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Now...
Scott
Quadrant

Speakers

(That deliver perfect
stereo in any room.. . .
regardless of size

or shape.)

a choice
of 3 new
sizes and

Scott Quadrant Q-100
Speaker System

This is the original Scott
Quadrant . . . the one that set

the critics on their ears! It in-
cludes two woofers radiating
more than 180° each on opposite
sides, and four midrange/tweeters
each radiating better than 90°,
placed one on each side. The Q-100
can be placed anywhere in the
room, and provides a more
heightened bass response than
the Q-102. Dimensions, 14%4” x
144" x 22”7, Price $149.95.

Scott Quadrant Q-102

This is Scott’s lowest-priced
Quadrant system, designed for
use with one side directly against
a wall. There is one woofer on
the front capable of better than
180° dispersion and three tweeters
arranged on the three exposed
sides, each radiating more than
90°. 10” x 19” x 10%2”. $89.95.

Long-shaped, L-shaped,
and odd-shaped rooms
used to be a hang-up for stereo speaker placement,
but not any more. Scott now offers three Quadrant
speaker systems* to fill every nook and cranny

of any shaped room with perfect stereo.

The incredible Scott Quadrants project full-
frequency 3-dimensional sound in a complete
circle. Sound is radiated directly at you, and in all
directions, using the reflective qualities of your
walls to heighten the live stereo effect. You can
go anywhere in the room, stand in a corner . . .
even sit on a speaker . . . you're surrounded by
rich, full-range stereo sound!

Scott Quadrants can be placed in virtually any
convenient spot . . . quite helpful from a decorat-
ing point of view . . . particularly important if
you're planning ahead toward 4-channel stereo.

Words can only hint at the dramatic difference
between Scott Quadrant stereo and conventional
speaker stereo. Hear for yourself, at your

Scott dealer’s.

Scott Quadrant Q-101
Speaker System

This is our finest Quadrant. The
Q-101 incorporates two over-sized
woofers, four midranges, and
four tweeters. It's a match to our
most costly conventional speakers
in sound quality and range . . .
in terms of stereo presence and
depth, it is incomparable!
Dimensions, 17%” x 17%” x

22”. Price, $249.95.

Write for complete information

[SCOTT

H. H. Scott, Inc., Dept. 35-03
Maynard, Mass. 01754

Export: Scott International,
Maynard, Mass. 01754.

Prices and specifications subject
to change without notice.

© 1970. H. H. Scott, Inc.

*Patent applied for.

Check No. 100 on Reader Service Card



TANDBERG

NEW 6000X STEREO DECK

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

The 6000X challenges the most precise
professional instruments that sell for $1,100 or
more. At 3% ips, this new stereo deck surpasses
the 72 ips performance of our world famous,

top rated Model 64! It offers the truest high fidelity
you've ever heard, even at 3% ips (40-18,00CHz
+2%db). And, it incorporates a completely

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

Convince yourseif. Would you believe...
« Signal-to-noise ratio at 62db

e 70db dynamic range, plus

» An additional 24db overload protection

e Peak reading instruments o
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And would you believe...

* 4 hyperbolic, mumetal screened, precision-
gapped heads

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

* Independent mike/line recording controls
and stereo mixing

Although we hesitate to say that this is the world’s
best tape recorder, we have yet to find its equal!
Try the new 6000X. Record any material at 3%.
Play it back. Compare with others at 7%2. You'll see
that you now can make professional quality
recordings. Your franchised dealer

has it now ... $499.00

TANDBERG
SERIES 6000X

Available in quarter or hall-track models, 3 speeds.
Solid state, 57 silicon planar and FET transistors, May
be used horizontally or vertically. Low-noise, high out-
put tape recommended. Hand-rubbed walnut cabinet.

-
la'ldl’cry P.0O. Box 171, 8 Third Ave., Petham, N.Y. 10803

OF AMERICA, INC. Tel.: (914) 738.0772 = N.Y.C. (212) 892-7010

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

Check No. 1 on Reader Service Card 1



Number 78 in a series of discussions
by Electro-Voice engineers

A NEW
ARRAY

FRED NICHOLS
Marketing Manager,
High Fidelity Products

The crcation of the new E-V LANDMARK 100*
integrated compact system afforded an oppor-
tunity to review every aspect of compact system
design. And the inclusion of the Scrvo-Linear®
motional feedback circuit permitied even greater
design freedom than usual.

An analysis of compact system usage indicated
the need for greater versatility in sound distri-
bution to accommodate less-than-ideal speaker
placement. Since current designs- are generally
restrictive in placement, a new concept was
needed. The development, Acoust-Array* speak-
ers (patent applied for), utilizes reflected sound
in a manner designed to solve many of the prob-
lems raised by cither reflected or conventional
speaker sysicms.

Three full-range radiators plus a tweeter are
employed. One full-range speaker faces forward,
while the other two speakers and the tweeter
radiate from angled planes at the rear of the
truncated cube cnclosure. The entire system is
slightly less than a one foot cube.

Each cube is asymmetrical, and a stereo pair of
cubes are mirror images of each other. One rear
speaker of each cube faces either vertically or
horizontally at a 45° angle to the wall. The other
speaker and tweeter are also.angled to the wall
and are tilted cither left or right at 45°. Thus
by turning or interchanging the two cubes a total
of 8 different patterns of reflected sound may be
achieved.

By radiating in several planes, a number of basic
advantages accrue. Spcakers may be located
directly against a wall without muffling the re-
flected sound or negating the subjective advan-
tages of a reflective system. Location of the
speakers is less critical and wider variations in
effective sound distribution are possible. By
simply orienting the cubes, apparent speaker
location can be widened, narrowed, or even
shifted left or right.

A combination of direct and reflected sound was
chosen that best defincs stereo separation, while
creating a ‘‘far field”’ condition of uniform sound
distribution as close to the speaker systems as
possible. The use of motional feedback permitted
the choice of small enclosures without unduly
restricting bass response or increasing low fre-
quency distortion. This provides greater con-
venience for the user, with the added advantage
of minimum restriction of wide-angle radiation
patterns that would result from a larger en-
closure.

While the Acoust-Array concept is currently
available only in the integrated LANDMARK 100
system, plans are being developed to incorporate
the basic design into speakers suited for use with
conventional high fidelity components.

*Electro-Voice trademark

For reprints of other discussions in this series,
or technical data on any E-V product, write:
ELECTRO-VOICE, INC., Dept. 303A
602 Cecil St., Buchanan, Michigan 49107

EleilioYbres
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TECHNICAL SPECIFICATIONS

AND FEATURES FOR

CITATION TWELVE POWER AMPLIFIER

Continuous Power Output:

Intermodulation
Distortion:

Hum and Noise:
Damping Factor:
Frequency Response:

Power Bandwidth:
Phase Shift:

Rise Time:
Dimensions:

Weight:
Finish:
Outstanding Features:

AUDIO + MARCH 1970

« 120 watts, RMS, both channels driven
simultaneously @ less than 0.2% THD,
20-20,000 Hertz @ 8 ohms.

« Less than 0.15% at all power levels, 60 and
6,000 Hertz.

+ Better than 100 db below 60 watts.
* 40:1.

» 1-70KHZ, + 0.5 db @ normal power level.
Less than 1 Hertz—100KHZ, = 1 db @
normal listening level.

+ 5-35,000 Hertz.
» Less than 5 degrees at 20 Hertz.
« Better than 2 microseconds @ 20K Hertz.

+ 574¢” Hx 12%44” W x 12%” D (complete
with metal cage).

+ 30 pounds.
» Olive, black trim and gold escutcheon.

» Two individual power supplies deliver
superb regulation for absolute stability and
extended low frequency response. Handling

of transients is effortless at any power level.

Minimum resale prices—
(Kit) $225. (Wired) $295.

= Thermal cutouts remove power from output
stage when heat build-up exceeds 80 degrees
C. Series-type limiting relays protect amplifier
from short circuits. Reset automatically once
short is removed.

« Absolutely stable with any type of speaker
system.

The Citation Twelve is available as a
factory wired and tested amplifier or as
a simple-to-construct kit. No special technical
or mechanical skills are required. Instructions
are complete and easy to follow. See and
hear the Citation Twelve soon. We think you
will agree it represents a remarkable
breakthrough in high fidelity.

For complete technical information, write
to Harman-Kardon, Inc., 55 Ames Court,
Plainview, N.Y. 11803, Dept. A-3

m kardon |

A subsidlary of Jervis Corporation

Check No. 3 on Reader Service Card



Y 80 Rear View

When our engineers told us what
the new VARIFLEX Speaker Systems
could do...we didn’t believe it.

After all when we were told that
two speaker systems can be placed end-
to-end as a console, or at various spac-
ings apart, or any distance from the wall.
or at almost any height between ceiling
and floor, and still project flawless stereo-
phonic reproduction to all areas of a
room simultaneously . . . we were skepti-
cal ... but there are three ways to deal
with a skeptic.

First, tell it like it is.

Engincers love to explain things. so
that’s what they did. Variflex Speaker
Systems, we were told, are not like any

other speaker systems past or present.
They are unique because they arc the
only reflective speaker systems that are
completely adjustable. In the rear of each
unit is a variplanular disc set in a uni-
versal swivel mount. This disc, they said,
can be finger tip adjusted to any combi-
nation of vertical to horizontal positions.
Once adjusted for correct acoustical re-
flection, the speaker systems would pro-
vide overall stereophonic reproduction
as promised . ..and furthermore, we
were told. we could move about the room
frecly and never lose that important
sensc of program source characteristic

of concert hall pertormance.
Second, put it to the test.

We watched as twg W80's were ad-
justed. The engineer merely tipped the
variplanular disc this way and that . ..
and rotated the swivel imount a little to
the left, a little to the right . . . and that
was all there was to it. It seemed too easv
to us. But after abour two minutes. or
maybe a shade less, they were ready. We
were asked to stand asywhere in the
room. Then we were treated to a fine
performance of Tchaikovsky's Pathe-
tique. “Walk about”, they suggested. We



did and we were amazed. It was true
stereo everywhere and anywhere. There
was none of the splatter or surround
effect associated with omnidirectional
systems. We had to admit this was a
“first” for all of us and we found it diffi-
cult to restrain our excitement.

Third, do it yourself.

“Naow'', they suggested, "you try it
It looked like fun. We each took a turn
adjusting the speakers. Only one thing
bothered us. The W80 makes everybody
with finger tips an instant expert. Then
they asked us questions.

What acoustical problem is solved?
A very important one. Since almost
all rooms are acoustically unbalanced,
fixed directional systems, conventionally
placed. are too rigid to overcome this de-
ficiency. Only the amazing flexibility of
the new Variflex Speaker Systems can
provide “all over” balanced stereo.

What will women say?

“It’s about time”, probably. W80’s
are awoman'’s dream. They are never un-
welconie intruders. Since they are reflec-
tive systems, the front of the cabinets re-
scmble fine pieces of furniture. Because
they permit placement versatility, they
can be inserted decoratively or unobtru-
sively into any room scheme.. even as
built-ins with an optional roll out base.

What about quality?
That was an unnccessary question.
The W80’s are Achromatic Speaker
Svystems and therefore are critically
engineered in the uncompromising tradi-
tion of excellence.

Check No. 5 on Reader Service Card

A suggestion to all skeptics.

Belicve your own cars. Just visit a
Wharfedale dealer, and ask for a dra-
matic demonstration. Start walking
around as a disheliever . . . you won't be
one for long. You'll be as amazed as we
were. Wherever you pause, you will be
awarc of distinct stercophanic separa-
tion. . .. Variflex may wdll be the com-
ponent speaker innovation of the 70's.

For full specifications on the W80
and all Wharfedale Svstems write:
Whartedale, division British Industries
Co..Dept. HC20, Westbury, N.Y. 11590

Wharfedale

Achromatic Speaker Systems

Bl 7

3

Front vie= of two W 80’s
mounted on optional base



What’s New In Audio

Hegeman Line

Hegeman have announced a range of so-
phisticated stereo equipment which will
be available in kit form or completely
wired and assembled. Included are 3- and
4-channel amplifiers, electronic-crossover
modules,

remote-control units, loud-

speaker switching panels and a unit
which is capable of monitoring any por-
tion of a two-, three- or four-channel
stereo system. Shown in the photograph
is a Preamplifier and Control unit (HL-
100) and a Power Amplifier (HL-200).
Price, HL-100 $490 wired, $380 in kit
form. HL-200 $398 wired, $342 as a kit.

Check No. 18 on Reader Service Card

FM Signal Generator

Model 188 is a new FM generator from
Measurements designed for laboratory use
and production line testing. Range is

from 86 to 108 MHz with 0.5% accuracy,
and distortion is rated at less than 0.5% at
75 KHz. Provision is made to use the 188
with MPX modulators.

Price $700.

Check No. 20 on Reader Service Card

AM/FM receiver
from Panasonic

This is model SA-70 and it is rated at 80
watts per channel (IHF, 8 ohms). Fea-
tures of the SA70 are an overload protec-
tion circuit, ceramic multiplex filter, 3

FETS in the ‘front end, dual bass and
treble controls, two switched filters and a
thermometer-type tuning band instead of
a dial pointer.

Price $349.95

Check No. 22 on Reader Service Card

Tandberg 6000X
Tape Recorder

Model 6000X is the first in a new series
designed as Tandberg says—“for the 70’s.”
It uses 57 transistors, automatic overload
protection circuitry and features inde-
pendent level controls for each channel.

Facilities available include stereo mixing,

cueing, source vs. tape monitor, sound
on sound, add-a-track and remote control.
Cross-Field bias design is used and re-
sponse at 714 ips is claimed to be 40-22,-
000 Hz within 215 dB. Available in
quarter-track or half-track versions. Price

$499.
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Advanced Compact
System

Electro-Voice have just introduced a
Compact System called the Landmark 100
which has some unusual and interesting
features. These include servo-motional
feedback, speakers with controllable dis-
persion, a high-sensitivity tuner with
FETS, a magnetic cartridge and a power
output of some 60 watts IHF. Each
speaker system comprises 3 full-range
414-inch units plus a 214-inch tweeter.
Price $444. Dust cover $14.95.

Check No. 26 on Reader Service Card
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Solid State Energizer

The JBL SE460, a more powerful version
of the 80-watt SE400S was introduced
recently by JBL. It has all the features of
the smaller unit with an increase in power
up to 120 watts (rms).

Check No. 28 on Reader Service Card

Literature
“Sound of Excellence” This is the title of

. two-color 10-page brochure describing

the LWE range of “electronic suspension”
speaker systems and kits.

Check No. 34 on Reader Service Card

“Melcor Equalizers” is a 6-page catalogue
giving details of graphic equalizers for
professional use.

Check No. 36 on Reader Service Card

“Caedmon 1970.” Interested in recordings
of the spoken word? This 80-page cata-
logue lists recordings of Shakespeare,
plays by Shaw to Miller, traditional and
modern poetry, great speeches by Church-
ill, Roosevelt, and so on.

Check No. 38 on Reader Service Card
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VC's paperwork
fays off in bigger;
2fter sound’

.
-
e

If you've been looking for a compact speaker system that
would give you big sound reproduction from an ordinary amplifier,
knock on wood.

Thanks to JVC's paperwork, they're here. We call them our
new High Efficiency (HZ) line, and they’re specifically desgned to
exploit less powerful amplifiers with maximum effect.

The secret of the HE systems is in the cone paper, specially
developed to give it exceptional air permeability, which in urn
means a significant incraase in the output sound pressure level.

in other words, by employing this special paper, JVC m akes it
possible for the HE systems to deliver the same sound v=lume as
conventional systems while needing only one quarter as
much power.

JVC does its paperwork. And this is just one example of how
such research is passed on to you in the form of improved,
more sophisticated audio products.

IS,

|

Model 5340. 4.way 4-speaker
system. Handles up to 80W
peak. Frequency response :
20-20,000Hz. Crossovers:
1,000, 7,000, 10,000Hz.
Impedance: 8 ohms.

Price: $229.95"

Model 5304. 4-way 4-speaker
system. Handles 80W peak.
Frequency response:
30-20,000Hz. Crossovers:
1,500, 7,000, 10,000Hz.
Impedance: 8 ohms.

Price: $149.95”

Model 5320. 3-way 3-speaker
system. Easily handles 30W

Catching On Fast

peak. Freguency response:
35-20,000Hz. Crossovers:
5,000, 10,000Hz. impedance:
Bohms. Price:$99.95”°

Model 5310. 3Iway 3-speaker
bookshelf systerm. Handles 25W
peak. Frequency response:
40-20,000Hz. Crossovers:
7,000, 10,000Hz. Impedance:
8 ohms. Price: $69.95"

See the JVYC dealer nearest
you and let him show you how
JVC's paperwark has made the
difference in giving a big
sound boost to compact
speaker systems.

*Suggested list price

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

AUDIO + MARCH 1970
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Coming In
April

The Listening Room—E. T.
Canby writes about the acous-
tics of the listening room, and
what can be done with the
new frequency balance con-
trol units.

Negative Feedback—Norman
Crowhurst discusses some
transistor circuits in the next
article in this series.

Some Loudspeakers Past And
Present—Bob Berkovitz de-
scribes some unusual designs
in a controversial but interest-
ing article.

Tape Transport Maintenance
—by H. W. Hellyer.
Part 5 deals with heads, guides
and pressure pads.

EQUIPMENT PROFILES

include:
Ampex M52 Stereo Tape Re-
corder

Teac AS200-U Amplifier

Advent Frequency Balance
Control Unit
PLUS

Record and Tape Reviews and
all the regular features

DON'T MISS. ..
The AES

Meeting and
Exhibition

Los Angeles

May 4-7

NEWS FROM TH

Advent-Dolby
Noise Reduction System

The Advent Corporation of Cam-
bridge, Mass. have announced that
they are proposing to market a Dolby
unit which can be used with any high-
quality Tape Recorder—so bringing
this useful device within the reach of
the enthusiast. It is claimed that the
Advent unit can make dramatic im-
provements in the noise level and
dynamic-range capabilities of any good
recorder and will allow good-quality
recordings to be made at 334 ips, thus
doubling the playing time. The price is
not yet fixed but it is expected to be
in the region of $200.

Electronic Industries Corporation

A small midwest company that has
been in operation less than four years
has become an important company in
the Hi-Fi world through several
acquisitions. Peploe Inc., a Minnea-
apolis based electronics firm founded
in 1965 as a manufacturer of proto-
type printed-circuit boards entered
the music field in 1968 with the acqui-
sition of Electronic Industries, Inc.,

i INDUSTRY

another Minneapolis company which
produces high-quality amplifiers. This
was followed by the acquisition of
RTR Industries Inc., of California and
the Janszen Speaker Division of Nesh-
aminy Electronics Corporation.

Both RTR and Janszen are makers
of electrostatic speakers and George
Peploe said recently that “electrostatic
speakers are the coming thing in the
speaker field, Janszen was a pioneer in
this development, and the key patent
it held was included in our acqui-
sition.” He went on to say “We have
no designs for capturing the mass mar-
ket, but instead have been aiming for
the quality-conscious market.”

Electronic Industries now have a
range of amplifiers and speaker systems
in production and a tuner is scheduled
for delivery early this year. 4-channel
demonstrations were put on in Min-
neapolis recently and they attracted
a great deal of interest. The vice-
president of the new company for
marketing, J. Weaver Welch, said that
“4-channel sound had a large applica-
tion which will extend beyond that of
the home systems and has a great po-
tential for theatres and auditoriums.”

Left: George Peploe, founder of Peploe, Inc.
Right: J. Weaver Welch, President of Electronic Industries, Inc.

AUDIO * MARCH 1970



FOR THOSE WHO DEMAN

Some pedple can accept reduced quality in their zudio
comporents. For dthers-— the recording enginezr, the
prcfessional musician, the music connoisseur — therz is

onty ome quality — the wery best. These ae the
J1zompromising — the people who choose CROWN.

