madsen® as
indicating well-established effects clearly
relevant to the perception of the direc-
tional qualities of direct and reverberant
sound fields. These are the eflects
studied by Haas' and by Damaske.

In the usual two-speaker stereo setup,
relative intensities govern the direct-
sound image localization, but, as Haas
showed, if the two sounds reach the ear
with diflering time delays, the localiza-
tion is shifted towards the earlier source.
For relative delays less than 2 milliseconds,
an increase in intensity for the later
sound can tend to restore the original

localization at the expense of some in-
crease in uncertainty. For steady-state
signals, corresponding effects may be re-
lated to phase. The well-known instabili-
ties in ordinary-stereo image localization,
with respect to changing listener posi-
tions mayv be explained in this manner.

For relative delays in the range from 2
to 20 milliseconds, the localization of the
image at the first source is very pro-
nounced, requiring quite substantial loud-
ness increases to displace it to the second,
and there is an increasing tendency,
especially for delays beyond 20 millisec-
onds, for a double sound to be heard. If
the double sound is not heard, however,
the second source does contribute to the
overall impression of loudness (integrat-
ing effect). Madsen used this integrating
eflect to help explain how a complicated
reverberation pattern of time delays could
be psychoacoustically equivalent to a
much simpler pattern. A group of time-
delayed replicas of a first sound, produced
by reflections within the concert hall and
arriving within any 20-millisecond inter-
val, would be heard as one by the lis-
tener. However, such groups would have
a highly diffuse character with respect to
sounds arriving within the very first 20
milliseconds, which first group would be
localized at the source.

As Madsen points out, this confusion is
caused by incoherence phenomena whose
effects were studied by Damaske. Da-
maske produced pairs of mutually inco-
herent sounds by placing a pair of spaced
microphones in a reverberant room ex-
cited by a single loudspeaker. The sig-
nals from these would drive a pair of
loudspeakers in an anechoic chamber.
Subjects placed there would measure the
detectability of one of these sounds rela-
tive to the other. The more widely differ-
ent delay pattern (obtained with the
greater microphone spacing) between the
two sounds made for a greater detectabil-
ity of one relative to the other. It also
made for a greater feeling of vagueness
as to localization.

Damaske also determined the optimal
placement for the two speakers for the
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Sodn after we introduced the 1219 a year ago,
it drew such comments from the test labs as: “a
good example of how an already outstanding
instrument can be further enhanced by imaginative
engineering.” (Julian Hirsch in Stereo Review)

One example of that imaginative engineering
is the four-point gimbal suspension of the 1219’
tonearm. Another is the Mode Selector that shifts
the tonearm base — up for multiple play, down
for single play.

Butinnovations like these are costly: $175to
be precise.

Which may explain why many budget-
conscious record lovers, including professionals,
teel more at home with the 1209 at $129.50.
Especially because its engineering precision and
performance offer everything they really need.

The 1209's low-mass tubular tonearm tracks
flawlessly at as low as a half gram. Because all
tonearm seftings must be precise at such low
tracking force, the counterbalance clicks at every

hundredth gram. Anti-skating is calibrated
separately for conical and elliptical styli.

The hi-torque/synchronous motor brings the
four pound cast platter to full speed in less than a
half turn. And keeps speed dead-constant no
matter how much line voltage may vary.

But since therest of the musical world is
not as accurate as the 1209, we added a control to
let you match record pitch to less fortunate
instruments such as out-of-tune pianos.

The cue control is silicone-damped, and eases
the tonearm onto the record more gently than a
surgeon’s hand.

As you can see, there’s nothing middling
about our middle-of-the-line turntable.

However, i by this time you feel you don't
need even this many features, we suggest the new
1215 at $99.50. But that's another story, and you'll
have to write for it.

United Audio Products, Inc., 120 So. Columbus
Ave., Mt.Vernon, New York 10553, m

If you don't really need the ultimate
precision of the Dual 1219, we recommend
the slightly less eminent 1209.

Check No. 37 on Reader Service Card



maximum detectability of onc of these
mutually-incoherent sources relative to
the other. With one source in front, the
movable source was equally difficult to
detect in back as in front, but it was 23
dB more detectable if placed at the side.
With one source at the side, the movable
source was 16 dB more detectable at the
front than if placed at the same side, and
19 dB more detectable if placed at the
opposite side. In such maximum detect-
able positions, the impression was re-
ported of a sound that was diffused,
appearing to come from everywhere.

Taken together, the Haas effects and
the Damaske eflects show that a very
complicated source pattern, including
reverberation sources, can be psycho-
acoustically equivalent to a very few
sources suitably placed. Thus, short cuts
around the more elaborate objective-
reproduction requirements begin to ap-
pear. Some of these requirements, namely
that hall sounds, coming from the back,
ought to be reproduced from the back,
are actually seen to be psychoacoustically
irrelevant, undoubtedly related to the
uniaxial placement of the ears on the
head, despite minor front-back asym-
metries.

Requirements for Stereo Reproduction

At this point it is possible to begin
enumerating the sources needed in the
listening setup for stereo reproduction. If
a feeling for the acoustical setting (ambi-
ance) is to be obtained, then side speak-
ers must be used, and two of these must
be used if the impression is to he sym-
metrical. According to the Damaske
effects, these should suffice for the pre-
sentation of ambiance, while neither
front nor back speakers would make a
significant contribution.

The side speakers will not, however,
provide for a satisfactory localization of
the direct sound. The direct-sound images
would be too widely spread and too un-
stable in localization with respect to
changes in listener position. Madsen’s
solution was to avoid using the side
speakers for direct-sound localization and
to rely solely upon a normally-placed
stereo pair of speakers, up front, for
that. To ensure that sole reliance, he de-
layed the reproduction through the side
speakers by an amount equal to the
propagation time from front speaker to
side speaker (about 12 milliseconds).
This ingenious use of the Haas effect
meant that the side speaker could carry
the same information as the correspond-
ing front speaker, as in Fig. 1, with the
only net effect being that the side speak-
ers would contribute whatever ambiance
information that had been recorded, and
which the front speakers could not pro-
vide. The direct sound would be affected
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only in loudness, not directionality, by
the side speakers. The effect is stable,
natural, and impressive in its recreation
of ambiance from ordinary two-channel
recordings.

Another approach is to allow the side
speakers to contribute to direct-sound
localization, but to use additional speak-
ers to focus and stabilize that localization.
It has been found, with widely-separated
front speakers, that such focussed stabili-
zation may be obtained with the help of
a sum-connected center speaker. Thus, it
is natural to think of using a single sum-
connected front speaker to augment the
side-speaker pair, as in Fig. 2. Since only
two channels are required, this triphonic
speaker setup may be ecasily tried with
ordinary recordings.

At first, the results are disappointing;
in contrast to the Madsen system, in
which the side speakers rarely attract
attention, the triphonic side speakers are
readily sensed as independent sources,
and the usual well-ordered stereo effect
is not obtained. This impression persists
until mono recordings are tried. With
these, a good front-and-center localiza-
tion results, and the reproduction of
ambiance, combined with a feeling for
depth, is truly astonishing.

The mono experience indicates that a
proper stereo spread would be obtained
with a reduction being made in the
electrical separation between the two
channels. [t is casy to show that, with
the usual evenly-spread stereo record-
ings, a separation limited to about 6 dB
is sufficient to obtain that same even
spread with triphonic reproduction. In
comparison to normal stereo, the spread
source, instead of having a flat perspec-
tive—pasted against the wall, so to speak
—has remarkable depth and ambiance.
The amount of ambiance seems to de-
pend upon the amount that had been
recorded and to characterize the record-
ing site, often being less for chamber
music, for example. Even then, solo voices
have a three-dimensional quality.

Because of the Haas effects, the
amount of blending required to reduce
the electrical separation of the side
speakers will depend upon their physical
separation (distance) relative to that for
the front. For a greater physical separa-
tion, more electrical separation will be
required. For very large distances, the
system will be more like the Madsen
system, and it may be necessary to re-
place the blended front speaker with a
moderately-spaced stereo pair.