Thev know that behind each Crown product stends

* the teSmwvork of some of the nation’s finest audio

213inegrs and proudest American craftsmen. These are
the designers wkose innovations have led tre zape
industry® with exclusive electro-magnetic braking, the
first solid-state components, original computer logic tape
ccntro ,- the new indust'ry standard power amgli<ier —
DZ30C, and now an ultra-flexible, high-performance
centrol center. Fhese are the craftsmen who carefully
hand-fabricate and test each unit, entering m2asurements
on incividual prcof-of-performance records. This is the
product line that is worthy the pride of both its makers
and its Dwner,

To discover what you're missing — 3crmpare
CROWJN's Total Performance sound today. WWrite Crown,
Box 100, Elkha-t, Indiana, 46514,

MADE ONLY IN AVERICA

CX844 For the audio
perfectionist or professional,
the ultimate in live recording. 4 channels in-line, 3
speeds, computer ogic tape control never breaks
tapes, -emote control opiional, sound-on-sound,
sound-with-sounc, 2cho eff2cts

All maaels shown feature total silicon solid-state
design, non-mectanical brekes, precision micro-gap
heads, 5" VU meters, 4 mic or line inputs, 3/16""
panel with massive cental casting, third head
monitar with AB switch, rugged construction, 100
- hours in-plant testing.

CX722 Superlative profes-
sional quality with outstand-
ing flexibility for on-location
recording. 2 channels, 3
speeds, pushbutton electric
control, remote start/stap op-
tional, sound-on-sound, sound
-with-sound, echo eifects,
shown in studio console.

SX724 Professional perform-
ance at a minimum price. es-
sential for the finest compon-
ent systems. 1/4-track stereo
2 speeds, push-button electric
control, remote start/stop op-
tional, sound-on-sound, shown
in scuff-proof carrying case.

S$X824 For the serious audio-
phile, the ultimate home re-
corder. 2 channels, 2 speeds,
computer logic control never
breaks tapes, remote control
optional, sound-on-sound,
shown in genuine walnut hard-
wood cabinet.

Check No. 9 on Reader Service Card

DC300 Laboratory standard
basic amplifier. 300 watts per
channel RMS, complete out-
put protection, extreme puri-
ty, shown in walnut cabinet
D40 The ideal monitor ampli-
fier. 40 watts per channel
RMS, compact, low distortion,
shown in walnut cabinet.



Audioclinic

JOSEPH GIOVANELLI

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

Product Selection

Q. We are thinking seriously of inves-
ting in stereo components consisting of
receiver, tape deck with speakers to en-
able “its use as a separate portable unit,
turntable and two stereo speakers for the
moment. Ultimately, we would like to
extend the system to at least two more
rooms in the house. For this reason, we
would like enough power to operate six
speakers. Although I presume that most
of the time only two of these speakers
would operate at once, probably some of
the time four would operate. Only on
rare occasions would six speakers be
operated simultaneously.

1 must admit that both my wife and I
are confused by the vast array of equip-
ment available. We feel that we should
seek the advice of someone who has no
equipment to sell and could thereby give
us an unbiased opinion. Would you be
kind enough to recommend the best
combination of components by brand
names and model numbers?—Ernest A.
Bottke, Jr., Howell, Mich.

A. I regret to say that I do not deal
with product selection and evaluation.
This is a subjective matter. The ear is
a peculiar device. What I like and would,
therefore, tend to recommend can well
be something which you do not like at
all. Therefore, you would not think much
of me after that. Therefore, I do not and
will not get into the area of product
selection.

When looking for a product, check the
features it offers because some com-
ponents may offer features which you
may never use.

When it finally comes down to it, there
is only one way to judge the performance
of a product, especially speaker systems.
You must listen to the equipment. This
can take some doing if you are not near
a good high fidelity showroom which fea-
tures the various pieces of gear you are
considering.

The kinds of questions I answer are
those of a more general nature, i.e., your
question about connecting six speakers
to one amplifier.

10

You need to buy 16-ohm speakers. Re-
member that when all six speakers are
operated simultaneously, you will have
three speakers connected in parallel
across each channel. This will decrease
the combined speaker impedance to
around five ohms, which is still within the
safe impedance-tolerance limits of your
amplifier, whatever brand it may be.

If the speakers you choose had im-
pedances lower than 16 ohms, three
speakers in parallel would produce an
impedance which is lower than 4 ohms.
FFour ohms is the impedance below which
it is unsafe to operate most amplifiers.
The result of this is likely to be damage
to the output stage of the amplifier.

It is not easy to make a selection from
among a welter of equipment, but at
least your choice of speakers is now nar-
rowed to those having impedances of 16
ohms.

As for your selection of an amplifier,
make sure that it will deliver at least 50
rms watts per channel. This is the only
way to be reasonably sure that you will
have sufficient power fed to all six speak-
ers, even when really loud listening is
contemplated.

Test Equipment for Servicing

Q. I have a shop in which I have been
performing repairs on black and white
TV sets, radios, tape recorders, and so
on. 1 have not, however, taken on the
high-quality audiq equipment.

If you are at liberty to do so, I would
appreciate your recommendations regard-
ing a practical array of test equipment
which can be used to service high-quality
audio equipment.

My thinking is that I would use a
triggered sweep *scope and a good sine/
square-wave generator in lieu of exotic
distortion analyzers.—Carl C. O’Neal, Bel-
levue, Nebraska.

A. Before buying test equipment you
must first be sure you have an under-
standing of general electronics and an
understanding of what goes on under the
cover of the various pieces of audio gear.
I know you already have basic knowledge
because you are successfully doing vari-
ous kinds of service work. I made the
previous statement, however, for the sake
of completeness. There is no substitute
for knowledge. A piece of test equipment
can disclose a number of things, but the
“sharp” technician can often find them
without using a single piece of equip-
ment, just because he recognizes certain
problems and uses common sense in
terms of how to localize the area in the
equipment in which the trouble lies.

As for test gear,a good VIVM is vir-

tually a necessity. You are right about
the possibility of using a square- and
sine-wave generator. It is always a handy
source of signal and an aid in checking
frequency response and square-wave per-
formance.

I do not believe that a ’scope will show
distortion as well as will a good distor-
tion analyzer. You do not have to be elab-
orate with the kind of distortion measur-
ing gear you buy either. Good results
can be obtained at very modest prices.
I suggest that you consider both a har-
monic and an intermodulation distortion
analyzer.

Of course, the ’scope does help in iden-
tifying the character of square-waves, but
it is useful in aligning FM tuners and
it also can be used as a voltmeter.

If vou plan to repair stereo tuners and
receivers, you will need a stereo genera-
tor. There are some which are compara-
tively inexpensive. While they are quite
useful, they are not as accurate as a
really good one, made for topnotch per-
formance.

In addition to this specialized piece of
equipment, you will need a marker and
sweep generator to perform basic r.f. align-
ment. You probably already own this
gear, used in connection with your televi-
sion service work.

You should have a capacitance checker
and a capacitance bridge.

In your tool collection you doubtless
already have various soldering aids which
are useful for removing components from
printed circuit boards. Various types of
pliers, too, are useful, such as diagonal
cutters, long-nose, and right-angle long
nose.  Fingertip  wrenches,  socket
wrenches, and Allen and Bristo wrenches
also come in handy from time to time.

A little while ago I mentioned the
necessity for a good VTVM. Typically
this piece of gear incorporates an ohm-
meter together with a.c. and d.c. voltage
capabilities. However, such a meter usu-
ally has a low-voltage scale of 1.5 volts
full scale. This is not sufficient for all
applications. You also should have an
af. VTVM. This meter reads audio fre-
quencies down to perhaps 10 millivolts
full scale or in some cases to even 1 milli-
volt full scale. This is useful in measuring
low signal levels which are encountered
in the early stages of audio equipment,
especially solid-state gear. This meter
must have a wide frequency response, for
it is likely to be called on to do such
jobs as enable you to set prescribed bias
levels on cassette decks, make frequency-
response checks of low level stages, and
5o on,

When you have the foregoing test
equipment, your shop will be adequately
equipped. K
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“Elektra was first in
recognizing the value of

the Dolby System for
multi-track rock recording,”’

says Jac Holzman, President of Elektra Records.
““Since early 1967, we have used Dolby units on
most of our recordings of The Doors, Judy Coilins,
Tim Buckley, Tom Paxton, The Incredible String
Band, Roxy, and many others. The New Music can
have a surprising cynamic range, and we find that
the Dolby System not only gives a really low-noise
background during quiet passages, but it helps to
preserve the clarity and definition of complex
musical textures. A related advantage is that the
mixdown is faster and less tedious. In working out
the final mix, we nc longer have to resort to intricate
equalization schemes to retain crucial nuances and
subtleties of the performance.””

333 Avenue of the Americas New York NY 10014

for international inquiries contact UK address:
346 Clapham Road London S W 9 England
telephone 01-720 1111 cables Dolbylabs London

S. Calif. Audio Industries Corp.

[YX]DOLBY LABORATORIES INGC| |~ HREEET s oo

N. Calif. Audio-Video Systems Engineering
Tel. 415-647-2420

telephone (212) 243-2525 cables Dolbylabs New York Midwest Exprt Electronics. Inc.

7201 S. Western Avenue, Chicago. Illinois 60636
Tel. 312-HE 6-2700

Canada  J-Mar Electronics, Ltd.
6 Banigan Drive. Toronto 17. Ontario, Canada
Tel. 416-421-9080
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BEEIND
THE

DOBNES

BERT WHYTE

OME YEARS AGO I VISITED THE HOME

of an audiophile friend of mine,

who wanted to show me his new
super-duper, “state-of-the-art” preampli-
fier. As 1 walked into his listening room
my ears were assaulted by the over-
bright shrill strings of a “mood” record
he was playving. I winced, and asked him to
roll off his treble control a little. He
looked positively shocked at this sugges-
tion and stated with great emphasis that
he “alwavs kept his tone controls per-
fectly flut.” Is asked him if he enjoved
listening to shrill distorted strings. “Of
course not, he bristled, but I don’t be-
lieve in “diddling” with tone controls.
This just confuses things and you never
know when the halance is right” Now
mind you, this lad lived in one of those
fancy modern apartments with a glass
“window wall,” the furnishing was
sparse, and what there was of it was
mainly hard surfaces. In essence, a room
with hard, over-bright acoustics. The
room simply cried out for acoustic treat-
ment via drapes, carpeting, and so on, but
you would think that in the absence of
such aids, the least he could do would be
to utilize his tone controls! Here was a
chap who had just laid out quite a sum
for this fancy pre-amp, and somehow had
become  convinced that  “purists”  just
don’t use tone controls. In the years since
that incident, I've run into similar situa-
tions and it is astonishing how this notion
persists. But today, in addition to the
“flat-tone-control fetish,” we have a new
whipping  boy—equalization—which ap-
parently is a “dirty word” to certain mis-
guided hi-fi buffs.

The reason 1 mentioned this is that
there appears to be the start of a trend
towards the inclusion not merely of con-
ventional tone controls in certain new
playback equipment, but of bass and
treble equalization control for the cut or
boost of specific frequencies. It is strange
that equalization should be viewed with
such suspicion, when it is verv much a
part of the warp and woof of the fabric
of audio, and has been a basic technique
for many years. Where would we be
without the standard RIAA equalization
curve for disc recordings, or the NAB
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equalization for tape recording, to say
nothing of the special new equalization
that permits wide response with a reason-
able signal-to-noise ratio on lk-ips cas-
settes? There are other applications of
equalization too numerous to mention
and it would be a very rare recording
studio that didn’t own a Pultec or graphic
equalizer or far more elaborate equaliza-
tion equipment. Not long ago the JVC
company of Japan introduced a receiver
which incorporated what thev call a
“Sound Effects Amplifier.” This comprises
five slide-type pots which afford up to 10
dB hoost and 10 dB attentuation of fre-
quencies of 60, 250, 1000, 5000, and
15000 Hz. This is a rather broad spec-
trum, nonetheless it offers a more versa-
tile approach to sound control than
conventional bass and treble controls.
The idea has been well received and
while the JVC has the field to itself at
the moment, 1 understand there are simi-
lar equalization facilities on some com-
petitive receivers waiting in the wings.

When 1 was at the Los Angeles Hi-Fi
Show last year, I ran across a unique pre-
amplifier made by a small Los Angeles-
based firm called Scientific  Audio
Engineering. Their SAE Muark One pre-
amp costs a whopping $500, making it
the most expensive in this country. For
this kind of money however, thev have
built a unit which in finely crafted with
much use of MIL/SPEC quality compo-
nents, deposited carbon resistors, and other
similar embellishments. Reliability should
be quite high as they offer a five-vear
guarantee on the unit, This preamp has
a fairly elaborate equalization facility in
place of the usual tone controls. A rotary
switch gives a choice of low-frequency
cqualization at 60, 120, 220 and 320 Hz.
Another rotary switch handles high-fre-
quency equalization at 2500, 5000, 10000
and 15000 Hz. The rate of slope from
these frequencies is 12 dB per octave.
Low- and a high-frequencey step controls
are provided for left and right channels.
There are six steps of clockwise rotation
for each control, each step giving 2.5 dB
of boost at the sclected frequencies for a
total of 15 dB hoost. Counter clockwise
each of the first four steps gives 2.5 dB
attenuation. The final step gives an addi-
tional 5 dB attenuation for use as a
notch filter. The total attenuation is 15
dB. There are two toggle-type switches,
one for low and one for high frequencies
which is one position gives flat response
and in the other position provides the
equalization selected. Thus you can A-B
between the flat response and the equali-
zation on your program material. With
such a flexible equalization set-up, vou
can handle virtually any situation which
calls for frequency manipulation. Certain

phono cartridges have high-frequency
peaks. A few seconds adjusting controls
on this unit and the peak is no more.
Some speakers accentuate the middle
range and in certain rooms this can spell
trouble. Switch in the desired amount of
attenuation at 2500 Hz and vou've solved
that problem. Conversely, in certain
rooms the sound from some speakers is
on the dull side. A few minutes experi-
mentation with mid and upper frequen-
cies boosted a certain number of decibels
allords the desired balance. These are
some of the more obvious uses of equali-
zation. The major use of the equalization
facilitv is frequency modification of pro-
gram sources, and this is what scares
many people and makes them shy away
from any such devices. Let us look at this
concept for a moment. The most simple
situation would be a record with exces-
sive high frequencies and corrective
equalization could be applied in seconds.
Or we mayv have a recording which is
weak in the mid-bass frequencies. This
too, is easily corrected. The people who
are afraid of equalization and who always
set their tone controls to the flat position,
would seem to have an almost blind faith
in the omnipotence of the recording en-
gineers and recording directors. Thev
don’t seem to realize that while there is
plenty of the scientific method in making
a recording, with much rigid adherence
to certain electronic disciplines, there is
also a good deal of “art” and personal
judgment in recording. Naturally, much
depends on the background of the per-
sonnel involved with the recording. For
example, the recording director mayv have
plaved the violin in a syvmphonv or-
chestra. When this gentleman makes a
classical recording, for one thing, he has
perhaps an unconscious tendency to pay
more attention to the string sound than
he does to brass or woodwinds. He usu-
ally has very definite ideas of what kind
of string sound he prefers. If he plaved for
a numbers of years with the orchestra in
the same hall, he has a certain degree of
acoustic  conditioning  which influences
his preferences in string sound. Or let us
assume that for many vears this recording
director was an avid concert goer at Sym-
phony Hall in Boston. Here he has been
exposed to the overall sound of the or-
chestra from the listener’s viewpoint.
Again he has been conditioned to a de-
gree, and while acoustic memory is
supposed to be fallible, nonetheless he
retains an image of the kind of orchestral
sound he feels is ideal, and in his record-
ing he strives to duplicate that sound.
Quite apart from all this, there is always
the possibility that our recording engi-
neers and directors are faced with an
entirely new hall in which they must
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Today, whether the meeting is a businessmen’s sem-
inar, a teachers’ workshop, or a debate on the floor of
a State House, everybody wants to be heard. They will
be heard, if each participant has his own microphone.
That's the Shure concept of Total Communications:
Every man with something to say has a microphone
close at hand . . . so he can be heard.

To meet these changing concepts of modern meeting

an meefing..

dynamics, Shure offers a broad range of specialized
microphones, along with a selection of unique micro-
phone mixers and associated circuitry products that
let you connect those microphones through a single
amplifier and loudspeaker set-up.

For you, they're easy to install. For your customers,
they're easy to use. And for the people with things to
say, they’re a must!

TOTAL COMMUNICATIONS

Shure Brothers Inc., 222 Hartrey Avenue, Evanston, lilinois 60204

Check No. 13 on Reader Service Card
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record their symphony, simply because
the hall they prefer is not available for
some reason. I've had it happen to me.
In London, I like to record in Waltham-
stow Town Hall, but there have been
times when 1 had to use other halls, each
with it’'s own distinctive acoustics. You
try to cope with the strange acoustics,
but, it must be confessed, rarely with
complete success. Another variable in-
volved in the recording of classical music
is the monitoring situation. Finding a
room offstage where there will be
no mutual sound interference is hard
enough. Further, the acoustics of these
rooms are usually just plain awful. If the
room acoustics are not modified (as is
frequently the case) monitoring is poor.
The whole idea is of course, not to let the
acoustics of the room which you are moni-
toring influence the sound you are
hearing from the recording hall. To this
end, many engineers heavily damp the
monitoring room with fiberglass, burlap,
or other suitable material.

The monitor speakers that are used
can have a significant influence on the
quality of the sound on the master tape.
You would be astonished by what kind of
speakers are used by certain recording
engineers. I have seem them use 8-in.
speakers in small portable baffles which
are quite poor in general, and most speci-
fically have little bass response below
150 Hz. Granted, when the master tapes
are played back in their studios, their
playback speakers are usually of con-
siderably better quality than those they
use for monitoring in the recording hall.
This affords them an opportunity to
apply corrective equalization which hope-
fully will improve the sound to the point
where it can be issued commercially. As
you can readily see, if nothing else, the
use of a poor monitor speaker makes un-
likely the chance of recording from the
master tape directly into the cutter-head,
thus forcing them to go to a second- and
perhaps a third-generation equalized
tape for the disc master. Of course, if the
recording engineers were using the Dolby
System, they could get away with the
noise build-up engendered by the multi-
ple generations of tape. My personal
opinion is why use a sophisticated tech-
nique like the Dolby System without
making certain the master tape is of high
quality. Even if the recording engineers,
used high-quality monitor speakers, the
sound that is recorded is still to the indi-
vidual taste and ideas of the recording
director. Whether his ideas are consonant
with yours is a moot point.

I am not suggesting you run out helter-
skelter and buy yourself some means of
home equalization. Recording companies
in general furnish a well-balanced disc or
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tape. Strictly speaking, in the home you
don’t really equalize a recording per se.
With a unit of sufficient flexibility you
use your ears to arrive at a balance which
seems pleasing to you, which if you think
about it encompasses your listening
room, your speakers, amplifiers, phono
cartridge, tape heads, and recording it-
self. In other words you are either
pleased with what you hear in the total
acoustic environment and chain of elec-
tronics, or you feel it needs modification.
Up to now, such modification was re-
stricted to bass and treble controls. With
the JVC unit, or this SAE Mark One
preamplifier-equalizer, or the Advent
“Frequency Balance Control,” the audio-
buff has the means to effect the fre-
quency modification. The SAE Mark One
handles all of the other usual preampli-
fier functions, and does it with extremely
flexible controls, wide-range response,
vanishingly low distortion, and very low
noise. It is my understanding several
other preamplifier manufacturers are in-
vestigating this equalization concept, and
it will be interesting to see if this becomes
popular with audiobuffs. A

Dear Editor..

Cry of Anguish

* I was flipping through the January
issue of Aubio, when my eyes were
caught by the headline “Simultaneous
4-channel stereo.” Four-channel! Four
not two! Two-channel has been causing
me enough trouble over the years. Spare
me, please, from four.

I have succumbed to the various phases
of Audio right from the early stages. I've
had a ton of bricks in the living room to
help (?) with the solid sound of speak-
ers. I've appeased neighbors for interfer-
ence to their TV sets from experimental
speakers, and so through various stages to
two-channel stereo.

Two-channel brought enough prob-
lems to my living room. Every time we
move and start house hunting, I'm eye-
ing the living room windows, deciding if
the drapes will still fit, while my husband
is jumping up and down on the floor to
see if it has the minimum vibrations for
sound reproduction, and that the corners
of the room are in the right place for his
speakers. My valuable antique corner
cabinet is then pushed off to any odd
corner that’s left after the speakers have
been placed. With four speakers there
just won’t be a corner left for my cabinet

—will probably have to sell it to pay for
the new equipment. Then there’s the
seating arrangement, the number of rugs
we have worn through swiveling the sofa
back and forth. ‘It has to be here for the
hi-fi,’ ‘Yes, but it looks better against that
wall.” All this upheaval for two-channel
stereo, what am 1 going to do with four
of everything? But I see the experts have
solved the problem nicely, see Figs. 1 and
3, January Avupro. To start with, the
room shown doesn’t have a door; that’s
great. Maybe all the stereo fanatics climb
inside, block up the door and stay there.
Also, it doesn’t have a fireplace. Maybe
one shouldn’t, in case all the sound goes
up the chimney? What about book
shelves, end tables, and all the other para-
phernalia one finds in a living room,
where does that go?

So we've come to four-channel, what
next? Six-channel, eight-channel, ten-,
twelve-? the mind boggles at the possibili-
ties. The sooner someone finds a pill for
speaker systems the better.

Is it any wonder that my husband calls
me ‘Cloth Ears.’

Just A HOUSEWIFE.
Danbury, Conn.

“Cloth ears” is a very distressing dis-
ease and it cannot be cured as easily as
dandruff, for instance, because of the
psychological factors involved. I once
knew a young married lady with this
affliction and I advised her to attend a
course on Musical Appreciation at the
local College. It worked out very well
for a few weeks and she and her husband
spent many happy hours discussing the
merits of “The Vienna Octet” and so on.
But it did not last—after three months of
marital bliss she ran away with the music
teacher.

About the room with no doors and
windows, yes, I think you have put your
fingers on a real problem here. I tried
to call the designer, but his wife said she
had not seen him since he built the room
some weeks ago. —Ed.

Bouquet

I want to sincerely thank you for the re-
port on the AR-5 speaker in your January
issue. Each issue has been eagerly await-
ed since January 1969 when 1 purchased
a pair of AR-5s. Thereafter, two other
reports in other magazines left me some-
what confused. A third report and AR’s
(prejudiced) rebuttal tied the score some-
what. . . . Your carefully worded report
might well be an example of how a loud-
speaker should be presented.

W. R. Rank
Madison, Wis.
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® . ..the Dynaco PAT-4 is unsurpassed . . .

a remarkable unit and unmatched at anywhere

near its low price . . .

(Stereo Review, January 1968)

A separate preamplifier can offer su-
perior performance and greater flexi-
bility than available on any integrated
control amplifier or receiver. How well
did Dynaco succeed with its PAT-4?

ow::Tcg Here's what two of the most respected
$89.95 kit publications say.

$129.95 assembled

The Stereophile, Vol. 2, No. 9, 1968

“With all of its tone controls and filters set to
Flat, and feeding any high-level input, we were
simply unable to tell whether we were listening
to the original ‘raw’ signa! or the output from
the PAT-4. In this respect, we cannot see how
any preamp, present or future, could surpass
the PAT-4."

Julian Hirsch in Stereo Review, January, 1968

‘... (the PAT-4 has) an extraordinary degree
of operating flexibility . . . (and) in sonic qual-
ity, we would unhesitatingly say that the Dyna-
co PAT-4 is unsurpassed by any preamplifier
we have seen. It is a remarkable unit and un-
matched at anywhere near its low price of
$89.95 in kit form or $129.95 factory-wired."

The Dynaco PAT-4 preamplifier can be used with
any power amplifier, tube or transistor, like the
Stereo 120 (60 watts rms per channel) or new
Stereo 80 (40 watts rms per channel). Owners of
Stereo 70’s can also derive the full measure of en-
joyment from the PAT-4.

Send for literature or pick some up at your dealer where you can see and hear Dynaco equipment

olynaco c.
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Tape Guide |

If you have a problem or question on &
tape recording write to Mr. Herman
Burstein at AUDIO, 134 North Thir-
teenth Street, Philadelphia, Pa. 19107.

HERMAN BURSTEIN

Tape Squeeeeeaal!

Q. I would appreciate your advice
on a perplexing and frustrating prob-
lem which has occurred in connec-
tion with my tape recorder. I have
two tape decks: a ® ® ° which 1 use
primarily for recording and a * ° *
which is used almost entirely for play-
back of prerecorded tapes and my
own tapes. Both machines are less
than six months old. A month or two
ago I noticed a loud squeual coming
from the ® ° ° ° when 1 played tapes
which I had recorded on the® ® ® *°
This was audible not only as a me-
chanical noise which could be heard
easily in the next room, but also
through the two speaker systems of
my stereo system. The music on the
tape became harsh and distorted.
When 1 cleaned the ® ® ® *’s heads,
the squeal subsided for a short time,
but soon came back. When I trans-
ferred the tape to the * * ° ° there
was no squeal. Assuming that the
fault lay with the ® * * * I returned
it to the audio dealer from whom I'd
purchased it for repair. He loaned me
a tape recorder of still another make
to use while the® ® ® ® was being
worked on. The serciceman was un-
able to find anything wrong with the
** 22 and the squeal, ncedless to
say did not occur while it was in the
repair shop. In the meantime, it did
plague me again, while playing my
tapes on the third machine loaned to
me. Aha, I thought! It's the tape!
This argument sounds good, but has
several holes. First, I am using 1 mil
polyester low-noise tape made hy a
top company. Second, this tape is sup-
posed to be permanently silicone
lubricated. Third, why does the
squeal occur only after the deck has
heen operating for some time? Fourth,
why can’t 1 hear it every time I play
the same spot on a tape; sometimes 1
can play a tape through with no prob-
lem. Fifth, why is there no squeal
when I play the same tape on the
® % ® 2 or when I'm recording? Last,
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I can make the squeal stop by revers-
ing the direction of play. As you can
understand, this is the sort of prob-
lem 1which has me tearing my hair
out. I would be most grateful for your
help. — Stephen Sarper, Pittsburgh,
Pa.

A. I do not have an explicit answer
for you. I have heard, though, that
certain tapes in combination with
certain tape machines are apt to re-
sult in squeal. And not always; the
squeal may come and go with tem-
perature, humidity, how long the
machine has been running (and
therefore how much heat has been
generated), how many times the tape
has been used, when the heads and
guides were last cleaned, etc. etc. The
fact that a given tape may squeal on
one machine and not on another may
have to do with the tape tension sys-
tem employed, the pressure pads used
or not used, tape approach to the
heads, location of tape guides, etc. It
is difficult to get down to specific
rules as to what does and what does
not cause squeal. The best course is to
try various kinds. and brands of tape
until you find the one that works best
with  your particular machine or
machines.

Undistorted ‘Rock’

Q. On occasion I have recorded a
live “rock” group and have found it
fairly difficult to get a clear undis-
torted tape. I have placed mikes
among the performers and as far away
as 20 feet without the hoped-for re-
sults. Does room size and sound inten-
sity need to be taken into account? I
recorded one group in a large, acous-
tically terrible auditorium and got
better results than in a smaller ball-
room, although there were unwanted
echoes in the auditorium. I have used
several different mikes with about the
smme results for all. Can the input of
my tape recorder be overloaded and
still allow the VU meter to read the
correct level? Would volume controls
between the mikes and tape recorder
help the distortion, or would it merely
provide different balances? Is there
any way to connect directly to the
performers’ amplificrs, or is this un-
desirable? In short, is there any way to
eliminate the unwanted distortion
from my recordings®—Ben Miller,
Barrington, Nlinois.

A, My guess is that you are over-
loading your tape, particularly if there
is a considerable amount of treble in
your “rock” group attributable to
female voice or instruments.

It is quite possible for a tape re-
corder meter, VU or otherwise, to
understate the actual level of the sig-
nal reaching the tape by as much as
10 to 20 db. One reason might be
miscalibration of the meter. More
likely is the fact that the meter, be-
cause it is a mechanical rather than
electronic device, cannot follow the
rapid, high amplitude, brief sounds
that we call transients. And this is
even worse at high frequencies due to
the large amount of treble boost sup-
plied by the tape machine’s record
amplifier. I suggest that you back
down on the record volume control of
your tape machine, even though the
VU meter is then reading consider-
ably below 0 VU.

Of course, the possibility still re-
mains that your tape recorder has a
poorly designed first stage that over-
loads too readily. Finally, it is possible
that you are using a poorly designed
microphone that overloads too readily.

What Deck Shall | Buy?

Q. I want a tape deck for recording
and playing music, and am willing to
spend around $500 if necessary. Do
you have any recommendations? De-
spite  many months of searching
through equipment reports, the vast
profusion of tape decks on the market
today (most of which have not been
tested by any of the high fidelity or-
ganizations) make a decision extremely
hard. —Brian P. Cox, Philadelphia, Pa.

A. T repeat—and repeat and repeat
—that the policy of Aubro magazine
strictly prohibits me from recommend-
ing specific items of audio equipment.
Confusing as they may be, equipment
reports are one of your very best
guides to a tape reorder suitable to
your requirements and purse. Al
though the specific model you see in
a store may not have been reviewed,
the chances are that similar models
of the same manufacturer have been
reviewed and you can be guided ac-
cordingly. Also, do not hesitate to
trust the evidence of vour own ears
when you listen to a tape machine in
a store. A
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This is the A-6010U,
top of the TEAC tape
deck lire. And these are
just a cauple of its
supersonic breakthroughs:
Unique phase sensing auto
reverse operates electronically at
any chosen point on the tape. Or it
can take s sensing foil if desired. But don't
look for this system on anybody else’s machine.
Separate heads for record and playback allow
off-the-tape monitoring while recording; most cther
machines in this price range can monitor the
sound source only.

What's the barrier to your complete sound enjoyment?
Chances are, TEAC has broken that, too.

eddy-current outer rotor motors for reel drive * Pause control » Unique tape tension control * 4 heads, 4 solid-state amps,
all-silicon transistors » Independent LINE and MiC input controls

‘ TEAC Corporation of America
2000 Colorado Avenue
® Santa Monica, Califarnia 90404

A 601 DU » Exclusive symmetrical control system ¢ Duakspeed hysteresis synchranous motor for capstan drive + 2 exclusive
9
-plil



EDITOR’S
REVIEW

B Looking through the list of loudspeaker systems
in our current directory I find that they can be
classified as follows: dynamic types, 162, electro-
static plus dynamic 3. 1f we include the two full
range electrostatic units, that puts the dynamic
types well out in front with over 96%. Not bad for
a speaker whose early demise was predicted when
electrostatic units appeared a few years ago! In-
cidentally, the original dynamic or moving-coil
speaker was invented as far back as 1878 by Sie-
mauns, and Sir Oliver Lodge patented an improved
model in 1898. This one looks almost identical with
present day speakers and when Rice and Kellogg
looked through the specifications in 1921, they
were reported as saying “the ancients have stolen
our invention.” And I imagine they were a mite
disappointed at that.

Why is the dynamic speaker so popular? The
answer is not hard to find, it is rugged, capable of a
high standard of performance and it is reasonably
easy to mass-produce. The availability of all kinds
of plastics, resins, fiber-glass, and improved mag-
netic materials has allowed the speaker engineer
(who has to be something of a chemist, too) to
perform miracles of design not possible a few
vears ago.

How about the audio enthusiasts’ dream of
loudspeakers without diaphragms, of plates built
into the walls? Well, there may be something like
this in the laboratories but I am sure they will
stop there for some years yet. I myself spent some
time developing a MHD (Plasma) system—yes,
with plates built into the walls, no diaphragms, no
moving parts. It worked all right—but there were
snags. First of all, it used enough energizing power
to run a small factory and then it generated so
much ozone that fans had to be used. There were
other problems—Ilike finding a room for the power
supply—but apart from these minor irritations—it
worked quite well!
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“I am against the whole shebang of Romantics and
Moderns, 1 despise Schumann, Wagner, Berlioz,
Tchaikovsky, and Chopin.” Who said that? None
other than the irrepressible De Koven (he scorns
the Mr.) who rups the Barococo Society. As the
name implies, this society is mainly interested in
music of the period from 1600 to 1800 which
covers Bach, Mozart, Haydn, Vivaldi, Beethoven,
Handel, and Schubert. Concerts are given on
WNCN (104.3 MIHz) FM of New York every Satur-
day night from 10:05 to 11:00, and Mr.—sorry,
De Koven does occasionally play some music he
likes from the Romantics and Moderns. So, if you
get bored with the Guests on TV and their plugs
for new hooks or Broadway shows—switch over to
WNCN or other stations carrying the Barococo
program—you might like it!

L * L

DX fans will be interested to know of the exis-
tence of the “World Wide TV-FM DX club. The
address is Box 5001R, Harbor Station, Milwaukee,
Wis. 53204.

&5 &5 -3

The classical record market is declining and
now accounts for less than 5% of the total compared
with 20% some 10 vears ago. In a very thought pro-
voking. hard-hitting article in Stereo Review,
James Goodfriend says that the record companies
are to blame because they did not take the trouble
to instill a love of music and educate the children
of 15 vears ago. He went on to say that this was
also the responsibility of the parents and schools,
but only the record companies had a commercial
interest in the matter. Very true, but record sales
are still skyrocketing with no sign of a recession
and the industry (with some exceptions) confines
its educational efforts to the support of a prolifera-
tion of semi-literate “underground” journals whose
gullible readers feel are somehow Striking a Blow
against the Establishment. At the same time, vast
numbers of exotic high-pressure publicity experts
are frantically thinking up new gimmicks, new
promotional stunts to keep the cash registers ring-
ing. The question is—are the record companies re-
sponsible for this depressing state of affairs, or does
the blame really lie with the educational system?

G W.T.
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XV-15
at 100% Music Power

. ..the instruments, all of
them, are distinct and clear
throughout the entire funda-
mental frequency range.

With the Pickering XV-15 Cartridge You Get
100% Music Power—You Hear It All!

Only Pickering’s XV-15 series of cartridges features 100%
Music Power. With the Pickering, a harp sounds like a harp,
a trumpet has the biting sound that you expect from a brass
instrument, the flute has a rich romantic tone, the orchestra
is the full-throated instrument the composer called for.
So choose Pickering — and make the enjoyment of 1009, Music
Power a part of your life. vl

PICKERING _ a7 |
For those who can [HEAR] the difference f %

THE NEW PICKERING XV-15/750E. PREMIER MODEL OF THE XV-15 SERIES. TRACKS AT 1, TO 7 GRAM. DYNAMIC COUPLING FACTOR OF
750 FOR USE IN FINEST TONEARMS. $60.00. OTHER XV-15 CARTRIDGES FROM $29.95. PICKERING & CO., PLAINVIEW, L., N.Y.
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SPEAKER SIZ

IN SMALL CABINETS

Victor Brociner

In speaker systems using closed and vented cabinets, low-frequency
performance is predictable by calculation, which indicates an optimum
relationship between speaker area and cabinet volume. This has been
confirmed by experiment. Contrary to popular ideas on the subject,
performance is not proportional to speaker size.

SK A HI-FI ENTHUSIAST how to
A improve the bass performance
of a speaker system of moder-
ate size, and the chances are he will
reply “Get a larger woofer.” Surpris-
ingly, when the recipient of this ad-
vice follows it, he will probably be
disappointed. If he had asked a slight-
lv more sophisticated advisor, he
might have been told to use a woofer
with greater compliance. In this case,
he would be somewhat puzzled at not
being able to hear much difference.
Had he been advised to use a smaller
speaker, there would be no need to
discuss the result of the experiment
because he would have concluded
that the “expert” was joking, or crazy.
But if he had taken the trouble to try
it, and certain conditions had bheen
met, he might have been agreeably
surprised.

Is this affront to our customary
worship of size supported by the
facts? Fortunately, the low-frequency
performance of speakers is fairly sim-
ple to calculate, so we can proceed to
make a series of experiments—on
paper—to explore this problem.
Afterwards, it will be of interest to
test our conclusions experimentally.

The Requirements

First, what do we mean by “mod-
erate size?” Bookshelf-type speaker
systems have internal volumes in the
range of 0.5 to perhaps 3 cubic feet.
This class of speaker is extremely
popular, and warrants our primary
attention.
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Second, what is meant by “improv-
ing the bass response?” We assume
that this comprises:

1. Extending the frequency response

to a lower limit.

2. Maintaining a smooth response,
without peaks and with a mini-
mum amount of roll-off.

3. Keeping distortion within ac-
ceptable limits at reasonably
high power levels.

Basic Theory

The acoustic output of a direct-
radiator speaker is expressed by the
formula:

P‘\ = RAU2

where P, =acoustic power in watts
R, = radiation resistance in mks
rayls (acoustic ohms)
U =rms volume velocity in m*/
sec

Qnpf*

and R.= for low frequencies
where p =density of air in kg/m"

f =frequency in Hz

¢ =velocity of sound in m/sec

Also U (volume velocity) = Av
where A=area of the cone in m’
v =velocity of the cone in m/
sec

Figure 1 shows that at low fre-
quencies the radiation resistance
slopes upward at the rate of 12 dB
per octave. The dashed line shows

i AND PERFORMANCE

the high cone velocity at resonance,
followed by a downward slope that
becomes 6 dB per octave in the so-
called mass-controlled region of oper-
ation. The power output, derived from
these curves by the formula given
above, is shown by the solid line.
This is the frequency response of the
speaker assuming piston action, that
is, no cone break-up which is a valid
assumption for the lower part of the
curve at least.

The response at resonance relative
to the flat section of the frequency-

RADIATION RESISTANCE
ac f

~ U - VOLUME VELOCITY
=3 i

~

g
~s
ACOUSTIC POWER b

e 3 0 000

Frequency in Hz.

Fig. 1- Caiculated performance of piston
as a direct radiator.

response curve is determined by a
single parameter: the Q of the speaker-
amplifier combination. As in all res-
onant circuits, the higher the peak,
the narrower it is. A family of response
curves for different values of Q is
shown in Fig. 2. Critical damping
occurs for Q=0.5; for this condition,
the curve has no rise above the flat
portion of the curve. It is down 6 dB
at resonance and drops off at 12 dB
per octave below this point. For
Q=1, there is a slight rise above
resonance—about 1 dB—and response
at resonance is equal to that in the
flat range. As a matter of fact, the
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ESP automatic tape reverse.
.9219v91 9qs} silsmoius 923

ESP Automatic Tape Reverse. A special
electronic sensory perception circuit
indicates the absence of any recorded
signal at the end of a tape and auto-
matically reverses tape direction within
ten seconds.

ServoControl Motor. Automatically cor-

rects for speed variations and maintains

precise timing accuracy. Vari-speed

feature of motor can be adjusted up or \
down to match musical pitch of tape

playback to any piano.

@ SOMNY

Non-Magnetizing Record Head. Head
magnetization build-up—the most
common cause of tape hiss—has been
eliminated by an exclusive Sony cir-
cuit, preventing any transient surge
of bias current to the record head.

Instant Tape Threading. Re-
tractomatic pinch rollers
permit simple one-hand
threading. Other fea-

tures: Four-track Stereo-

phonic and Monophonic
recording and play-
back. Also records in
reverse direction.

Three speeds. Two

VU meters. Stereo
headphone jack. And
more.