In both the Madsen system and the
triphonic system, stereo separation is not
required for the ambiance information.
The Damaske effects show that it is
merely necessary to present the direct

[oa]

1 < [k

Fig. 1—The Madsen System. The side
speakers are driven through a delay so
that the Haas effects prevent them from
affecting the direct-sound localization.
They are placed so that the Damaske
effects ensure a maximum presentation of
nonlocalizeable ambiance {Adapted from

Ref. 3).
Purliciena

j

he- |

| 0

1] [

-30°

Fig. 2—The Triphonic System. The side
speakers present ambiance information as
in the Madsen system, but also contribute
to the direct-sound localization, stabilized
by the sum-connected front speaker. A
variety of directional effects may be ob-
tained.

sound from the front and the ambiance
from the side. In the triphonic system,
the presentation of the direct sound is
“steered around” to the front to appear
as phantom sources, so that its physical
appearance at the sides does not mask
the ambiance. Curiously enough, the
ambiance still comes through if the head
is directed at a side speaker, evidently
because there remains a front-side pre-
sentation of sounds containing mutually
incoherent components. The direct sound
then appears to come to the head from
the side (front of the room, of course),
while the ambiance remains nonlocalize-
able. Upon moving close to a side speaker,
the direct-sound localization shifts as
usual, but the ambiance persists as be-
fore until the listener comes very close
indeed.

With such little electrical separation
between side speakers, reverberation over-
hang, which is found to contribute
negligibly to the feeling of ambiance, is
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Music doesn’t have

tobe dead

just because it isn't live.

RCA tapes put life in your recordings. and reel-to-reel.

And we have whatever kind of And Red Seal cassettes and Red
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found to come from the front. This also
happens in the Madsen system if there
is no electrical separation between the
side speakers. Any localization for over-
hang is false, of course, and results be-
cause the Haas-effect integration does not
extend over a sufficient interval to allow
the incoherence between direct and re-
verberant sounds to be compared if the
direct sounds have been silent for a long
enough time. This localization does not
appear if the separation may be main-
tained for the ambiance information.
Recordings made specifically for the tri-
phonic system would not require the use
of any blending in reproduction, and
could be made with rather little separa-
tion for the direct sound, but retain full
separation for the ambiance information.

Recording for the Triphonic System

A way in which recordings may be
made specifically for the triphonic system
is shown in Fig. 3. The two unidirec-
tional microphones are closely spaced to
make possible the derivation of a well-
focussed center channel, free of spurious
outphasing effects. Thus, a good mono
compatibility should obtain for the direct
sound, while the angling of these micro-
phones should provide good separation.
Some degree of blending should be pro-
vided. The two bidirectional microphones
are widely spaced with the direction of
their null response oriented toward the
direct-sound source. Their spacing should
ensure a high degrec of mutual incoher-
ence with each other and with the direct-
sound pickup. This ambiance-information
pickup may have its separation enhanced
by mixing some difference signal in op-
posing phases in the two ambiance chan-
nels (antiblend). The final mix could
provide stereo amplitude contours like
those shown in Fig. 4.

Compatibility with ordinary mono and
stereo reproduction is desirable. As noted,
the mono compatibility is directly pro-
vided; the exalted ambiance separation
is not important for mono, since little
ambiance would be available anyway.
The same is true for ordinary stereo,
except that the direct-sound separation
may seem insufficient to some listeners. It
is unfortunate that normal stereo ampli-
fiers are not provided with a blend-
antiblend control. In the interim, it will
probably be necessary to leave some of
the blending to be supplied in the tri-
phonic reproduction. This compromise
would be of little moment if abundant
ambiance separation be surely provided
in the recording. The need for a blend
control is necessary in triphonic systems,
anyway, for playing ordinary recordings.

In relation to the requirements of tri-
phonic reproduction, normal stereo re-
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Fig. 3—Microphone Placement for Frontal Localization in Triphonic Reproduction.
The recorded information may be made compatible with normal stereo and mono

reproduction.

cording systems are capable of providing
a superabundance of separation. Thus,
there is a capability for providing direct-
sound localizations that extend beyond
the usual frontal range. Extreme side
localization is obviously possible. Since
Damaske’s results indicate a +10- to —40-
degree tolerance for side-speaker place-
ment to provide good ambiance detec-
tion, these speakers could be displaced
somewhat to the back. The three speakers
would then be roughly at the vertices of
an equilateral triangle, with the listener
in the middle. Figure 2 already indicates
such a placement. Then “extreme side,”
as mentioned above, becomes “side and
to the back,” in localization.

With the two side speakers carrying
oppositely-phased, direct-sound informa-
tion, that sound would appear to come
from the back. Actually, the experience
with oppositely-phased loudspeakers is
that the localization is not well-defined.
It appears to come from somewhere else
than the space between the speakers, and
the listener tends to deny a frontal locali-
zation. At the same time, the sound does
not have the same diffuse quality noted
for ambiance information., The localiza-
tion is better described as unstable; it is
this property, taken with a liability to
front-back ambiguities inherent in the
uniaxial ear configuration, that, because
of a willingness to deny a frontal localiza-
tion, makes the listener resolve the
ambiguity in favor of the back. With
the side speakers displaced somewhat
toward the back, the acceptance of a
back localization is unhesistatingly made.