VrERIE samsmawean

Noise-Suppressor
Switch. Special filter
eliminates undesirable
hiss that may exist on
older prerecorded tapes.

R

G
T

Sony Model 560D. Priced under
$349.50. Also available: The Sony
Model 560 Tape System with stereo

N

Scrape Flutter Filter. Special precision
idler mechanism located between erase
and record/playback heads eliminates
tape modulation distortion. This feature
formerly found only on professional
studio equipment.

©1970, SUPERSCOPE, INC

control center, stereo pre-amplifier
and stereo amplifier, microphones,
and lid-integrated full-range stereo
extension speakers for less than
$449.50. For your free copy of our
latest tape recorder catalog, please
write to Mr. Phillips, Sony/ Super-
scope, Inc., 8144 Vineland Avenue,
un Valley, California 91352.

|
SUPERSCOPE

You never heard it so good?®
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Fig. 2—Frequency-response vs. Q.

response at resonance is given by a
simple expression:

20 log,, Q

It is seen that for values of Q greater
than one there is a peak at resonance;
while for values less than one, re-
sponse is down at resonance.

Closed Box

The curves apply to a speaker in
a true infinite baffle, or in a closed
box, radiating into a hemisphere. As
is well known, placement of the
speaker at a wall-floor junction or in
a corner of a room tips the bass re-
sponse upward.

The resonant frequency referred to
above is that of the speaker-box com-
bination and not just that of the
speaker. When a speaker is mounted
in a closed cabinet of moderate size,
the air in the box behaves like a spring
acting against the motion of the cone.
The inverse of the stiffness of this air
spring is the compliance of the box.
It is proportional to the volume of the
enclosure. The compliance of the
speaker-box combination is less than
that of the speaker alone, raising the
resonant frequency. Figure 3 shows
the direct analog circuit of a speaker
mounted in a closed box. The moving
mass of the speaker is represented by
an inductance, while capacitances cor-
respond to compliances. The box
compliance is in series with the
speaker compliance, resulting in a total
compliance that is less than either of
them,

Cs Cy

CTo:u:'(‘jSTC‘;
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Typically, Cz may be 1/8 Cs. Then
Then Cromi=1/9 Cq
ds
1

The resonant frequency f.= v

where m=mass in kg
C=compliance in m/n (me-

ters per Newton of force)

Since f, is inversely proportional to
VC, the result of decreasing the com-
pliance to 1/9 its original value is to
raise the resonant frequency to three
times its original value. A speaker
with a free-air resonance of 20 Hz in
the box used as an example would
have a system resonance of 60 Hz.
When a speaker is connected to an
amplifier, the Q of the combination is
lower than that of the speaker alone.
Typical hi-fi amplifiers have such
high damping factors, or to put it
another way, such low source resis-
tances that they can be considered
virtual short-circuits as far as speaker
Q is concerned. Under these condi-
tions, the amount of additional damp-
ing provided by the amplifier is al-
most completely determined by the
voice-coil resistance. The Q of the
amplifier-speaker combination is re-
lated to the speaker Q as follows:

R.
QTolal:QSnkr —_—
Rz
Ro=resistance of the voice
coil
R.—=resistance at the peak of
the resonance curve

where

Suppose that the speaker taken as
our example is critically damped
(Q=0.5) when 1in its enclosure. Its
frequency response is shown as curve
1 in Fig. 4. How can better bass
be obtained? Obviously, by increas-
ing the size of the enclosure. But we

have ruled this out. The problem is
what to do about the speaker, not the
box. The effect of the stiffness of the
box can of course be reduced by mak-
ing the speaker stiffness greater. It
might be made equal to that of the
box, that is, eight times as great as be-
fore. Then the box will only halve
the original compliance, and the fre-
quency of resonance will only increase
by a factor of VZ instead of 9, as
before. The trouble is that when the
speaker stiffness is increased by a
factor of 8, its free-air resonance is
increased by V8, to 56 Hz. The box
now raises this by only vZ, to 78 Hz,
resulting in Curve 2; obviously we
are worse off than before. We might
have known that nothing can be
gained by increasing stiffness. But we
can learn something interesting if we
look at it in reverse: decreasing
speaker stiffness gains very little as
long as the box stiffness is the con-
trolling factor and the mass of the
speaker’s moving system is not in-
creased. “Low-resonance” woofers
with light moving systems do not pro-
vide good bass response.

We might try to increase the stiff-
ness by a smaller factor, say 4, and
increase the moving mass by 4 (with-
out changing the voice-coil driving
system) so as to retain the original
20-Hz free-air resonance. Now the
box increases the total stiffness by a
factor of only 3, the ratio of system
to speaker resonance is only V3 and
the net resonant frequency becomes
20 x vV3=35 Hz. This looks good.
What has it cost? The mid-frequency
of a speaker is inversely proportional
to the square of its moving mass. This
has been multiplied by 4, so the
efficiency is lowered by 12 dB. See
Curve 3 of Fig. 4. Note that the

Mme Cs s m, Ta F'
fu
L

CROSS -SCCTIONAL VIEW

VOICE coiL

ELECTRICAL CIRQUIT

MECHANICAL CIRCUIT
OF THE

MECHANICAL SYSTEM

Fig. 3—Analog circuit of speaker mounted in a closed box.
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Fig. 4—Calculated frequency response
of speakers of different parameters
mounted in a closed box.
curve shape is different. Something

has happened to the Q.

] 2nf.m
N Ry

f. =resonant frequency
m —moving mass
R, =total resistance

where

The mass m has been multiplied by
4, f. has been divided by 60/35, so
the new Q=4X35/60x0.5 or about
1.2, The Q could be reduced to 0.5
by increasing the damping mechani-
cally, acoustically, or electrically.
Both damping and efficiency could
be improved by using greater flux
density; this is a fairly expensive ex-
pedient.

What else could be done? A more
detailed examination of the box com-
pliance is in order. If it is assumed
that the box can be represented by a
pure compliance, which is reasonably
true at low frequencies for enclosures
that are not disproportionately long
or narrow,

v
Ci=—

pc
V =volume of the box in m’
p —air density in kg/m’®
¢ =velocity of sound in m/sec

where

This assumes that the box contains
comparatively little sound absorbing
material. The correct amount of ap-
propriate material can increase the
box compliance by a factor of 1.4
Dimensionally, C, is in units of
d/F where d=distance and F=force.
We are used to stating compliance in
terms of d/F or distance per unit
force. Let this mechanical compliance

be C)[.
AUDIO + MARCH 1970

Then C,\:d4 'Ei_Zd‘ Cu

F
Since d* represents an area squared
we can write

C. (acoustical compliance) =A’ Cy

where A=area
But what area? Well, what we want
to know is the effect of the box on the
speaker. So the area must be that of
the speaker. Hence,

(O

Cu (mechanical compliance) = A
8
Intuitively, the result is obvious. If
we apply the same hand pressure,
first to a small piston and then to a
large one when both are mounted in
boxes of equal size; the box will feel
much stiffer (less compliant) with the
large piston than with the small one.

The compliances used in the analog
circuit of Fig. 3 are mechanical
compliances, Consequently we can
muke the box compliance look greater
by reducing its area. Going back to
the original example in which the
bhox compliance was 14 that of the
speaker, suppose that the speaker
diameter is reduced by a factor of
0.707 and 4l other parameters kept
the same (including the mass). The
new area is one-half that of the
original speaker. The mechanical
compliance (of the box) seen by the
speaker is multiplied by the square
of the compliance ratio (new to old)
or 4. Instead of 14, the box compli-
ance is now V4 that of the speaker,
and the new system resonance is
20 v3 or 35 Hz.

What has been lost this time? Re-
ducing the cone area by 4 cuts the
radiation resistance to 14 of its former
value. The efficiency is decreased by
6 dB. The frequency response is
shown by Curve 5. The Q is reduced
to about 0.3 and the frequency
response is more nearly flat than that
of the original speaker. Decreasing
the damping to restore Q to 0.5 would
result in Curve 6. The power han-
dling capability of a speaker is propor-
tional to the square of the area, so
this has been reduced to 14 the
original value, assuming the permis-
sible voice-coil excursion is as great
as before.

The speaker designer can juggle
many parameters to obtain the de-

sired compromise among frequency
response, curve shape, efficiency,
power handling capacity, and cost.
The speaker purchaser cannot easily
specify or even determine some of
these factors. Most moderately-
priced” woofers of the “high-compli-
ance” type are likely to be under-
damped, so there is not too great a
probability that system Q’s will be
appreciably less than 0.5. If the box
size is fixed, frequently the bass
response can be most easily improved
by using a smaller speaker, provided
one is willing to sacrifice some power-
handling capacity.

Vented Box

The vented, ported, or ducted box,
or bass reflex cabinet is also capable
of analysis in terms of analog circuits
and families of curves. For a box
tuned to the speaker free-air reson-
ance, the equation is

SPL=80 log..g - 10 log,,

o) bl

where: C, =compliance of box

C. =compliance of speaker

g =/t

f, —=free-air resonant fre-
quency of the speaker.

Q< =Q of the speaker in free
air, connected to the
amplifier.

It is now no longer possible to draw
one family of response curves be-
cause there are two parameters—the
speaker Q and the ratio Cs/C,. Typi-
cal response curves have been pub-
lished by James F. Novak of Jensen'
and are reproduced here, slightly
modified, in Figs. 5, 6, and 7.

These curves appear quite compli-
cated to interpret, but a study of
them reveals that some interesting
generalizations can be made. The first
is fairly obvious: for small cabinets—
where the speaker compliance is sev-
eral times the cabinet compliance, the
speaker circuit Q must be between
0.3 and 0.4 for smooth response with-
out peaks. Higher values can result in
violent peaks, as in the case of the
closed box. For boxes of moderate to

{Continued on page 69)
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Choosing a loudspeaker is easily
the most difficult task in assembling
a Hi-Fi system because so many sub-
jective things are involved. The prob-
lem is complicated by the fact that
the listening room-acoustically-forms
part of the loudspeaker system, so
ideally, loudspeakers should be eval-
uated in that room. True, Audio Shows
can give some indication of perfor-
mance but all too often demonstrators
play gimmicky music at high volume
levels and so a realistic judgment is
very difficult. At some European
Shows—notably the British and
French, special demonstration records
were given out so listeners would
have some basis for comparison. How-
ever, this idea did not work out too
well because by the time you had
fought your way through milling
crowds from room A to room B down
the corridor—you had forgotten what
the music really sounded like!

First of all, then—determine
whether you want large or small floor
standing systems or bookshelf types:
this will mainly be a matter of space
and cost—but do not forget that some
of the bigger bookshelf models like
the AR-3A, Fisher XP-9 and JBL
“Aquarius” can set vou back more
than $200 each! Having narrowed the
choice down that far (and read the
reviews) try and hear a selection at a
local dealer. This is a lot easier than
it was a few years ago when vou had
to listen on the shop floor out among
the washing machines and refrigera-
tors! Nowadays, most dealers hoast
a demonstration room of some kind
and the specialist Hi-Fi dealers have
very elaborate facilities with multi-
switching  arrangements  for  all
imaginable permutation of speakers,
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receivers and pick-ups. Now the big

question is—what kind of music
should be played and what to listen
for? At one time all the pundits said
—piano, of course, nothing like it!
But, unless you are an expert who can
tell the difference between a Steinway
and a Bluthner—not a piano. Make
your first A-B comparison with male
speech, preferably from a local M
station. Switch from one system to
another and listen for boxiness, that
“chesty” sound or a hangover effect
that would indicate coloration or
resonances of some kind. In some
very bad systems (fortunately not so
common these days) the poor unfor-
tunate speaker sounds as if he is in
a cave or at the bottom of a barrel!
One (and only one) of the causes of
such coloration is vibration of the en-
closure itself: this is why good ones
are very solid in construction. If vou
can persuade the now anxious sales-
man to put on a record or tape of a
soprano like Joan Sutherland, Renato
Tabaldi, or Maria Callas, so much the
better. Those top notes really show
up bad loudspeakers with peuaky
treble-systems which would make a
very impressive noise with jazz for
instance. (A very good test of a phone
cartridge too—but I am assuming that
the dealer is using a good one!)
Next, listen to some symphonic music,
strings should be smooth with a silkv
sheen and not strident and wiry. Bass
line should be smooth but well-
defined, and not too prominent. You
are not conscious of bass (or treble.
for that matter) in a concert hall and
if vou are continually aware of the
low frequencies in a loudspeaker,
scmething must be wrong somewhere.
Brass should have bite and the instru-

ments should sound clear and forward
without tizz and distortion. Percussive
sounds should be sharp and well
defined. Most important, the high
frequencies should not be too direc-
tional otherwise stereo will be too
restricted. The stereo image ought to
be central, without that “hole-in-the-
middle effect. At this point, the best
test is the use of “white noise.” What
is white noise? Technically, it can be
defined as a “random noise” covering
all audible frequencies without any
particular emphasis. It has been
colorfully described as a gentle hiss,
like that made by steam coming from
water dropped on a hot brick or tire
noise from a smooth, wet, road. It is
a most useful tool for loudspeaker
engineers who have available special
noise generators with all kinds of re-
finement controllable outputs etc.
However, the next best thing is inter-
station noise from a FM tuner—but
make sure that the mute switch is
off! Use one channel only for this
test and turn the volume control up.
Now the noise should be a smooth
hiss that should not change very much
as you move your head away from
the axis or beam of the tweeter.
Watch for sudden changes in sound
quality which would indicate uneven
dispersion. A loudspeaker with peaks
in the 2 to 4kHz (upper mid-range)
region will have a spurious brilliance
that can be quite impressive and ex-
citing with some kinds of music but
will rapidly become very tiring. Such
systems tend to emphasize tape hiss
and record scratch and, as might be
expected, they sound harsh and stri-
dent with a white noise signal. How
about actual dips in the response?
They will cause a hollow, pipe like
effects which are quite easily recog-
nized—especially if there is a first
class loudspeaker available for com-
parison. Low frequency coloration
can be detected too, and resonances
will be heard as a rumbling or roar-
ing sound. Finally, if your loud-
speaker or loudspeakers have sur-
vived these quick tests (and your wife
likes, or will accept the cabinets)!
try a pair in stereo again, but this
time find some music your wife likes
and ask her to listen. The rest is easy.

G.W.T.
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‘Gie Outperformer that fulfills the impossible dream

Here’s the brilliant realization of sound, beyond your
fondest dream. The new Pioneer SX-990 solid state
AM-FM multiplex stereo receiver was designed with you
in mind. Thoroughly flexible, you can plan a complete
stereo system around it. Rated according to the Institute
of High Fidelity standards (as all Pioneer units are), it
contains top quality circuitry plus many refinements

found only in much more expensive units. Versatile, it
offers: 2 phono, tape monitor, microphone, auxiliary and
main amplifier inputs. Outputs for two pairs of speakers
make it ideal as a power source for any fine stereo sys-
tem. Elegantly styled in an oiled walnut cabinet, it’s the
perfect complement to the most discriminating decor.
Hear it at your local Pioneer dealer. Only $299.95

®
| —
() PIONEER
PIONEER ELECTRONICS U.5.A. CORPORATION, 140 S$Smith Street, Farmingdale, N. Y. 11735 » (516) 694-7720
West Coast: 1335 West 134th Street, Gardena, Calif. 90247 / (213) 323-2374 & 321-1076 e In Canada: S. H. Parker Co.. Ontario
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How to Add a
WOOFER
fo a
Electrostatic
Speaker

Nate Garfunkle

ANY  ARTICLES  DESCRIBING
how to add an electrostatic
tweeter to a woofer have ap-

peared in the literature but I wanted

to reverse the procedure and add a

woofer to an electrostatic speaker. The

reason is simple: I have a pair of Quad
full-range electrostatic units which
have superb transient response and

clarity but T wanted to extend the low

end to get those elusive lower-register

notes of the Organ, Cello, Double Bass
and Drums. I have heard the KLH-9’s
and Acoustechs but still did not feel
those very low notes as experienced at
live organ recitals and concerts, cspe-
cially in such items as Verdi’s “Req-
uiem,” Messiaen’s “Nativite du Seig-
neur” (where the 27.5-Hz pedal
tone is sustained for twenty-five sec-
onds), and the opening of “Also
Sprach  Zarathustra” with its  sus-
tained 32-Hz pedal.

In the early days of Hi-Fi (?), a
Bass Coupler was developed and
tried: it produced a great amplitude
of bass but was resonant, boomy, and
colored in sound. Another type of en-
closure investigated was the Paraline
which is a type of labyrinth or pipe
system popular in England. Tt re-
quires very careful design and internal
damping but does not go low enough
in frequency for myv test. Joseph Mar-
shall wrote about “Super Woofers” in
the May 1963 issue of Popular Elec-
tronics, and offered some fine sug-
gestions. He stated that speaker
manufacturers have done a remark-
able job in designing compact stereo
speaker systems which stand up well
to the larger hass-reflex, infinite-baffle,
and even horn-loaded systems, but all
too often fall short at the low end.
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Fig. 1—Schematic of crossover and formulas used to determine values.

They cannot compare with the hig
speakers when it comes to reproduc-
ing the bass from real “live” drums,
double basses and organ pedals. The
drums do not sound as big or as “low
down,” the double basses do not roar,
and the organ pedal tones rattle rather
than rumble—the awesomeness is just
not there! (This is a 1963 judgment
and compact systems have improved
since then: however, big speakers are
still better than small ones—certainly
as far as that hottom end is concerned.
As a matter of interest, the Quad units
fall off below about 70Hz and in any
case are not recommended for cx-
tremely high power levels or in very
large rooms—Ed.)

If all a system lacks is a good solid
bass response, it can be improved by
adding a bass speaker to cover the
bottom two octaves. Sounds easy, but
I have never heard it done without
some resonances, doubling or colora-
tion of one sort or another. Moreover,

conventional crossover networks add
resistance to the amplifier degrading
the damping factor or “brakes” on the
speaker cone. Some time ago Paul
Weathers came up with an idea which
promised to overcome these defects.
He mounted a 12-in. speaker in a
small, folded coupler box and loaded
the cone with fibrous material which
added mass and reduced the resonant
frequency. e used an electronic
crossover ahead of the main amplifier
to combine the low frequencies of
both channels and feed them through
the amplifier to the woofer. The cross-
over frequency was about 75 Hz and
the system worked quite well but is
not marketed any more. However,
using some of Paul’s ideas led us to
look for a bass enclosure small enough
to use in an average room in addition
to the normal stereo speakers (Quads
in my case). The electronic crossover
should be designed to roll off at 18 dB
per octave and here AUDIO maga-
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Fig. 2—Details of woofer enclosure.
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zine solved the problem with the
solid-state circuit published in the July
1968 issue. All formulas were given and
I used a cut-off of 75 Hz, like the
Weathers system. Figure 1 shows the
circuit and formulas.

Next, I looked back at a “Non-
Resonant” enclosure described in the
October 1965 issue of the British
Wireless World, This was developed,
after much research, by Dr. Arthur
Bailey for Radford, who hold the
patents. A similar enclosure with a
tapered line has been developed by
IMF here and is being made in Eng-
land. This was demonstrated at the
recent Audio Fair in London and was
apparently very impressive. Dr. Bail-
ey’s experiments showed that an acous-
tic line filled loosely \vith pure
long-fibered wool to be practically
non-resonant and could produce 84
dB at 22 Hz in a 20-by-40-foot room.
Cone movement is restricted thus
minimizing intermodulation and Dop-
pler effects. Here, 1 thought, is some-
thing that should meet my require-
ments and so I got to work.