A center-back localization will rarely
be desired, however, since that would

force the sum channel to be silent for
that source, and void the mono compati-
bility. Off-center back localizations en-
tailing a minor diminution in the sum
channel will be more acceptable in the
mono reproduction. A difference-con-
nected loudspeaker may be actually
placed at center-back as in the Dynaco
proposal.’ Such a speaker would, because
of the Damaske effects, make no contri-
bution to ambiance, and, since it would
be in aiding phase with one or the other
of the side speakers, it would tend to pro-
duce a further off-center bias in the back
localization. Thus, such a speaker prob-
ably would make no worthwhile contri-
bution, but that is a question for further
study.’

The exploitation of these localization
possibilities will require microphone and

Ambiance

Fig. 4—Stereo Amplitude Contours for
Frontal Localization in Triphonic Repro-
duction. Rather little direct-sound separa-
tion is required for frontal localization,
although more may be permitted if blend-
ing is undertaken in reproduction.
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Kiss purple ear goodbye!

Amazing new Sony recording tapes keep your ear from
being assaulted by “purple noise”” —that annoying under-
current of alien noise produced by ordinary tapes.

Sony’s new Ultra High Fidelity (UHF) Cassettes and
Low Noise, High Output (SLH-180) reel-to-reel recording
tape mark a fantastic breakthrough in recording tape.

UHF cassettes give owners of cassette tape players
recording and playback performance heretofore only pos-
sible in reel-to-reel machines. For those who own reel-to-

€1970 Superscope, Inc., 8142 Vineland Ave., Sun Valley, Calif 91352

reel recorders, SLH-180 is superior to any other tape in
remarkably clean, distortion and noise free sound. In addi-
tion, at 3% ips Sony SLH-180 tape provides performance
comparable to standard tape at 72 ips.

Enjoy a richer, cleaner, truer sound from your cassette
tape recorder or reel-to-reel machine.

Sony UHF cassettes, in 60- and 90-minute lengths,
and Sony SLH-180 tape on 7-inch reels are available now

at your Sony/Superscope dealer. m supf:ps:copfy

You never heard it so good.®



mixing techniques more elaborate than
shown in Fig. 3. For the triphonic system,
however, the usual matrix-mixing formu-
lations appear to stand in need of
modification because of the greater psy-
choacoustic weight attaching to the side-
speaker placement. It is just this extra
weight which avoids any necessity for
loudness-dependent matrix-steering cir-
cuits in playback.

Triphonic Experiments

Experimenters can easily try the tri-
phonic system for playing ordinary re-
cordings, since no specialized equipment
is involved, and many stereo amplifiers
already supply a sum-channel output. In
some cases, this is a powered output,
while in others it is intended for driving
a separate amplifier. Where the sum
channel is not provided, one is easily de-
rived, via a resistor network to excite a
separate amplifier, or with the help of
available transformers designed to pro-
vide a powered sum channel. Also, if the
stereo amplifier makes use of a common
retirn lead, and the same-model speaker
may be used in the three locations, the
Dynaco hookup (Fig. 5) is convenient.
This last hookup introduces a degree of
antiblend so that the blend circuit is
mandatory. As noted, however, blending
is needed in the triphonic arrangement,
in any case.

The experimenter will find many ordi-
nary stereo recordings with a sufficiently
focussed stereo perspective to permit
triphonic  reproduction, upon suitable
blending, with a direct-sound direction-
ality very close to that intended by the
recording director. The depth and ambi-
ance will lend a naturalness that the
listener may feel should have character-
ized stereo reproduction at the outset.
The restoration of mono recordings is
equally satisfying, and many will find
the stereo spread, missing from such
recordings, to be not so keenly missed
after all. There will also be found a few
recordings to contain some unexpected
“far-out” effects.

Recordings likely to exhibit such far-
out effects are those deriving from the
use of a multiplicity of microphones re-
corded in a multiplicity of channels with
elaborate mixing arrangements, both
prior to recordings, and in stages leading
to the final two-channel mix. Such tech-
niques, increasingly common in recording
rock groups, for example, can result in an
unplanned, wide assortment of phasing
combinations. The various instrumental
and human voices often, in triphonic re-
production, then appear from a great va-
riety of well-defined directions, although
some of them may jump from one loca-
tion to another, even from front to back.
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Blend

Control
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Fig. 5—The Dynaco Center-Channel Speaker Hookup. The three speakers should be
the same model. The hookup introduces some anti-blend components to be cancelled
by the blend control shown. For triphonic reproduction of ordinary stereo records,
a more-than-normal degree of blending is advised.

While not intended by the recording
director, such effects can be entertaining,
and they do demonstrate the potential
for a varied direct-sound localization.

Recording engincers may also experi-
ment, of course, to find microphone and
mixing techniques to bring such far-out
effects under control, and to be able to
obtain predictable localizations with tri-
phonic reproduction, while, at the same
time, maintaining reasonable compatibil-
ity with ordinary mono and stereo repro-
duction.

Conclusions

The ultimate answer to the question as
to the number of channels needed for
stereophonic sound reproduction has not
been obtained. It has become clear, how-
ever, that, if the limited knowledge
already at hand, regarding the subjective
properties of human hearing, are properly
exploited, then the existing two channels
are capable of presenting a richness of
information  hitherto unsuspected. A
three-speaker, or triphonic, means of
displaying that information has been ex-
plained that is readily tried with ordinary
recordings to demonstrate the potentiali-
ties. Recording techniques to optimize
the use of these two channels in triphonic
reproduction have been partially sketched.

It has also become that the
objective approach can readily prescribe
more recording channels than necessary
for a specified degree of satisfaction.
Four channels, once thought necessary
to the reproduction of ambiance, can be
replaced by two, or even one. Moreover,
the objective thought that speakers should
be placed at the back is seen to be psy-
choacoustically faulty for ambiance re-
production. It is unfortunate that it has
taken a decade of two-channel stereo
practice before even the beginnings of an
adequate exploitation of two channels

clear

could now be recognized. Doubtless,
much remains to be appreciated about the
relevant psychoacoustic phenomena, so
that the art of two-channel recording
would appear to be still in its infancy. So
long as this is the case, a consideration
of the introduction of additional chan-
nels would appear premature.

What are needed are further sign
posts. Madsen’s elucidation of ambiance
perception, and the potentialities for
wide-ranging direct-sound directionality
shown by the triphonic system, are be-
ginnings. Upon consolidation of these
gains, it may be possible to provide
rational formulations of psychoacoustic
requirements to be met by adding fur-
ther channels. Without deeper study, such
formulations do not immediately come
to mind, but it is possible to wish for a
greater stability of the direct-sound image
against varyving listener positions. With
sharper requirement formulations and
corresponding deeper understandings, the
psychoacoustic relevance of adding fur-
ther channels would be less clearly an
open question. Until then, two channels
have a lot to offer, more than had been

supposed. y: 3
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BASF LH tape sets
whole new standard
insound

recording 4

*(LOW NOISE-H:GH OUTPUT)

| e

g i 1

13

Remember how tape used to sound? You'd turn
up the volume and hear a background hiss —
or turn it down and not hear the sound. With new
BASF-LH tape (Low noise-High output) you eli-
minate all background noise and you get full-
bodied, dynamic tones over an expanded volume
range. Tne signal-to-noise ratio is improved by
as much as 8 db over other low noise tapes.

BASF-LH tape . . . now everyone can have true
professional recording sound reproduction —
more clarity and realism, less distortion — from
faintest pianissimo to booming crescendo. BASF-

Check No. 45 on Reader Service Card

LH taoe — packaged in the famous “Perma-
Store' plastic library boxes for permanent pro-
tection. Combining quality with convenience for
the most memorable recording results ever!
And the BASF Compact Cassette . . . a pocketsize
powerhouse with the special low noise tape that
gives you more music for your money. Packaged
for portability, storage, or mailing in a mini-ver-
sion of the exclusive Perma-store library case.
Buy new BASF-LH tape . . . for dramatic sound an

" BASF SYSTEMS INC

Crosby Drive, Bedford, Mass. 01730
The sound you’ll never forget.




The emancipation of sound

We have abolished the preconcep-
tions and prejudices of speaker
design. Those which have stooz
between you and the subtle, inner
detail of the musical texture.