Figure 2 shows the suggested di-
mensions. A low-resonant woofer
works best here. Dr. Bailey used a
KEF rectangular woofer, model B139.
As this was not readily available here,
I used a Jensen W12 LF, a 12-in. unit
with a free-air resonance of 20 Hz.
This was tried with a derived signal
from two amplifiers and it worked
very well. Next, in a burst of enthus-
iasm, I bought another speaker and
built a second enclosure so I now had
two Super Woofers in full Super
Stereo, flanking the two Quad speak-
ers (I also added another 303 Quad
amplifier). This produced bass closer
to “live” than I have heard from any
system. On a recent 4-channel dem-
onstration here put on by two local
FM stations, 1 added two ADC 404
speakers for the rear channels. This
brought us right into the Symphony
Hall: the bass from Berlioz “Requiem”
and some of the electronic music was
so real and felt—it was startling!

The system was set up using a Vega
condenser microphone and a test rec-
ord with the results shown in Fig. 3.
The room is 15 by 24 feet with a
cement floor, rugs, and normal furnish-
ings. Level control for the woofers is
mounted next to the preamps so ad-
justments can be made to suit special
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Fig. 3—Frequency-response curves from warble-tone source measured at 12 feet from
the woofer enclosure.
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Fig. 4—Schematic of power supply.

musie or compensate for program de-
ficiencies and so on. As for power—
there is plenty to spare—even for the
voung crowd! The power supply cir-
cuit is shown in Fig. 4.

All parts are readily available: wool
can be obtained from Wool Grower’s
Associations at approximately $3.50
per Ib. It takes one pound to fill 2.3

#33 QUAD PREAMP.

Do o o

cubic feet and you will need 3 Ibs. for
the enclosures described.

Incidentally, this article was pub-
lished in a much less detailed version
in the British Hi-Fi News but so
many letters were received from
American readers asking for further

[ [ 1K
c W

C 1K 560
M 2w
R .

information that I prevailed on

Aupio to publish this piece. A
LEVEL-S WOOFER
L ‘
QUAD

—
75Hz
CROSSOVER 303 QUAD ANP.

! 3034?%DWAMP' N a%%iirzs
R
QuAD
Fig. 5—Finalized system. Note that common-bass arrangement is used.

Crossover PARTS LIST
Transistors Q1,23 RCA 40232
R10 100k linear Mallory U39
CL8 10/25v miniature
C2,5,7 .001 Sprague 192P10292

0.22 Sprague 192P22492
€3 1.056 Sprague 192P56392
C4 .068 Sprague 192P68392
C6 0.15 Sprague 192P15492
Power Supply
T1 transformer, 24v UTC, FT-10
D1,2,3,4 diodes IN537
Z1 Zener diode,18v IN1515
Cl2 1500.f,50v Sprague TUL 1341
RI 1500 w.av Mallory VW 1P5K
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THAT DAMPING FACTOR

HE TERM “DAMPING FACTOR’

(DF) is supposed to mean some

sort of relation between the in-
ternal impedance of an amplifier and
the impedance of the nominal load. If
we use this as a definition, and then
define “nominal load” as what ideally
would be connected, then an amplifier
with 0.8 ohms internal impedance with
an 8-ohm load rating would have a
“damping factor” of DF=8+0.8=10.
If the actual connected load were 16 or
32 ohms, the so-called damping factor
would be 20 or 40.

There is a fallacy in this concept.
The actual load on an amplifier, the
loudspeaker, consists of the ohmic or
d.c. resistance of the voice coil plus
some “impedance,” part of which is
“motional,” that is, due to motion of
the coil in its magnetic field. The true
damping effect is the absorption of
unwanted motion or overshoot by the
resistance in the circuit which includes
acoustic damping and the d.c. re-
sistance of the voice coil. Typically an
8-ohm loudspeaker might have 6 ohms
resistance. The minimum impedance
of an amplifier might approach zero,
(except for special feedback systems
which have fallen into disrepute due
to instability and other objectionable
manifestations, When the impedance
becomes less than zero bv positive
feedback, one has a potential oscil-
lator) but the 6 ohms in the voice coil
is still there. Thus the true damping
factor of the amplifier could hardly
exceed 8 + 6 = 1.33 even if the DF
of the amplifier were “infinite” (in-
ternal impedance equal to zero).

Practicallv, many loudspeakers are
tested on a “constant-voltage basis”
and to achieve performance equal to
the tests would call for an amplifier
to have a flat response relative to a
reasonable range of load impedances,
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that is to say the amplifier would de-
sirably have a low internal impedance.
Most amplifiers worthy of connecting
to good loudspeakers exhibit an in-
ternal impedance of a fraction of one
ohm. i

We ran a response curve on one of
our horn-loaded loudspeakers using a
McIntosh MC 30 (a tube amplifier
which has been discontinued) and
another curve using a one-of-a-kind
solid-state amplifier of very low in-
ternal impedance. The curves differed
by less than one decibel over the 20-
20,000 Hz range.

Generally speaking we like the
new solid-state amplifiers with their
low internal impedance because they
exhibit low distortion and are “con-
stant-voltage sources”—that is, with
a constant-voltage input we get a
constant-voltage output even with
wide variations of load impedance
which alt speakers exhibit. But as far
as “damping” is concerned, this should
be a function of the “speaker, not the
amplifier. We are proponents of horn
loading as this makes the “damping”
take the form of useful output
{sound), the efficiency is high and
the speaker distortion low. But as far
as the amplifier contributing to the
damping, this is apt to be a delusion.
If the speaker resistance is 6 ohms,
what matters if the amplifier imped-
ance is 0.6 or 0.06 or 0.006 ohms? The
resistance in the circuit to produce
electrical damping is still 6 ohms, plus
whatever tiny bit the amplifier puts in
series with the 6 ohms.

So forget “damping factor” as such.
Get any good amplifier that exhibits
low amplifier distortion (harmonic and
modulation) and has a low internal
impedance-—anything under 0.2 ohms
should offer substantially a “constant-
voltage source”—and if you have to

Paul W. Klipsch

find this internal impedance by using
the maker’s “damping factor,” just re-
member that any number over about
20 would be good and anything over
100 is sales propaganda except inas-
much as the feedback to produce low
internal impedance may contribute to
reduced distortion. After all, low dis-
tortion should be the criterion, not
“damping factor.”

I hope I haven't stepped on any
amplifier maker’s toes. Among ampli-
fiers we have used are McIntosh and
Marantz, hoth tube and solid-state.

Finally, recall the words of the sage,
]. Figby Blotz, who wrote, “The aural
differences between $200 and $500
amplifiers is almost negligible; the
comparison between speakers exhibit-
ing the same price ratio is startling.”

Additional and Remotely Related
Notes

We have run sound-pressure fre-
quency-response curves on several
loudspeakers driven by different am-
plifiers with speakers connected to
different nominal-impedance taps. The
response curves differed by less than
1/2 dB over the 20-20,000 Hz range.
The Marantz Model 9 was fed to a
KLIPSCHORN and curves run using
l-ohm and 16-ohm taps, adjusting
input to produce 4 volts at 1000 Hz.
The two curves superpose “exactly” or
well within the resolution of our X-Y
recorder.

Another curve was run using a low-
internal-impedance solid-state ampli-
fier which curve compares within 1/2
dB of the curves run using the
Marantz Model 9.

It was said “Forget damping factor
as such.” However this number may
be used to compute the internal impe-
dance of the amplifier.

(Continued on page 75)
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Products
and guarantees:

RESPONSE IN D8
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The goal of high-fidelity reproduction is the truthful,
accurate reproduction of the broadcast or recording
chosen by the listener. Writers and reviewers may
speculate about their preferences in equipment
appearance, cabinet size or eccentricity of design, but
accuracy is a measurable, objective quantity. It is the
quality for which the consumer pays when he buys
high-fidelity equipment. Degradation of this quality is
as offensive in the cartridge as in the tuner. as
unacceptable in a speaker system as in an amplifier,
for the end result as heard by the music listener is

the same.

Acoustic Research publishes comprehensive
performance data for every one of its products. The
data given is measured in accordance with standards
established by recognized government and technical
organizations. The specifications for the AR receiver,
for example, include 29 curves, carefully plotted on
graphs which allow the interested reader to compare
the performance we state to that actually measured on
typical receivers. Claims are the language of
advertising; data is the substance of science.
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AR’s
viewpoint.

\RT 17
GENERAL RALHO COMPANY, WEST CONCORD, MASS

On-axis frequency response of the mid-range unit in the AR-5

The accuracy and validity of the data published by AR
and its reliability, even after the products have been
used, is assured by a guarantee which to our
knowledge is without precedent or counterpart in
the audio field:

The workmanship and performance in normal use of
AR products are guaranteed from the date of purchase
5 years for speaker systems, 3 years for turntables,

2 years for electronics. These guarantees cover parts,
repair labor, and freight costs to and from the factory
or nearest authorized service station. New packaging
if needed is also free.

The AR catalog and compiete technical data on any AR
product are available free upon request.

AL

Acoustic Research, Inc.
24 Thorndike Street, Cambridge, Massachusetts 02141

Check No. 31 on Reader Service Card
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UDIO’s 1970
Speaker System
Buying Guide

ADC 303AX

Altec 846A 'Valencia' Air-Coustic PC-12

/ WOOFER / MID-RANGE / TWEETER /
MANUFACTURER . 3
) £ $ 3 &
(Circled numbers S < £ ~ SPECIAL FEATURES
Indicate adv. page) = - 3 ° & =
b & 5 & & g0 s/ &
¥ S/ & S gv /&£ <&
ACOUSTIC AR-3a 12 43 | Acous. 1% Dome % Dome " YA 575 4 25x 1% I\Nal. Chry. Cloth, 53 250.00 | *Complete frequency response and distortion
RESEARCH 5,000 x 14 lteak, mah, Beige data available from AR on request,
@ burch, unf. **Depends on various factors; available on
request.
AR-5 10 55 | Acous. % Dome N Dome 20 625 B | 24x13; [Wal. Chry. Cloth, k) 175.00
5,000 x 11% teak, mah, Beige
birch, unf.
AR-22* 10 55 | Acous. | 3 Cone % | Dome Y 0| = 2,000 8 | 24x 13, [Wal. Chry. Cloth, 36%| 128.00
7.000 x 1% teak, mah, Beige
| birch, unf.
AR-2* 10 56 | Acous. 2 Cone - - “ 0 1,200 8 | 24x 1, | Oil Wal. Burlagp, 3 102.00
x 13 and 6 Beige
others
AR-4* 8 65| Acous. - - % Cone * 15 * 1,200 8 | 19x10 [wal unf. Clath, 18%2]  57.00
x9 Beige .
ADVENT Loudspeaker 10 431 Acous, - - it Dome 30-20K 151 100 1,000 8 | 25% x 11'2 | Ol Wal, Cloth, L) 112.00 | Three-position, high-frequency level control.
+4 x 141 Light
AIR-COUSTIC PC-12 12 40 PC* 5%x7 | Cone 1 Dome 30-15K | 20 35 400 4| 15% x 13 Wal. Brown 51 239.00 | *12-inch woofer 15 pneumaticatly coupled to a
+4 5,000 x 27 12 x 17 Bass diaphragm.
PC-8 8 51 PC* - - 4 Cone 40-15K 0 2 500 4 [ 11x9 Wal. Brown 20 119.00 | *8-inch woofer is pneumatically coupled to an
+5 x 19 11 x 9 bass diaphragm.
ALLIED 2385 15 - Reflex - Compr.| — Dome 20-aud. | 10 | 50 1,000 8§ |20%x Wal. Cloth 70 149.95 | VHF tweeter; 2 level contrs.; tuned
Horn 8,000 14 x Olive ducted port; with floor base.
30%
2370 12 - Acous. - Comgr. Compr. | 20-aud. | 15 | 35 1,000 § |26x13 Wal. Cloth 50 129.95 | 2 level contrs., Kit - $99.95.
Horn Horn 5,000 x 14 Brown
2300C 12 Acous, ’ Compr.| - Compr. | 20-aud. | 15 | 30 1,000 3 [25x13%: Wal. Cloth 49 9995 |2 level contrs.; Kit-$74.95.
Horn Horn 10K x 14 Beige
30308 12 - Reflex [ Horn 3y Cone 3517k 10|30 400 8 |24x% Wai. Cane 28 64.95 | Fiberglass insulated;
5,000 x 141 Kit-$44.95
ALTEC 846A 15 25| Reflex - - |18" sec- | Compr. }35-20,000{ 15| 50 800 | 8/16| 27% x 19 Wal. Fretwork, | 100 339.00| A7 "'Voice-of-the-Theatre’” Components.
LANSING tional | Driver x 29% Brown
Horn
847A 12 30 | Reflex - - 4.3 | Compr. | 40-20.000| 15| 35 3,000 8 | 26x19 Wal. Fretwork. | 60 249.00| Attractive design with muiticell horn tweeter.
Horn | Driver x 14 brown
890C 10 28 Inf. - - 7" |Compr. | 35-20,000f 25| 50 2,000 8 | 29 x 124 Wal. Fretwork, | 52 | 179.00] Contemporary styled grille fretwork. 10" free-
Horn | Driver X 14 brown suspension phase inverter.
893A 10 - Int. = - 3 Direct [50-18,000| 25| 40 2,500 8] 22x9 Wal. Cloth. 2 85.50
Rad. x 12l neutral
AMPEX 715 (216 68 Air e 3 Wide |50 61 40 1,400 8 [19x13 Wal. Dark 45 | 129.95 | *Typical response. Mutually coupled woofers.
Susp. Dis- {20,000 Hz 80"+ X 9% brown pr. Cup-chamber tweeter.
persion J+3 **Rec. max. ampl. pwr/chan.
Air
damped
516 6x9 - Dist. - - - - {130- 71 12 - 8 [ 9x 14, Wal. Dark 2 59.95 | High efficiency design.
Duo ConeI Port. 15,000 Hz 30+ x 7% brown pr. **Rec. max ampl. pwr/chan.
+6
414 4 140 Air - - - - 90-* 51 2 - 8§ | 6x6x6b Wal. Dark 6 49.95 | *Response with 10-1b boost at 90 Hz. Special
Susp. 15,000 Hz| 40% brown pr. tigh comp. annulus.
16 **Rec. max. ampl. pwr chan.
ADC 450 12 42 1 Acous. 1 Dome % Dome 18-22K -1 - - 8 | l4ox 125 | O Wal. Cloth 50 | 225.00| Sep. mid. and tweeter level contrs., inter-
+3 x 25 dark bie grille.
410 12 47 | Acous. - = 1% Dome 22-20K - - - 8 | 145 x12% | O wal. Cloth 39 130.00| Sep. mid. and tweeter levet contrs., inter-
+3 x 25 dark changeable grille.
303AX 10 50 | Acous. - - I Dome | 30-20K -1 - - 8 { 23%x13 | Oil wal. Cloth 37 | 100.00| Sep. mid. and tweeter level contrs., inter-
€3 x 11 dark changeable grille.
404 6 70 | Acous. - - 1 Dome | 45-20K - - 8 | 117, x7% | Ot wal. Cloth 22¢]  55.00| *Twin pack.
| +3 x 8 Beige pI.




For Those Who Seek
Sheer Listening Pleasure!

Here is the bookshelf speaker system
that we think will really “turn you on” to a
new dimension in audio pleasure without the
expense of a more costly speaker system.

Admittedly, the Criterion “VI” isn’t the
biggest size (24 W x 1472 H x 12” D), nor the
most expensive system available today. Yet,
we know, whether your listening pleasure is
a summer pop musical festival, classical
concert, or, the new mod-compositions filled
with all sorts of “electronic thingies,” that
you’ll discover and enjoy a renewed experi-
ence in more natural sound without boom or
shrill.

Perhaps, just as important is the re-
splendent beauty of its hand-rubbed, oiled
walnut wood finish and subdued dark brown
tweed grill.

Lafayette has been in this business 49
years and we know a good speaker when
we hear one, but you needn’t take our word

for it— “make a sound investment’” —SEE
and HEAR a pair of Criterion “VI's” in
person at your local Lafayette Dealer
now. It's the least expensive trip to a

new dimension in sound you’ll ever

find! Only $74.95 each.

P.S. Other Lafayette
Criterion Speaker sys-
tems are available

from $19.95 to

$159.95.

For

Those Who

Are Technically
Oriented

The Criterion “VI” features
a 4-way system utilizing six
matched drivers; 12”7 woofer with
4> pound magnet structure and
2” woice coil, 5 midrange unit, two
3” high frequency units, and two 15"
super high frequency units.

Solid, 33” wood enclosure is a re-
nowned bass reflex design, incorporating
a ducted port which is acoustically tuned to
provide a special path for the sound waves
radiated from the rear of the woofer. Rigid in-
ternal bracing and use of a sound absorbent
lining prevents undesirable resonance.

5” midrange unit, housed in its own acoustic
chamber provides more precise contouring of mu-
sical balance throughout the system.

The high frequency (SkHz to 12kHz) and the
super high frequency speakers (12kHz to beyond
audibility) reproduce the highs with discernible
definition, providing a spacious sound quality free
from many of the usual room-acoustic limitations.

A 6 db/octave LC network operates electric-
ally at 800 and 5,000 Hz; mechanically at 12,000 Hz.

There are continuously variable midrange and

high frequency level controls and speaker phasing
is assured by the use of polarized terminals. Effi-
ciency of the system is well within the limits of
both high and low power amplifiers, and it will
easily handle up to 50 watts of power. Impedance
is 8 ohms.

LAFAVYETTE:
FREE!