We have cut the figurative fence,
demclished the literal box. We have
conceived an utterly unigue system.
One which is omni-directional
and teuly gives you the feeling of
clear, open sound.

The speakers are the new Scny
Omni-Radials. With them, you'll hear
the same, ultra-realistic stereo effect
no matter where you sit in the room,
and no matter where you place them.

And all the sound quality you
expect from Sony. Clean, clear
powerful bass from six acoustic-
suspension drivers with special
silicone polymer suspensions {for
unusually long, linear cone excur-
sions). An individual dispersion
dome over each driver cone distrib-
utes the highest frequencies evenly
throughout a full 360 degrees and
from floor to ceiling.

The compound-curved cabinet
contributes to the system’s sound
quality: its constantly varying
diameter prevents build-up of stand-
ing wave resonances within the

The new omni-radials from SONY

enclosure and provides extra
rigidity to prevent panel resonances.
The Sony Omni-Radials are
beautiful to behold. Their rich, open-
pore ash or walnut finishes blend
into any decor. With reversible
cushions removed you can use them
as convenient end tables; with the
cushions in place (black or red side
up) they're comfortable s=sats.
23-5/8 inches high by 15-t5/16 inches
diameter at middle. Sony 5S-9500,
$149.50. (Suggested list.}
Sony Corporation of America,
47-47 Van Dam Street, Lang Istand
City, New York 11101.







Quadraphonic Nlews

INTEREST IN quadraphonic sound has
certainly inspired the inventors, and
almost every week sees a new synthetic
or psycho-acoustic 4-channel system.
Some of these ‘black box’ devices can
take signals from any 4-channel source,
transform them into two channels for
broadcasting or recording, and then
‘reconstitute’ them with a decoder. All
claim to generate four separate channels
from any two-channel or even mono
source. They include the Harman-Kardon
(Orban), Dynaco, JVC, Sansui, Scheiber,
1Q, and Feldman-Fixler systems. How do
these black box devices work? Well, at
the moment the patent situation prevents
us from publishing much in the way of
detail, but it can be said that amplitude,
phase, time delay, and the precedence
(Haas) effect are all used to provide
‘switching” information or location effects.
The Harman-Kardon system also makes
use of reverberation. Figure 1 shows the
Sansui arrangement. QS-1 is the synthe-
sizer which processes the information into
the four channels. According to Sansui,
it works by “creating a complex phase-
interference fringe plus phase-modulation
to produce the same phase movements as
are present in a live Sound Field.” Two
speaker arrangements are suggested, one

2 2 = &
- K u
%4 P L 4

Fig. 2A and B—Speaker positions

being the more or less ‘normal” positions
shown in Fig. 2A, and the other a varia-
tion of the Madsen idea shown in Fig.
2B. A Sansui engineer, listening to the
Enoch Light disc “Spaced Out,” is quoted
as saying, “You feel a fantastic chorus is
located in the front center, with a slight
echo to be heard from the rear speakers.
Suddenly a trumpet starts playing from
the right rear speaker, the exciting beat
of the drums from the left front and the
carefrce sounds of Moog from the left
rear. You also hear other Moog sounds
from the left front speaker” Another
engineer speaks of “The atmosphere of
a concert hall and its wide sound field
is reproduced in its entirety, you switch
to two-channel stereco and you find it
provides reproduction on so small a
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Fig. 3—JVC four-channel system

scale, you almost fecel like you're listen-
ing to a mono rendition.” Very enthusi-
astic, these engineers—but many people
have made similar remarks about the
Harman-Kardon processor and the new
Feldman-Fixler system which was dem-
onstrated at the recent New York Hi Fi
Show under the aegis of Electro-Voice.
Here is what Leonard Feldman has to
say, “The encoder device has inputs for
the four discrete channels from any quad-
raphonic program source. The four inputs
are processed in a manner yet to be dis-
closed to produce two program channels
which are then suitable for disc record-
ing or FM transmission. Since no high-
frequency switching components are in-
volved, the encoded signals can be broad-
cast via existing FCC standards with no
increase in bandwidth or any other
changes in present techniques. The in-
ventors of this system claim that the four
program sources so derived exhibit sepa-
ration characteristics which are extremely
close to those of the original. The decoder
device can be used with any two-channel
material to produce four separate chan-
nels. While no claim is made for this
with respect to true four-channel synthe-