LAFAYETTE RADIO ELECTRONICS
Dept. 27030 P.O. Box 10

Featuring Everything in Electronics for
Syosset, L.I1., N.Y. 11791

=
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'- Send me the FREE 1970 Lafayette Catalog 700 27030 |

1970 CUfﬂlog 700 - Qe s * HOME E Name i
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Bose 901

Dynaco A-25
. ‘F‘ T

Epicure 100

Bozak "'Tempo I

WOOFER

£ 55 & =
5
MANUFACTURER g = 3 S r K
(Circled numbers & 5; & £8 = SPECIAL FEATURES
indicate adv. page) 5 § o S~ X £ .
§ S/ &/ 8 é*/ &) s« /3 &
AZTEC Rembrandt 10 43| Ducted - - 2x6 | Hora 237, x 17,1 wal Cloth 38 135.50 | 6 Ib. woofes magret; 12 db/Oct. LRC adj.
| Reflex x 132 brown x-over network.
Cezanne 10 70 | Acous. - - (2) 3 | Cone 22 %94 Wal Cloth 2% 99.50| Column arsay tweeters for wide dispession.
Il Susp. | x 127, Gold
BENJAMIN 165 14 62 [ Acous. 5 Cone 3% | Cone 35-20K | 15| 80 1,000 8 | 132x12% | Wal Brown 50 | 169.50] Special fibre giass eiliptical cone.
8% +5 4,000 x 24,
62 10x6% | 91| Acous - - 3!, | Cone 60-20K | 10| 35 5,000 g | Mux10 Wal. Black 28 79.95( Special fibre glass elliptical cone.
+5 x 20
BOGEN LS30 10 ~ [ Acous. 5 Cone 3 Cone 40-20K 0] 50 600 8 | 22x11 Wal, Cloth green- | 32 99.95
+5 5,000 x 14 biue tweed
LS20-W 8 - | Acous. - - 3 Cone | 50-20K | 10] 40 1,100 8 | 19x9 White Cloth 18 69.95
+5 x 10 Tangerine
LS20 8 ~ | Acous. - - 3 Cone 50-20K 0] 4 1,100 8| 19x9 Wal. Cloth green-| 18 59.95
+5 x 10 blue tweed
LS10 6 - | Acous. - - 3 Cone 60-20K 0] 0 1,100 8| 15x7x8 Wal. Cloth green-| 1§ 49.95
+5 blue tweed
BOSE 901 9 full-range, high-compliance long-throw spkrs. 200 20 None 8 | 20%, % 0il Wal. Linen 33 | 476.00] Ebony brown grille cloth, add $15.00. Walaut
in each enclosure 127, % 12% Betge pr. facing, add $39.90. Pedestal-black or white,
add $39.90.
BOZAX B-410 (M1 40 Inf. (2)6 | Metal (8) Metal | 28-20K | 50| 100 400 8§ | 36x19 Wal. Cloth white, [ 229 897.00| Replaceable grilie cloth.
Moorish Cone | 2% Cone 2,500 x 52 met. grill
B-4000A (212 0 Inf. 6 Metal | (8) | Metal | 35-20K | 40| &0 400 8 | 26x15% Wal. Cloth white, [ 190 | 575.00| As above.
Classic Cone 24 | Cone 2,500 X 44k met. grille
B-302A 12 40 Inf. 6 Metal 2) | Metal | 40-20K | 20| 35 800 8 | 27yx Oak Cloth 120 347.50| As above.
Mediterranean Cone % Cone 2,500 207, x 8%, Burgundy
B-301 12 30 Inf. 4, Metat 2 Metal | 40-20K | 15( 40 1,200 8| 23,x 14 Wal. Cloth 40 149.50| Acoustical contour sw.; snap out grille cloth.
Tempo | Cone Cone 3,600 x 115, brown weave
DYNACO A-25 10 58 | Friction] — - 1 Dome | 47-20K [ 15| 35 15 81 20x10 01l Wat. Linen 20 79.95| Oiled wainut std. Also available in teak and
(15) (35) Loaded X 11% Natural rosewood for $39.95.
ELECTRO- Aries 2 42| Acous. [ 6 Cone Y2 Cone 250K 10 3% 400 8 | 272 x 16% | see note Various 60 | 275.00| Deluxe furn. cab. avail. in cont./pecan,
VOICE 1,500 X 22% trad /cherry and Spanish Oak.
@ E-V Four-A 12 47 | Acous. [ Cone B Cone 30-20K UN 400 8 | 25x13% Wal. Cloth, 45 199.95| Ultralinear 12-inch foam susp. wooter.
1,500 x 14 dk. brn.
COVER IV E-V Nine 10 | 0] Acows | 5 | Cone [ 3% [Come | 20k | 10| 35| a0 | 8| 22.x12 | Wal Cloth, | 30 | 144.00] Smooth 5-inch mid-range fills out treble range.
1,000 x 13 dk. brn.
E-V Five-C 10 50 | Acous. - - bi7) Cone 30-20K 0] 1,000 8 | 21%x10% | Wwal Cloth, 22 99.95] Four-layer voice coil for efficiency at low
x 124 dk. brn. fregs.
E-V Seven-B 8 75| Acous. - - k3 Cone 402060 101 35 1,500 8] 19x9x Wal. Cloth, 9 66.50| Symmetrical tone damping.
10 dk. brn.
E-V Eleven 6 110 | Refiex - - - - 80-15K 51 1 - 3 | 15%x6 Val. Cloth, 9 37.00} Low cost dual-radiator system.
% Bla dk. ben.
ELITE Magnum-X 12 40 | Acous. 4 Cone 4 Cone 30-20K 6| 25 1,500 8| 15x 11k Wal. Cloth, charcf 47 189.00{ Vinyl cone susp. Tweeter control and mid-
+5 +6,000 x 24 & white range control.
Mezzo-lI 12 48 | Acous. - - 4 Cone 40-20K 6 15 2,000 8 19%x8 Wal. Cloth, charcy 20 139.00] Vinyl cone susp. Tweeter control.
+5 x 12 & white
Maxim 4 60 | Acous. - - 3% Cone 45-20K 8 12 2,000 8| SaxTh Wal. Cloth, 8 59.95( Viny! cone susp. Extremefy compact.
+5 x 10% brn., white
EMPIRE 9000 M 15 20 inf. 4 Cone 1 Dome | 20-20K | 10| 100 450 8] 22x2 Satin Wal. None 120 | 299.95| 3-way sys., w.a. lens, marble top.
baffle 5,000
7000 M 12 25| Reflex | 4 Cone 1 Dome | 25-20K{ 10 S0 450 8 | 19x 26 {SatinWal. None 75 | 209.95] Asabove.
5,000
6000 M 10 30 | Reflex 5 Cone 3 Cone 30-20K 0y 7 450 8 1 18x24% |SatinWal. None 60 109.95| Marble top. Modet 6000 with walnut top,
w.lens 2,500 $99.95.
EPICURE EPI 150 8 351 Acous. - - 1 Acous. | 35-18K 1l 1,800 g lx1s Wal. dk. brn. 351 129.00] Umque cabinet design.
+3 x 24
EPI 100 8 43| Acous. - - i Acous. | 40-18K | 17f 40 1,800 § | 11x9 Wal. Brown 22| 89.00] Uniform dispersion +5 db. 40-13 kHz.
Standard £3 x 2l




.(the Dynaco A-23's) are quite probably
the bhest buy in high fidelity today.”

e —

DYNACO A-25
$79.95

The Stereophile, Vol. 2, No. 9

. (when) some really deep stuff came along
. what came out of the A-25’s simply defied
belief, for they went deeper even than two of
our standard systems . . . We were certainly
not prepared to find these piddling little Dyna
systems going flat down to 35 Hz and rattling
windows at a hair below 30 Hz! . . . these A-25’s
are better than anything else we've ever
encountered for less than $200 each . . ."”

“The excellent overall
transient response of the
Dynaco' A-25 speaker system
is shown by the tone-burst
response photos at (left to
right) 600, 2,000 and 10,-
000 Hz.99 (Stereo Review)

The Stereophile Magazine.

Dynaco designed the A-25 loudspeaker
system to have the most accurate repro-
duction of any speaker available, regard-
less of price, yet at a low cost to the
consumer. Here’s what two of the most
respected publications say about the re-
sults of our efforts.

Julian Hirsch in Stereo Review, June, 1969

" . the Dynaco had a remarkably neutral
quality. Many speakers have response irreg-
ularities that .. . leave no doubt in the listener’s
mind that he is listening to a speaker. The A-25
had less of this coloration than most speakers
we have heard, regardless of price . . . nothing
we have tested had a better overall transient
response . . . Not the least of the A-25's attrac-
tion is its low price of $79.95.

Send for literature or pick some up at your dealer where you can also hear the A-25

olynaco inc.

3060 JEFFERSON ST., PHILA.,, PA. 19121
IN EUROPE WRITE: DYNACO A/S, HUMLUM, STRUER, DENMARK

Check No. 15 on Reader Service Card



Heath AS-37

Fisher XP-18
Harman-Kardon HK-50
- ~
JVC 5901
/ WOOFER / MID-RANGE / TWEETER j s >
P H
-5 S
B /¢ &
= 5/ & &
5 &l 2/ 2 -
s /s & & §
& </ &/ § /8 £ 5
MANUFACTURER o so / &/ & & § g # N ;
£ &s ¥ $ < i Sl 3 s )
(Circted numbers & <~/ & 5 $ & & G +s ~ SPECIAL FEATURES
A \ = ¥ = ¥ x ° § 3 « S =
Indicate adv. page) s K - & ~ ~ 4 o 20 3 4
S s/ &1 ¢ & &/ &/ & F* 4 $ ;&
¥ & R 3 </ d & £ § & &~ * <
FISHER XP18 ()2 | Mylar | 30-22K { 10| S0 150 8 | Wax Wal Clath 105 359.95
Dome 1,500 Bl x 16% Brown
3,000
XP7B 12 15| Acous. | S%low| Cone | (2)3 | Cone 30-206 | 10] 30 300 8 | 244x 14 Wal. Cioth 0] 149.95
5% up. 800 x 117 Brown
3,500
XP&6B 12 15{ Acous. 5 Cone 3 Cone | 30-20K | 10| 2 500 8| 2% 14 Wal. Cloth 407 99.95
1,000 x 117, Brown
XP55B [} B | Acous. - - 3 Cone 37-20K 10 i5 1,500 8 | 20x1i0 (vinyl) Cloth 18 49.95
x 7% Wal. Brown
FRAZIER F-1023 10 ¥ Sut - - |3 | Cone | 40-10K | 0.5 25 2,000 8 | 17, x9% | Oil Wal. Cloth 37 89.50
tuned +3 x 237, 4 sides Brown
FS-6 6 48 | Siit - - - - BO-12K | 1O 15 - 8 | 10%x8 0il Wal. Linen 16 44.95
tuned +3 x 1% 4 sides off wht.
GOTHAM oy 10 20 2x4 | Cone - Horn 40- 16K - - 500 | 4700 13 x9 Wal. Metal 44 550.00f Low-level input; contains 2 30-w ampls; elect.
+2 8,000 x 12 Silver x-ovef; separate level conts. and equalizers.
GROMMES GS-310 10 37| Acous. | ¢ Cone ¥ Cone 250K | 20| S0 600 8| 23x13% Wal. Tan Ki| 119.75| Mid and hi-freq. level controls.
3,500 x 10%
HARMAN- HK 50 8 35| Acous. - - 350K | 207 45 1,500 8 | Il%sa. Wal. Dk. Brn. 2 99.95] Omnidirectional 360° dispersion,
KARDON +4 x 18
@ HK 25 6 40| Acous. | - - 2iq | Cone | 4220K | 20| 40 2,000 8 1 125, dia. Wal. None 15 69.95| Tweeter level control. Removable front grille.
+4 x 164
HK 40 10 32| Acous. - = 3 Cone 30206 20| 45 2,000 8 | 13%,x 10% wal. White 3% 89.95 Omnidirectional 360° dispersion.
) %22,
HK 20 3 40 | Acous. - - 3 Cone 820K 12| 20 2,500 8 | x84 Wal. Brown 20 55.00
+4 X 7%
HK 12 6 43| Acous. - - - - 40-18K 51 10 - 8 | 9% dia. Wal. Black 2 44.95] 360° dispersion.
+4 x 13%
HARTLEY Concertmaster 24 13| Semi- 10 Poty 7 [55,cone] 16-25K [ 20| 50 0] 16| 39x2 Wal, Cloth, [ 150 { 730.00| Mag. susp.; cones of identical material, x-over
V & VI3 spkr. Inf. Cone 2" dome | +3 3,000 x 18 brn. & gold 760.00| 12dB/oct. cast alum. fr.
Holton Jr. 10 28 Inf. - - 3 Cone & Dome 35-20K LR i} 2,500 81 30x15 Wal. Cloth, 45 195.00] CO-AXIAL speaker w/pat. moisture proof
+4 x 13 brn. & goid polymer cones; mag. susp.; dual cones and
V.C.’S.
HEATH AS-38 12 - Tube - - 2 pisten | 45-20Kk { 7 40 [ 2,500 8 1 2% x 11% | Wal Cloth 37 | 129.95] Kit.
ported type progran x 14 Brown
dir. rad.
AS-10W i€ - | Acous. - - Two | Cone | 30-15 10} 40 2250 | 16 | 24x 11, Wal. Cloth 28 64.95| Kit.
3, +5 RMS x 137 Cane
AS-16 8 - | Acous. - - 3% Cone | 45-20K | 25| 50 1,500 8§ | 19x8% Wal. Cane 15 49.95] Kit.
+5 x 10 Viny!
AS-37A 8 - | Ducted - - - Horn 50-12K 51 25 1,600 8 | 23x11Y, Wal. Cloth 2 41.95| Kit.
port x 11k Polyester Brown
JBL Aquarius** 10" - Radial 5 Radial 1.7 Direct - 15 45 1,000 8| 20x20 Qil Wal. Nene 51 270.001 Bkshlf.-type; mult. diffraction rad. sys. inde-
114 driver diffraction| Horn Radiatot 3,000 x 14 pendent of room; dir. rad. tweeter.
line Driver
Aquarius* 12" Radial 5 Radial { 1.7 | Diect - 151 50 400 8 | 21x30 0il Wal. None 88 | 385.00( Asabove.
1l driver diffraction Horn Radiater 2,500 x 15 *Specs. and prices subj. to change.
line Oriver
Alpha 12" w12 [28** | Passive | 5 Direct| 1.7 Direct - 5| % 1,200 8§ | 262 x35 | Oil Wal, | text.blk. |115 33%.00| Augmented 2-way sys. w/passive radiator.
570 WX passive Radiator |Radiator] Radiator 7,000 x 175 mtl. w/wal. **Freq. of pass. rad. tuning.
radiator 1ibs
Jve 5303 45 35 | Acous. - - (4)2 | Hom 20-0€K 1 25| 40 5,000 8 | Spherical - Metal 26.4 199.95| Omni-directional radiation.
@ +6 13 dia. Black Spherical shape.
5304 12 45 | Acous. | 6% Cone | 3% | Cone | 30-20K | 20| 4 1,500 § | 12%x 15 Wal. Cloth 3524 149.95| Zlevel controfs.
2 Horn +6 7,000 x 24%, Brown Multi channel input terminals.
10,000




BOSE eliminates
woofers, tweeters and

CROSSOVERS

If you have heard the EOSE 901 Direct/Reflecting™
speaker system or if you 1ave read the unprecedented
series of rave reviews in the high fidelity publications,

you already know that the 981 is the longest step forward
in speaker design in pe-haps two deczdes. Since the
superiority of the 901 (covered by patemts issued and
pending) derives from an irterrelated group of advances,
each depending on the ethers for its {4l potential, we
hope you will be interest2d in a fuller
explanation than is possible in a
single issue. This discussion is
one of a series on the technical
basis of the performance
of the BOSE 901. >

tn other issues we
describe how a
multiplicity of same-
size, acoustically coupled
speakers eliminates
audible resonances and,
in addition, makes possibie
the unprecedented bass
performance of the
BOSE 901 Direct/Reflecting
speaker system. But
there is yet another vital
2enefit from this advance
— the elimination of
crossovers.

The best answer which
had previously been
found, for reproducing
the full audio spectrum
with dynamic speakers,
was the use of a large
speaker for the bass frequencies and
smaller speakers for the higher frequencies,
with crossover networks routing the
appropriate frequencies to th2 appropriate
speakers. (see fig.) Crosscver networks,
whether they are passive in the speakers
or electronic in amplifiers, are generall¥
designed so that the sum of the voltages
at 'B’ and 'C’ is proportional to the
speaker input signal at ‘A’. This would
be adequate only if the speakers were themselves
perfect for then we mright have an acoustical signal at
‘D’ which bore a close relation to the speaker input ‘A’
However, woofers and tweeters are fer from ideal. They
exhibit both phase end amplitude i-regularities in the
crossover region. Phase dif erences betw=sn the woofer and
tweeter, for example, zan cause the cone of the woofer
to advance while the cone of the tweeter is retreating.
The result is sound coloration caused by the fact that
the sum of the output of the woofers and tweeters is
widely varying in the region of the crcssover frequencies.

SPEAKER
INPUT

Equally important, the directionality (dispersion) of a
speaker varies with its diameter. Therefore, the spatial
characteristics of the sound can change sharply in the
crossover region as the radiation shifts from the large
woofer to the smail tweeter, “This spatial property of
the sound incident upon a listener is a parameter
ranking in importance with the frequency spectrum . . . for
the subjective appreciation of music.”*
The principal reason which had been put forth
in favor of the use of crossovers was the
reduction of possible doppler distortion.
(When a high frequency note is emitted
"dd frofn a speaker core which is ‘slowly’
. moving toward or away from the listener
4 while it is also reproducing a bass
note, is the frequency of the higher note
affected audibly?) Measurements and
computations in support of this hypothesis
have been based on sine waves, on one axis,
in an anechoic environment. No
correlation has been established between
these numbers and what we hear with music
and speech signals, in a room. In another
issue, on the subject of DISTORTION,
we shall explain how we were
able to prove (in an experiment
which is reproducible by

D LISTENER

Block Diagram of
‘Conventional Speaker
System Employing
Woofers, Tweeters
and Crossovers.

H3L3IML  HIHA0OM

TWEETER
CROSSOVER

anyone who is sufficiently interested) that the
BOSE 901, and many other good speakers, for that
matter, do not produce audible doppler
distortion on music or speech,

If you would like to hear the performance of a speaker
with no woofers, tweeters or crossovers (and several
other major advances), ask your franchised BOSE dealer
for an A - B 'comparison of the BOSE 901 with the best
conventional speakers he carries— regardless of

their size or price.

*From ‘ON THE DESIGN, MEASUREMENT AND EVALUATION
OF LOUDSPEAKERS', Dr. A. G. Bose, a paper
presented at the 1968 convention of the Audio Engineering

Society. Copies of the complete paper are available
from the Bose Corp. for fifty cents.

Youcanhear the difference now.

THE Ba

‘ CORP.

East Natick Industrial Park, Natick, Massachusetts 01760

BOSE 901 DIRECT/REFLECTINGT™ Speakar System — $476 the Stereo Pair, including Active Equalizer. Slightly higher in the west and southwest. Pedestal base extra.

Check No. 37 on Reader Service Card




Jensen TF-25

Kenwood 5-40

JansZen Z-960

WOOFER

/ HID-RANGE[ TWEETER /

MANUFACTURER o 5
(Ciscled numbers & < 3 SPECIAL FEATURES
Indicate adv. page} 5 s‘- » ? § $
£ §/ &f & £/ &
Jve 5320 2 Cone 37-20K 19.80 99.95| Level controls.
(Cont'd) *6
5310 6% 90 | Acous. - - 2 Cone 40-20K 5| 18 7,000 8 | 1lx7% Wal. Cloth 12.]]  69.95] Bookshelf type.
2 Horn +6 10,000 x 17% Brown
JANSZEN Z-960 11 42 Inf. 3 Electrostatic Elements 30-30K | 20| 100 800 8 | 26%«x 0il Wal, Cioth 67 259.95| High-frequency switch.
Baffle 2,000 21 x 14% Beige
Z-600 11 4% Inf. 2 Electrostatic Elements 30-30€ [ 20| 100 800 8 | 26%x20 [0 wal Cloth 65 | 208.95
Baffle 2,000 x 13 Beige
JENSEN 700-XLW 12 20| Acous. - Horn - Hotn 20-25€ [ 10| 40 600 81 25 x 12 Wal. Cloth. 60 275.00 | 4 way system, hor. or vert. opt. floor stand
Loaded 4,000 % 16% Brown Flexair® woofer.
Dome 10,000
TF-3C 10 25| Acous. 3 Cone - Dome | 520K | 10| 25 | 2000 8 | 23%x 11%| Dura-syn. Cloth, L] 128.00 Superfie{i enclosure. Sonodome(® tweeter,
10,000 13% Wal. Ven. Brown Flexair™ woofer.
TF-25 16 25| Acous. - - 2x6 | Homm | 2519K | W | 25 2,000 8§ | 22%9x8% | Dura-syn. Cloth, 2 89.50 [ 2-way air suspension, Flexait™ woofer, hos-
x 14 Wal. Ven. Brown loaded tweeter.
X-45 8 35| Acous. - - 2x6 | Hora 0-18K | 10| 2 2,000 8 | 19%x3 Wal. Cloth, | 69.50] Flexair® woofer, horn-loaded tweeter.
x 10% Brown
KLH 12 12 35| Acous. | (2) 3 Stiff 1% Stift 30 6§00 8 | 224x15 | Oil wal. Boucle | 101 275.00| Contour control w/four 3-pos. level controls
paper paper 2,500 x off white for matching to room. Can be used remotely.
cone cone Changeable grlle cloth.
5 12 44| Acous. | (2)3| Shff 1% Stiff - 25 - 600 8| 6x1ll; | Ol Wal. Cloth, 51 179.95| Two 3-pos. level control. Finished on 4 sides|
paper paper 2,500 x 13% light brn. Changeable grille cloth.
cone cone
[ 12 55| Acous. - - % stiff - 20| - 1,500 8 | 234 x 117 Several Boucle 34 | 122.001 3-pos. tweeter leve! control unf. birch, cherry,
paper x 12% off white to oil walnut; fin. 4 sides.
cone 124.00 *Depending on finish.

33 10 54| CAC* - - 1% | plastic - 1M - 1,500 B[ 28%x il Wal. Cloth, 3 99.95| *Controlled acoustic compl.; 3- pos. tweeter
impreg. 104 x 12% tight brr. freq. control; fin. on 4 sides. Changeable
paper gritie cloth.

7 10 §0| Acous. - - 1% Stiff - 12 - 1,500 8 239 x9 0il Wal. Cloth, 27 69.95| 3-pos. tweeter leve! controt; finished on 4
paper x 1% off white sides. Changeable griile cloth.

cone
KARLSON X-15 15 40|  Spec. - - % Spec. 20-18K 2| 100 4000 16] 20x14 Wal. Woven 90 | 29.00] Sep. conn for woofer fos organ or instrument
+4 X 28 plastic use. Avail. utility and other finishes.
KENWODD S-44 6% - | Acous. - - 2% | Cone 50-20% - 2 2,000 8§ 10x8 Wal. Cloth, 13 79.95
@ x 16%, brn. pr.
$33 6l — | Acous. - - % | Cone | 500K | -| 2 2,000 8| 8lax77, Wal. Cloth, 11 69.95
i x 143, bra. | e
KLIPSCH Klipschorn 15 - Horn 2 Horn 1 Horn | 32-17.5K| 30 { 100 400 16| 52x31 | Wal. Mah. Several 180 571.00
K-347 +3 6,000 x28 others 1,020.00
La Scala 15 - Horn 2 Horn 1 Homn | 45-17.5€| 30 | 100 00| 16| 34x24 Fir. None 120 | 550.00
K-447 *3 6,000 x 24
Cornwall 15 - | Ducted | 2 Horn 1 Hom | 32-17.5¢{ 30 [ 60 6001 16| 36x24 Wal. Mah. Several 105 | 469.00
Il port +4 6,000 x 15 others 342.00
Klipsch's 12 - Total 2 Horn 1 Horn ] 45-17.5K1 25| SO 00] 16| 2tx15 Wal. Mah. Several 55 258.00
Heresy encl. +4 6,000 x 13 others 209.00
LAFAYETTE Criterion 12 25| Acous. | 6% Cone § 2(3) | paper 1825 | 0] 75 800 8] 18x12 | Oiled Cloth, 66 159.95| Mid and high freq. level controls; 5 yr.
80 cone *5 4,500 x38 Walnut dk. brn. warranty.
2(1%) | Alum, 10,000
cone
Criterion 12 - Acous. 6% Cone 3 Dome 205K 10| 60 1,20 8| 23x11% | Oil wal. Clath, 32 89.95] Mid and high freq. level controls; 5 yr.

X 6,000 x 134 Beige warranty,

Criterion 12 — | ported 5 Cone | 2(3) | Paper 20061 10| S0 800 8| 24x12 0il Wal. Cloth, 45 74.95| Mid and high freq. level controls; 5 yr.

vi 2(1%) 5,000 X 14 d«. bn. warranty.

12,000
Criterion 10 — | ported 3 Cone | 1% | Paper | 30-19K 51 4 3,500 8 [ 2lzx9% | Oil Wal. Cloth 31 44.95| High freq. control, 5 yr. warranty.
100 B 10,000 x 1% Beige
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The Bookshelf Speaker
with a heritage of quality.
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It's all there . . . all the care and skill that make Concert
Grand and Symphony household words wherever the
ultimate in music re-creation is desired and appreciated.

Now we proudly present the newest Bozak — the aston-
ishing Tempo 1 Bookshelf Speaker System. This is a gen-
uine 3-way system — with a special high compliance
driver for true bass without coloration, a 4%2” mid-range
driver with exceptional transient capabilities and the fam-
ous B-200 treble for sparkling crystal highs — plus much
more.

Tempo 7T is yet another example of Bozak’s long-standing
tradition of quality. See it at your nearest dealer, ask for
it, listen to it. You'll find that there’s suddenly a new
standard in bookshelf speakers.

It's called Tempo 1.

By Bozak, of course.

Tempo 1 literature available on request.

W
Overseas Export: Elpa Marketing Industries, Inc.
New Hyde Park, New York 11040 U.S.A.

P.0. Box 1166 » Darien, Connecticut 06820
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Rectilinear X

Maximus 55

Pioneer C5-88 Pioneer CS-61

/ WOOFER /MID-RANGE/ TWEETER[

MANUFACTURER SS;
{Citcled numbers & & Q" SPECIAL FEATURES
Indicate adv. page} s & N &
H §/ 4 £ &
LWE | 2x5 [ Hom - . 25x 17 250.00] Elec. susp. feedback; unf. kit. $75.00.
] (2)15| Non| Sealed { (2)6 Cone | 2x5 | Homn , R x4 550.00] Unf. kit $330.00.
Res |
m 12 Non| Sealed [ Cone 3 | Cone 22% x 15 175.00 Unf. kit $105.00.
Res Dome { + X x 9
VI 8 Non| Sealed 6 1 3 T Cone 19x% 10 Wal. Linen 23 | 100.00{ Elec. susp. feedback; unf. kit $75.00.
Res Dome | * x9 Beige
LEAK Mark (11 13 19 Acous. - = 5 Alum, 2%x 15 Wal. Cloth 50 199.00) Piston action sandwich cone in both woofer
sandwich| + x 12 or teak Tan and tweeter.
MARANTZ Imperial tl 12 - inf. 04 Cone | (2)2 | Cone - 22x15 | Lacg. Wal. Carved 60 369.00| Separate brilliance and presence controts.
baffle 6,000 X2 Grille
tmperial | 12 - Inf. 4 Cone | (2)2 | Cone 20-20K - 10 700 8| 22x15 |Lacqg. Wal Cloth, 60 299.00| As above.
@ baffle 6,000 x 26 Brown
Imperial I11 12 - Inf. i Dome 1 Dome | 30-20K - | 100 1,500 8 | 132x12 | Lacq. Wal. Cloth, 42 199.00] As above.
baffle 6,000 x23 Brown
MAXIMUS Maximus 33 8 5% Air - - B-8K | 15[+ 2,000 8 11x§ Wal. Cloth. 25 956.00| *Use with any com. amp. designad for music
Susp. +5 x 18 Brown at home.
All controls are up front for easy access
behind cloth or panel.
Maximus 55 12 45 Air 6 Cone | 3% Cone 020K | 5] ¢ 2,000 81 l4x12 Wal. Cloth, 3 93.50| Same as above.
Susp. +5 5,000 x 24 Brown
Maximus 1 ) 70 Air - - 3 Cone 45-20K | 25 1,300 8| Taxdls Wal. Ctoth, 12 64.50 Same asabove,
Susp. +5 x 104 Brown
Maximus 7 12 45 Air 2ea. | Cone 3% Dome | 20-35K | 15} * 1,000 8 Mx12 Wal. Clath, 58 189.00{ Same as above.
Susp. 5" +5 8,000 x24 Brown
NIKKO $5-83 8 - | Acous. - - 3 Cone 30-20K 0] 25 4,000 81 9x14% Dil Wal. Cloth, 10 89.95; High-compliance woofer.
x9 Black pr.
PANASONIC SB-88 12 50| Acous. | (25| Cone | (22 | Hom 24-22% JUN 800 8 15% x 01l Wal. Cloth, 48.5 | 249.95| 3-pos. treble and mid-range control,
6,000 13, x Beige
%,
$B-77 10 601 Acous. | 5 Cone 2 Horn 82K 10] - 800 8| 13, Oil wal. Cloth. 32 | 179.95[ Asabove
6,000 1% x Beige
23%
$B-33 10 60 Acous. | 3 | Cone 2 Cone | 30-20k | 10| - 1,300 8] lhax Oil Wal. Cloth, 20 { 125.00| 3-pos. treble control
6,000 1P, x Black
277,
$B-22 8 75| Acous. - - 3 Cone | 38-19% [ 10| - 2,500 81 10%x %Y Wal. Cloth, 3] 79.95
x 204 Black
PIONEER CS-63DX 15 - | Acous. [ 5x2| Cone horn, 20-22K 41 80 700 8] 19x13 Wal. Cloth, 80 | 259.00( 4-way, 6 spkrs; lattice wood grille.
cane, 3,000 X Brown
(2) domes 12,000
@ CS-%9 15 - Acous. 5 Cone hora, 25-22K 41 80 600 8] 16x12 Wal. Cloth, 53 215.00] S-way, 6 spkrs.; lattice wood grilte.
cone, 4,000 x 25 Brown
(2) domes 7,500
14,000
CS-66 10 - | Acous. 6% Cone 1 Cone 35-20K 16| 40 1,850 8 I3x12 Wal. Cloth, el 109.00| Lattice wood grille.
6,850 x 22 Brown
CS-44 8 -1 Acous. - - 2% Cone 35-20K 16 . 8| 12x10 Wal. Cloth, 18 67.50| Lattice wood grille.
x 20 Brown
CS$5 8 -} Acous. - - 2% Cone BN 16| 25 2,500 g1 12x10 Wal. Cloth, 18 53.00| Asabove but without lattice wood grille.
x20 Brown
RECTILINEAR 11 12 40 Duct 5 Cone s C 1 60 500 g 18x12 0il Wal. Polyester 70 279.00| Very low mass mid & twtrs. for opt.
port 02 +4 8,000 x 34 transient resp.
11,000
X 10 451  Acous. 5 Cone 2 Cone |40-18.5K| 30| 80 100 41 4x12 0il Wal. Polyester | 50 199.00| As above.
+5 5,000 x 14
Min [ 8 58| Acous. | 5 Cone 2 Cone 50-18.5K| 20 | 60 400 41 19x18% 1 Ol Wal. Polyester 25 89.50| As above.
5 2.000 x 12




“The finest |
loudspeakers I've

That's how Ronald M. Benrey, electron-
ics editor of Popular Science, described
a pair of Rectilinear 11| speaker systems
in the May 1968 issue of his magazine,
in an article on ""The Stereo System |
Wish | Owned.”

Mr. Benrey went on fo justify his
ranking of the Rectilinear IIl's:

“They produce beautiful bass fones
without boom, accurate midrange tones
without a trace of coloration, and crys-
tal-clear treble tones without a hint of
harshness. And they do it at any vol-
ume, including 'window-rattling’ sound
levels.”

Of course, one expert's opinion may
differ considerably from another's. But
here's what Julian D. Hirsch wrote in the
"Equipment Test Reports" of Stereo Re-
view, December 1967:

"The Rectilinear Il ranks as one of
the most natural-sounding speaker sys-
tems | have ever used in my home. Over
a period of several months, we have
had the opportunity to compare it with
a number of other speakers. We have
found speckers that can outpoint the
Rectilinear Il on any individual charac
teristics—frequency range, smoothness,
distortion, efficiency, dispersion, or
fransient response. However ... none
of the speakers combine all of these
properties in such desirable pro-
portions as the Rectilinear I11.”

Summing up his test report, Mr. Hirsch
concluded: "In our opinion, we have
never heard better sound reproduction
in our home, from any speaker of any
size or price.”

Of course, both Mr. Benrey and Mr.
Hirsch write for the readers of popular,

large-circulation magazines. But here's
what larry Zide wrote for the more
specialized audience of The American
Record Guide {"Sound Ideas” column,
Ociober 1968):

“The transient response of the
speaker is superb .. .the overall quality
is extreme in its fidelity to ‘'live’ music.
The bass is solid and firm, the midrange
is clear and neutral, and highs are bell-
like in their cleanliness.

“tt all comes down to this: there are
only a handful of speckers that | find
completely satisfactory ...t have had
these Rectilinear Il units for a month
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ever listened to,
regardless of size,

type or price.

now. lately | have found myself listen-
ing to them just for the pleasure of it.
They are among the very best speakers
on the market today."

Of course, all of the opinions above
appeared in publications that accept
advertising. But here’s what Buyer's
Guide magazine wrote in their August
1968 issue, just in case you're more in-
clined to trust a consumer review with-
out ads:

"Rectilinear l1l.. . has had tremendous
impact on the hi-fi industry ... This
speaker's virtue is the fact that it is the
first and only full-range dynamic
speaker system that possesses sound
quality which is directly comparable to
electrostatic speakers.

"...Flute and violin concertos as
well as string quartet were reproduced
with honest clarity ... Piano and organ
music were effortlessly reproduced in a
manner that suggested the instruments
were being performed live. Jazz and
rock music were unpretfentious and true
sounding..."

To such unanimity from such varied
sources we need only add the dimen-
sions and price of the Rectilinear Ill:
35" by 18”7 by 12”7 deep, $279.00 in
oiled walnut.

(For further information, see your au
dio dealer or write to Rectilinear Re-
search Corp., 107 Bruckner Blvd,
Bronx, N. Y. 10454, Canada: H. Roy
Gray Co. ltd,, 14 Laidlaw Blvd., Mark-
ham, Ont. Overseas: Roya! Sound Co.,
409 N. Main St., Freeport, N. Y. 11520

Rectilinear lll




Only Marantz Has Gyro-

s TR

Whats a Marantz?

Any audio engineer or stereo hobbyist
will tell you. Marantz builds the world’s
finest high-fidelity components. And has
for fifteen years.

This message, therefore, is not to
engineers but to professional musicians,
serious music-lovers, and beginning
stereo hobbyists. We'd like to introduce
you to Marantz.

Never Heard Of Marantz?

Until this year, the least-expensive
Marantz stereo component you could buy
cost $300.00. And our FM tuner alone cost
$750.00! To own a Marantz, you either
had to be moderately wealthy or willing
to put beans on the table for awhile. But
it was worth it. And a lot of experts
thought so, too, because the word soon got
around, and the products sold themselves.

What The Competition Said

The chief design engineer of a major
competitor once said that no one even
tries to compete with many of Marantz’
sophisticated features; it would be just
too expensive. Marantz designs its circuits
the same way the aerospace industry
designs missiles and jet planes —for
utmost performance and reliability.

Gyro-Touch Tuning

Marantz even offers a different tuning
experience because you rotate the actual
tuning flywheel. This results in the
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smoothest, most precise tuning possible.
And this Marantz-exclusive design
requires considerably fewer moving parts
than conventional systems used by

other manufacturers. The
benefits: reduced
friction, wear _
and service
problems.
We call this
patented pleasure
""Gyro-Touch Tuning.”

Features, Not Gimmicks

The unique features of a Marantz
component are there for only one purpose:
to make possible the highest level of
listening enjoyment.

That's why we put an oscilloscope in
our best components.

An oscilloscope is kind of a TV tube.
But instead of the Wednesday Night
Movie, it shows you a green wavy line.
An electronic picture
of the incoming FM
radio signal, telling
you exactly how to
rotate your antenna
for minimum multi-
path distortion (ghost
signals) and maximum signal strength
(clarity) even from the weakest stations.

The ““scope’” also shows correct stereo
phasing: that is, if the broadcasting
transmitter or your equipment is out of
phase. And it lets you set up optimum
stereo performance and reception to

create a solid ““wall”’ of sound.

Butterworth Filters

You've probably never heard of
Butterworth filters because practically no
one else uses them besides Marantz. And
the U.S. Military. Other manufacturers
feel they can get by without them.
And they can. Because their standards
don’t have to measure up to
Marantz’. Butterworth
filters let

you hear music
more clearly, with less

distortion; and unlike their
conventional LF. coil or filter counterparts,
they never need realignment. They help
pull in distant FM stations and separate
those right next to each other on the dial.
Although Butterworths cost more,
Marantz designed not one but four of
them into their Model 18 receiver.

Built To Last
Marantz stereo components aren’t
built in the ordinary way. For example,
instead of just soldering connections
together with a soldering iron, Marantz
uses a highly sophisticated waveflow
soldering machine — the type demanded
by the Military. The result: perfect, fail-

Dy w0t
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ouch Tuning!

proof connections every time.
Even our printed circuit boards are a
special type— glass epoxy — built to rigid

military specifications, ensuring rugged-
ness and dependability.
Marantz Power Ratings Are True

When someone tells you he has a
“100-watt amplifier,” ask him how the
power was rated. Chances are his 100
watts will shrink to about 75 or 50 or
perhaps even as few as 25. The reason
is that most manufacturers of stereo
amplifiers measure power by an inflated
"'peak power” or “IHF music/dynamic
power.”’

Marantz states its power as "RMS
continuous power’’ because Marantz
believes this is the only method of
measurement that is a true, absolute,
scientific indication of how much power
your amplifier can put out continuously
over the entire audible frequency range.

But if Marantz were to use the
unscientific conventional method, our
Model Sixteen 100 -RMS-100 power
amplifier could be rated as high as
300 watts .

Moreover, you can depend on Marantz
to perform. For example, the Marantz

Model Sixteen can be run all day at

its full power rating without distortion
(except for neighbors pounding on your
wall). That’s power. And that’s Marantz.

Marantz Speaks Louder Than Words

In a way, it’s a shame we have to get
even semitechnical to explain in words
what is best described in the medium of
sound. For, after all, Marantz is for the
listener. No matter what your choice in
music, you want to hear it as closely as
possible to the way it was performed.

In spite of what the ads say, you can’t
really “bring the concert hall into your
home”” For one thing, your listening room
is too small. Its acoustics are different.
And a true concert-hall sound level (in
decibels) at home would deafen you.

What Marantz does, however, is
create components that most closely
recreate the sounds exactly as they
were played by the musical performers.
Components that consistently
represent “where it’s at” in
stereo design. No one
gives you as much—in any
price range —as Marantz.

Every Marantz Is Built
The Same Way

Every Marantz component,
regardless of price, is built
with the same painstaking

craftsmanship and quality materials.
That’s why Marantz guarantees every
instrument for three full years, parts
and labor.

Now In All Price Ranges

Today, there is a demand for Marantz-
quality components in other than very-
high price ranges. A demand made by
music-lovers who want the very best but
must consider their budgets. Though you
can easily invest more than $2000.00 in
Marantz components, we now have units
starting as low as $209. True, these lower-
priced models don’t have all of the same
features, but the quality of every Marantz
is exactly the same. Marantz quality.