sis, a feeling of surround sound with
different information coming from each
of the loudspeakers is said to give new
dimensions to almost any existing two-
channel material.” A similar claim is made
for the IQ (International Quadraphonic)
system but no details are available at
present. Another system—which was spe-
cifically developed for phono records is
the JVC mentioned in the October issue.
It is a carrier system and Fig. 3 shows
the arrangement. Frequency modulation
is used for low frequencies and phase
modulation for frequencies above 800 Hz.
The decoder (which uses no less than 29
transistors) has an output of 100 milli-
volts and is expected to cost around $50.
The four-channel disc has a channel sepa-
ration of 20 to 25 dB and is said to be
fully compatible. Phono-cartridge response
has to extend way out to 45 kHz but
JVC has a suitable wide-range cartridge
available at a reported cost of $50.

CBS are also experimenting with 4-
channel discs, but few details have been
released. All we can say is (a) they are
fully compatible, and (b) a
switching system is used. A

matrix

AUDIO ¢ NOVEMBER 1970



Which stereo hobbyist areyou...
thelistener or the experimenter?

Pioneer caters toboth.

As ar=ader of this magazine, listening
to music is undoubtedly one of vour
more -elaxing hobbies. In which case
the Pioneer SA-900 Integrated Ampti-
fizr ard TX-900 AM-FM Tuner are for
y>ou. Togethzar, they produce the finest
s:erec sound reproduction. Anc, if

yau want to go one step further into the
realm of stareo experimentation, this
is where tc start.

For instance, the SA-900 permits
you to operéete the pre and main ampli-
fiars s2paralely. You can connezt.an
e'ectronic crossover and two power
amplifiers for 3-channel multi-amp
sterea. And for added effect you can
patch in a reverb amp. The possibili-

ties are limitless. With music power at
145 watts IHF (50450 waits RMS, at

8 ohms, both channels cperating)
there’s unbounded power to spare.
Harmonic distortion is less than
0.08%. Stepped tone controls provide
the fines! precision-adjusiments.

As High =idelity (July “€7J) com-
mented: *“. .. For an amplifier as good
as this and with as many useful fea-
tures, you'd expect to pay consider-
ably more than the ($239.95)

price listed.”

The TX-900 AM-FMtuner com-
bines ideally with the SA-300 ampli-
fier. Usirg three FET's and two RF
stages in the front end plus two crystal

filters and four IC's in the IF section,
IHF sensitivity (1.7xV ), selectivity
(65dB) and capture ratio (1.5dB) are
superb. Tuning is precise with a bright
spot indicator and twin meters. A vari-
able muting switch accommodates
weak signals while suppressing inter-
channel noise. $259.95

See and hear both units at your
local Pioneer dealer.

Pioneer Electronics U.S.A. Corp.,
178 Commerce Road, Carlstadt,
New Jersey 07072

O pioneEeR’

West Coast: 1335 W. 134th St., Gardena, Cal’f. 90247 « Canada: €. H. Parker Co., 67 Lesmiill Rd., Don Mills, Ontario
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Shown above is a very unusual installation—all the
equipment is housed in a mobile home! Proud
owner is Don Woodall of Kansas City and he says
he had great difficulty in taking the pho-ographs
as his camera was not fitted with a wide-angle
lens. Amplifiers are a Marantz 15 with a 7T, tuner
is a Sherwood $2300, and the tape decks zre 4010
SU and 1200 Teacs. The turntables are a Mira-
cord 50H and a Thorens TD 150, housad in a
Barzilay 3-piece ensemble. Altec 605 E loudspeak-
ers are used and there are two 755 F units in the
bedroom. Other equipment includes a Harman-
Kardon cassette player, Sony C-22 condemser mi-
crophones plus some very elaborate ‘switchery.”

Since the photographs were taken, a Rabco arm has been added, the two tape decks replaced by a Teac 7010 and 6010.
The Marantz tuner is now a model 18. Don is now wondering whether he should add an extension to the trailer so he can
put in some more equipment. { Maybe 4-channel?)

Jack Simerly, of Pensacola, Florida
bought most of his equipment—including
the cabinets-in the Orient. He has two
tape decks, one a Akai 355 X and the
other a 100-D. The amplifier is a Fisher
TX-200 and the tuner a Fisher TFM-
200. The turntable is a Lab-80. Pioneer
CS-50 speakers are used in the living-
room and a pair of Pioneer CS-51's in a
bedroom.
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