And quality is what Marantz is all

about.
Hear For Yourself

So now that you know what makes a
Marantz a Marantz, hear for yourself. Then
let your ears make up your mind.

i 3 e T 9 o= % o} ¥ A

Components * Speaker Systems * Receivers

©Marantz Co., Inc. 1970. A subsidiary of Superscope, Inc., P.O Box 99A, Sun Valley, Calif. 91352 Send for free catalog. [llustrated above, Model 26, Price $209.
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Sony $5-3300

Tannoy “‘Mallorean’

Sansui SP-30

MANUFACTURER

(Circled numbers

May,
e,
lop 1

SPECIAL FEATURES

Indicate adv. page), S 2 S
é Clhy
SANSUI SP 2002 hand-carved | 46 179.95| Elec. x-over terms, mid & hi conts; baffte
fret-work damped with acetate acous. mat
SP 1001 hand-carved | 38 139.95| As above.
5,000 x 241 fret-work
' SP-50 8 - - - - 2 Horn 50-20K - 25 7,000 8 12%x Wal. hand-carved | 19%| 79.95| Baffle damped with acetate acous. mat’l.
193% x fret-work
9%
SP-30 ] - - - - 2 sq. horn | 50-20K - 20 7,000 8| 10%x Wal. hand-carved | 10 119.95| As above,
Tax fret-work pr.
16%
SCHOBER LSS-100 two 30| Reflex 8 Cone 2 horn 30-18K 1| 100 150 8] 32x16 Wal. Tan 150 499 50 | Highest efticiency, extremely low distortion,
12's 1 horn + 1,000 x 54 Cane kit high power handing auditorium system.
3,500
LSS-10A 12 321 Reflex 8 Cone Optional 30-13K 21 4 250 8] 24x18 Wal. Tan 60 180.00 | Optiona! tweeter to 18KC. High efficiency,
1 horn + 3,500 x 34 Cane kit extremely low distortion.
SCOTT Q-100 (28 70| Acous. - - (93 | Cone 38-20K | 10 | 80 2,000 B | 14lax Wal. Cloth, 37 | 149.95| Quadrant 360" full range.
COVER Il 18 x 22 Dark Brown {Controlled Impedance)
Q-101 210 60 | Acous. J(4)4%| Cone | (4)3 | Cone 352K [ 10 | 100 800 B 17%x Wal. Cloth, 45 | 239.95} Quadrant 3600 full range.
4,000 17% x Dark Brown {Controlied Impedance)
22
$-20 10" 60 | Acous. - - 3" | Cone 40-20K 71 5 1,200 8 | 20x 113 Antg. Cloth 21 109.95 | Traditional scrotlwork grille. (Controlled
x 11 Pecan Red impedance).
S15 10" 60 | Acous. | 44| Cone 3" | Cone | 35206 | 10 | 50 750 8 | 23:x 14| Wal Cloth 24% | 119.95 | (Controlled impedance).
3,800 x 9 dk. brn.
SHERWOOD SR 4 12010 19 Air 8 Cone 3 |lnverted | 22-22K | 12| 75 200 8| 24x31% | Oil Wal. Plas. 73 219.50
Tanglewood Susp. 5 Cone Cone 600 x 13 Cane Nat.
3,500
SR & 15 19 Arr 5 Cone ¥ |Inverted § 24-22K | 10 [ 70 600 8] 5x17 0il Wal. Dark Wal. | 53 | 159.50
Ravnia 1| susp. Cone 5,000 x 11 Tone
N 12 21 A 5 Cone 3 llinverted | 28-22K 8| 60 600 8] 24x 14 01l Wal. Dark Wal, 10 119.50
Berkshire fl susp. Cone 5,000 X9 Tone
SONY §5-3100 12 Reflex Cone 2 Horn 30-20K - 30 400 8| 15%¢x Wal. Cloth, 55 229.50 | Sep. sw. for mufti-channel use.
5,000 1% x Bl zk
%%
$5-2800 10 30( Reflex 6% | Cone 2 Hom K| - | 20 600 8| 13%x Wal. Ctoth, 35| 1245
6,000 94, x Black
234
SOUND- Lancer 12 -| Bass - | Diffuser Flared | 18-22K 10 | 60 1,000 81 27x16 0il Wal. Cloth, 57 219.50 | Aerodynamic bass energized. 12" passive
CRAFTSMEN SC6 energ. Horn 3,000 x 145, Dark Red radiator, cont. var. h.f. contr.
Consumer
o bt
Lancer 12 -1 Reflex - | Diffuser | - Flared | 26-22K | 10 | 60 1,000 81 23x 0il Wal. Cloth, 45 | 179.50 | Cont. var. h.f. contr.
SC-3x res. Horn 3,000 15% x Dark Red
loaded 12 Consumer
Changeable
Lancer 12 - | Reflex - | Diftuser| - Flared | 28-20K 51 4 1,000 8 | 23 x 0il Wal. Cloth, 38 | 139.50 | Cont. var. h.f. contr.
SC-5 Horn 3,500 15% x Beige
12
Lancer 12 ~ | Reflex - - 2x6 | Cone 30-20K 51 3% 3.000 § 1 25x 145 | Ol wal. Cioth, 34 89.50 | Ducted port.
9535-2 x 1% Beige
TANNOY Windsor 15 | Cut-off Rear - - W £xp. 35206 | 15 50 1,000 8 | 23%x 0il Wal. | Dec. carved | 120 477.00 | Dyn. and freq. bal. control.
. GRF 35| Hom Horn +4 17 %42 wood; Non-dec. mode! (GRF) $420.00
Loaded Vhite cloth
Belvedere 15 54| Reflex - - 2 Exp. 38- 20K 15 ] 40 1,000 8 | 23%x16 | Oif Wal. Cloth, 80 307.00 { Dyn. and freq. bal control.
Horn +5 x 33% Beige Dec. modef (Lancaster) $366.00
Neutral




o600

Telex “‘Energized Stereo 70"

Wollensak A-200 Wharfedale W90D

/ WOOFER
£
§
£/ . :
MANUFACTURER & & S H
(Circled numbers .: g $ §§ SPECIAL FEATURES
Indicate adv. page) & 5'7 i s 23
& § /& 5 g~
TANNOY Stuart 12 58 | Reflex - 24°, % Oil Wai.  JDec. carved Dyn. and freq. bal. control.
(Cont'd) 167, x wood;
25 white cloth
Mallorcan 12 68 | Reflex - - 2 Exp. 45206 | 26] 30 1,000 8 |23 x Oil Wal. | Dec. carved| 45 213.00 |Dyn. and freq. bal. control.
Horn | 45 14%, x wood;
111, white cloth
TEAC L$-350 12 - Inf. 4 Cone 2 Hom 35-20K = 40 700 § Jl6x25% - - 41 -
@ baffle 5,000 x 1%
TELEX 4400 3 Acous. ¥ Cone 20-20K 30 2,500 & |ex14 Wal. Cloth. 2 143.95 | Two speaker cabinets with built-in 60W
Vs x5 Brown pr. stereo power amp; phone jack.
ES-70 5 Cone 40-15K 12 8 |llax 11y Wal. Cloth, 10 69.95 | Built-in stereo pwr. amp; tone and vol. contrs.;
bt X 5ea. Black pr. phone jack; pilot It., low-and hi-Z inputs ea.
in
TRUSONIC Ti12FR 12 14x12 ol 177.00 | Incls. 12-in coaxial. Avail. with 12-in,
\ X 23% Wal. extended-range spkr, 135.00
UNIVERSITY [ Mediterranean 12 RRL 3 Cone | 4x2 | Hom || 2-Beyond | 5] 50 800 8 |24% Dia. | Butternut Cloth 74 | B85.00
Audibility 5,000 X 22% Beige
Laredo 12 RRL 3 Cone 2 Dome | 30-30,000 [ 5 40 600 8 124x15% Wal. Cloth 47 [ 119.95
! 1,500 X 12%, Brown
3,000
Project 11 RRL % Cone | 30-20,000 | 5 &0 1,000 8 23 x12%])  wal Cloth kil 99.95
M x 117, Besge
Ultra 10 RRL 3 Cone 3 Cone | 30-Beyond | 5[ 32 1,000 23, x Wal. Cloth % 79.95
D Audibility 5,000 11, x 9% Beige
UTAH AS-8 12 25 | Acous. | 4x 10 | Hom % Horn WK | 0] 30 2,200 8130 x 25 Wai. Cloth. 60 189.00 [ Credenza; mid and h.t. controls.
5,000 X 12% Brown
AS-6 12 pii) Acous. | 4 x 10 | Homn 1% Horn -0 [ 20] N 2,200 & 2514 Qil Cloth, 49 120.00 | As above.
5,000 x 134 Wal. Gold
HS-4 12 45 1 Ducted | 2x6 Horn 3% Cone 0-185K[ 0] 2,500 3 | 25%x 14 Wal Cloth 46 94.50 | Hi-freq. contr., solid walnut frame.
Port 5,000 x 15 Gold
A1 10 25| Acous. - - 3 Cone | 32-185K[ 10| 20 | 3,500 8 |24x12 o Clath, 4] 79.95 | h.f. cont.
x 12 Wal. Gold
WHARFEDALE W90D 12 40 | Acous. 5 Cone | 3 Dome |20 to naud.| 10| 50 125 | 48 [23%x 13 Wal. Cloth, 100 | 340.00 | 6-spkr., 4-way sys.; sand-filled; div. bass.
12 45 5 3 Dome 1,000 x Brn. pattern range.
4,000
@ W80 12 40 | Acous. 5 Cone | 3 Dome }20 to inaud.| 15| &0 800 | 48 [1Jax17 Wal. Ali wood | 85 289.95 | Reflective sys.; var. acoustic dev.; use
Variflex 1 Dome 2,500 x Front singly or as console.
6,000
WD 12 42 1 Acous. | 8 Cone { 3 Dome | 25to 20K | 10| 40 175 | 48 |22x13%, Wal. Cloth, 73 211.00 { Use hi or lo-boy; 4-way sys.; sand filied.
Mark 11 5 Cone 1,250 x 24 Brn./Gold
5,000
We0D 12 45 Acous. 5 Cone 3 Dome | 30to 20K [ & 40 1.000 48 |14 x 13 Wal, Cloth 5% 153.00 | 3-way sys.; sand-filled removeable grille.
Mark 1 3,500 x 24 Blk. ‘Brn.
W40 0 16 50 Acous. 5 Cone 3 Dome | 3510 20K | & 35 1,250 48 |12 x 10°, Wal. Cloth 3 111.25 | Indiv. mid and treble conts; phase-comp.
3,500 x 23% Mix tweeter-diffuser contr.
w30 8 54 Acous. - 3 Dome | 40 to 161 35 2,000 | 48 |10x9y Wal. Cloth 2 69.95 | Var. tweeter contr; Replaceable grille.
Mark Il 18,500 x 19 Mix
w200 8 62 | Acous. - - 3 Dome [ 45t 18K | 10] 35 1600 | 48 |%%x8i Wal. Cloth 14 52.95 | Var. tweeter contr.; Replaceable grille.
x 14 Bin. Gold
3M/WOLLENSAK|  A-2000 8 55 Acous. - - 1 Dome 40-18K | 20 1,500 5 |23x 10y Wal. Cioth 3 Under | 2 controls to voice the woofer in addition to
x 137 Black 150.00 | the tweeter control; low/ {M distortion.
Each
A-1000 4 100 | Acous. - - - = 80-12k 10| 14 - 8 18x5 Wal. Cloth 4 45.95
x 13 Black Pair
A-1050 4 196 | Acous. - = - 80-12K | 10) 14 - 8 |7%Cube Wal. Cloth 4 79.95
on 5 High Black Pair
Pedestal
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SANSUI S5000A

180 watts of Sansui power are built into the 5000A—an AM/FM stereo receiver that
has been created for the connoisseur who demands the ultimate in tonal magnificence
and clarity of sound. The Sansui 5000A features a new FM Pack with linear tuning

for greater selectivity and pin-point station selection . . . All-Silicon AM tuner for
maximum stability . . . inputs for three separate sets of speaker systems . . .records
up to 4 tape decks simultaneously . . . just a few of the features which will make the

Sansui 5000A the nucleus of your most comprehensive hi-fi music system for years
to come. At your Sansui Audio Dealer. $449.95

a’mlL@ SANSUI ELECTRONICS CORP.
Woodside, New York, 11377 « Los Angeles, California 90007

SANSUI ELECTRIC CO., LTD., Tokyo, Japan s Frankturt a.M., West Germany e Electronic Distributors (Canada), British Columbia
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()’s and A’s on
LLOUDSPEAKERS

Selected for general interest from enquiries received recently.

Q. What is meant by the efficiency of
a loudspeaker system?

A. The efficiency of a loudspeaker sys-
tem is the ratio of acoustic power to the
electrical input. It is expressed as a per-
centage and it ranges from around 25%
for large corner horns right down to 4%
or even less for small bookshelf systems.
(Not that bad when you consider that the
efficiency of the human voice is only about
2%) Loudspeuaker efficiency is directly re-
lated to amplifier power and in a room
of average size vou would need a mini-
mum of 20 watts per channel for a low-
efficiency system but only 10 watts per
channel for a speaker of 8 to 10% effi-
ciency.

Q. I have a pair of speakers that are
too directional and I find 1 only get
good stereo from one position in the
room. Is there anything I can do to im-
prote matters?

A. That stereo seat was all too common
in the early davs of stereo (Just listen
to this record, no not in that chair—sit
over here!) before the dispersion require-
ments were fully appreciated. If vour
speakers are fairlv old, the best advice is
to buy new ones. You could replace the
treble units but many systems are difficult
to disembowel without causing damage
and then again—who knows what the fre-
quency response will be like when vou
have finished? Much easier to add an
external speaker, but before vou try that
why not angle the svstems inward as
shown in Fig. 1. This is called the “Hugh
Brittain” arrangement and it works like
this: a listener in the center of the shaded
area will get good stereo as might be
expected, but as he moves towards the
left speaker he will also move into the
avis of the right speaker. Thus the ten-
dency of the nearer left speaker to sound
louder will be offset by the increased
intensity of the right speaker—and vice
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versa. So, according to the theory, the
stereo image will be central over a wide
area. I have found that this arrangement
can work very well indeed, cspecially
with some of the more directional horn
svstems. Incidentally, Hugh Brittain was
the designer of the first successful loud-
speaker to use a metal cone—the British
GEC model 1851.

Fig. 1-—The “Hugh Brittain” arrangement.
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Q. I have often read that the transient
response of a small bass speaker system is
superior to that of a large one. How much
truth is there in this?

A. First let us define the question and
see what is involved. A loudspeaker in a
closed box will have a natural resonant
frequency, that is the frequency at which
it will tend to vibrate if excited by an
electrical signal or mechanical impulse. If
the box is vented, then there probably
will be two such resonances, the upper
one (usually in the 80- to 150-Hz range)
being the most prominent. If these res-
onances are not damped sufficiently the
result would be that “one-note-bass ef-
fect” or a kind of hangover®. Damping is
applied acoustically by the stiffness of the
enclosed air in the box and electrically
by the loudspeaker’s magnetic system and
to a lesser extent by the low output re-
*Also referred to as ‘‘overhang’'—probably by

writers more familiar withh another context for
“‘hangover."’

Fig. 2—Pulse waveforms.

sistance of the amplifier acting as a
“brake.” One way of testing the transient
response is to apply a sharp electrical
pulse to the loudspeaker and monitor the
output with a microphone connected to
a oscilloscope which gives a visual indi-
cation. Figure 2a shows what happens
when a pulse is applied to a loudspeaker
with hangover and it can be seen that
the cone still keeps moving after the pulse
has been switched off. Contrast this with
Fig. 2b which shows the response from
a well-damped system; as soon as the
pulse is switched off, the cone comes to
rest.

Now we will consider two bass systems,
one with a big 15-inch woofer and the
other using an 8-inch unit. A glance at
the chart (Fig. 3) will show that the 8-
inch speaker cone has to travel nearly 5
times the distance of the larger one to
produce the same amount of sound (or
move the same amount of air) at 30 Hz.
This means that the magnetic field has to
be much longer to accommodate the long
excursions of the voice coil, However,
providing this is done and the acoustic
damping requirements are met then there
should be no significant difference be-
tween the two systems as far as low-
frequency transient performance is con-
cerned. The small system will of course
need more power to drive it and the
long voice-coil traverse brings other
problems. For instance, both the cen-
tering spider and cone surround have

(Continued on page 73)
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When you're 71 in tape recorders, you don’t make the #2 tape.

If you've got a few hundred bucks tied up in a first-
quality tape recorder, you're not going to want to gum up
the works with second-rate tape. Especially when just a few
extra pennies buy the finest Sony professional-quality
recording tape.

Not anly will Sony tape make any recorder sound its
best, but it’ll keep it sounding that way. Because our tape
won't shed or cover tape heads with a performance-deteri-
orating oxide coating. Head-wear, 100, is minimized,
thanks to Sony's exclusive Lubri-Cushion prccess, which
impregrates the tape with long-lasting lubricants.

Sony tape comes in all configurations: Open reel. Eight-
track. Cassettes.

Open-reel tape is available in 3% ", 5", and 7" sizes. The
new Sony SLH-180 low-noise, high-output tape is available
on 7" reels only. And “‘Easy-Threader'’ tabs make every
Sony open reel self-threading.

Our professional-quality tape is also available in eight-
track stereo cartridges plus new Easy-Matic cassettes for
both functional and stereo units, with 60, 90, or 120 min-
utes’ recording time.

To hear the best, play the best. Sony Professional-
Quality Recording Tape. From the people who offer the

number-one line of tape re-
={e) 0'M SUPERSCOPE |

corders—Sony/Superscope.
You never heard it so good®

©1970 Superscope, Inc., 8144 Vineland Ave., Sun Valley, Calif. 91352. Send for free catalog.
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Nikko Stereo FM/AM Receiver STA-5015
Garrard SL-95B Automatic Turntable
Shure V-15 Mark It Improved Phono
Cartridge

Pioneer T-600 Auto-Reverse Tape Deck

Nikko Sta-5015 stereo FA/AM Receiver

- A2/ i

I

Fig. 1—

MANUFACTURER’S SPECIFICATIONS:
Tuner Section: IHF Sensitivity: 1.8 uV.
Image Rejection: over 45 dB Stereo FM
Separation: over 38 dB @ 1 kHz. AM Sen-
sitivity: 10 pV for 20 dB S/N.
Amplifier Section: Power Output: 50 watts
total IHF Music Power, 8-ohm load. Power
Bandwidth: 20 to 20,000 Hz. Frequency
Response: 15 to 50,000 Hz *1 dB. Tone-
Control Range: *15 dB at 50 Hz (Bass)
and 10 kHz (Treble). THD: Less than 0.8%
at rated output; less than 0.3% at 10
watts, less than 0.2% at 0.5 watts. Input
Sensitivity: Mag Phono: 2.8 mV; Tape
Head: 1.8 mV; AUX: 1.2V into 250K-
ohm load. Hum and Noise: Tape Head:
—55 dB: Mag Phono: —-60 dB: AUX:
—65 dB.
General: Dimensions: 15%” W x 1234” D
X 434" H. Weight: 17.7 |bs. Price: $189.95.
For an integrated recciver in the
“under $200.00” price class, this Nikko
receiver offers a full measure of am-
plifier power and specifications, but
somewhat less performance and qual-
ity in the FM tuner section. Getting
away from the traditional brass or gold
look of so many of its competitors,
Nikko offers a front panel in matte
black and silver trim, with highly
legible white control markings. The
dial-scale area offers only about five
inches of actual calibration for AM
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and M frequencies, the rest of the
opening being devoted to a large
tuning meter surmounted by a long
red stereo-indicator lamp. No logging
scale is provided. The balance of the
upper half of the panel consists of
two huge knobs—one for tuning
(coupled to a very minimal flywheel
which, however worked very well), the
other for signal-source selection.

The lower portion of the panel con-
tains, starting at the left, a mode
switch for listening to right or left
channels through both speakers and
for stereo or stereo-reverse operation.
Next come two slide switches for tape
monitor and loudness-contour inser-
tion. Volume and balance controls are
next, followed by scratch- and rumble-
filter slide switches. Bass and treble

controls are of the dual-clutch-action
tvpe, enabling individual channel
tonal compensation, if desired. A re-
mote-speaker switch is next, so ar-
ranged that the main speakers are
always operative unless a pair of head-
phones is plugged into the adjacent
headphone jack. The power on-off
switch is of the push-push type and
becomes illuminated in bright red
when power is applied to the receiver.
A photo of the front of the receiver is
shown in Fig. 1 and, although there
seem to be no more controls than on
similar products, the panel does tend
to look a little crowded although this
is a purely personal view,
Surprisingly, the rear panel, shown
pictorially in Fig. 2, is a model of
thoughtful organization. No less than
three circuit-breaker buttons are pro-
vided, for instant re-set in the event
of power-supply or speaker-line over-
load. One switched and one un-
switched a.c. receptacle are followed
by spring-loaded speaker-connection
terminals. These terminals accept the
stripped ends of speaker leads with
no wrapping or tightening of screws
required. When the terminal head is
depressed, a small hole appears into
which the end of the exposed wire is
inserted. Releasing the terminal head
results in a tight and permanent con-
nection with virtually no possibility of
shorted speaker leads from then on.
FM and AM antenna terminals are
similarly constructed, although for
some reason the remote-speaker con-
nection is made by means of phono-
tip plugs, which would have to be
soldered to the speaker cables in
question. A DIN tape-recorder socket
in addition to the usual input jacks
and a ground terminal completes the
rear panel layout. The built-in AM an-
tenna can be pivoted 90 degrees for
best AM reception, a very welcome
innovation for those who must posi-
tion the equipment on the “wrong”
wall.
(Continued on page 50)

Fig. 2. Rear Panel View
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